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Abstract

I examine a set of texts and instruments, called parapegmata, which
were used in the classical world for tracking cyclical phenomena such
as stellar phases, weather, hebdomadal cycles, lunar cycles, and
more. I argue that these texts are prirnarily astrological rather than
astronomical or calendrical. I trace the possible connection between
parapegmata and calendrical cycles in Greece, Rome, and Babylon,
but I maintain a sharp distinction between calendars and
parapegmata: the parapegmata were not used for chronological
purposes, but rather for the regulation of various activities, most
prominently agriculture. Different types of parapegmata were used by
the Greeks and Romans for tracking stellar and lunar phenomena,
and these distinct phenomena were used by them as signs for the
timing of various activities, partly in an attempt to align their actions
with sympathetic forces in the Cosmos. In order to understand how
the parapegmata were used, I devote a chapter to unraveling the
modes of predictive signification in the parapegmata, showing how
these texts and instruments eliminated the need for astronomical
observation.



I show that some similar astronomical phenomena were tracked
by the Babylonians and Egyptians for similar purposes, although the
parallels we find in these cultures show a much closer connection to
other, more diverse types of omina than the classical texts do.

The work includes a descriptive catalogue of all the

parapegmata known to me.
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Abbreviations Used in this Work

For Greek and Latin works, I have used the standard abbreviations
found in LSJ and Lewis and Short's A Latin Dictionary. Other

abbreviations are as follows:

ACT

AfO
CCAG

CIL
d
DSB

EAT
HAMA

Astronomical Cuneiform Texts (Neugebauer, 1955)

Archiv fiir Orientforschung

Catalogus Codicum Astrologorum Greecorum
(Cumont et al., 1898-}

Corpus inscriptionum Latinarum

day(s)

The Dictionary of Scientific Biography, New York,
1970-

Egyptian Astronomical Texts {(Neugebauer, 1969)

History of Ancient Mathematical Astronomy,
(Neugebauer, 1975)

Inscriptiones Greaecee (Berlin, 1863-)

tablets in the Kouyunjik Collection in the British
Museum

Keilschrijfttexte aus Assur religidsen Inhalts, (Ebeling,
1915

Liddell and Scott's Greek-English Lexicon.

month(s)

MUL.APIN: An Astronomical Compendium in
Cuneiform, (Hunger and Pingree, 1989)

The Oxford Classical Dictionary, Oxford, 1996

The Oxyrhynchus Papyri, London, 1898-

Paulys Realencyclopddie der classischen
Altertumswissenschaft (Stuttgart, 1893-)

tithi(s)

Tablettes d'Uruk, (Thureau-Dangin, 1922}

year(s)
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Chapter One
Introduction

This work fills out a chapter in the history of ancient astronomy, one
that begins with the earliest classical texts and forms a continuous
thread through to the Middle Ages. It looks at the early agricultural,
navigational, and medical uses of astronomy to predict changes in the
atmosphere, on both a seasonal and a day-to-day basis, from Hesiod
through to late antiquity. My starting point is the thesis, first
articulated by Bowen and Goldstein, that early Greek astronomy is
concerned with a fundamentally different set of problems than later
astronomy. Specifically, early Greek astronomy is more interested in
the annual phases of the fixed stars than it is with planetary motion.
Their thesis finds strong confirmation in this work. But above and
beyond their starting point, [ show how this fixed-star astronomy
persisted in a tradition of weather prediction all through classical
antiquity, and this astrometeorology existed side by side with later
developments in planetary astronomy and astrology. Moreover, I
show how this fixed-star astronomy is not unique to the Greco-
Roman world, but has cognates in both Mesopotamia and Egypt. I
also look at how the Greek instruments—using this word in a very
broad sense—that were used to track the motion of the fixed stars
and to predict the weather were later modified by Romans and put to
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other uses, such as tracking certain lunar phenomena and the days of
the week.

In this work I also address the broader question of how one
mode of prediction, cyclical astrological prediction, functioned in the
ancient world. I examine a diverse set of texts and instruments
collectively known as parapegmata. These were used for predicting
and tracking such things as astronomical events, day-to-day weather
changes, lunar phenomena, and certain types of astrological
influences. All the phenomena predicted in the parapegmata happen
to be inherently cyclical, and this affects the way in which the
predictive reasoning works. It also conditions how the predictive logic
itself is justified, and (connected to this) how the texts themselves
receive their authority.

Now, the reader will notice that [ just referred to day-to-day
weather changes as 'cyclical’, and this may seem strange. Certainly
the other phenomena tracked and predicted by the parapegmata are
easily seen as cyclical: the days of the week, the phases of the moon,
and the motions of the sun and stars, for example. But how so the
weather? The answer is that, on the ancient understanding (and this
was accepted, as we will see, throughout the ancient Mediterranean
and Near Eastern world) certain weather phenomena recurred at
certain times of the year, or under certain heavenly configurations.
Certainly no one today would be shocked by my saying that around
the summer solstice the weather is warmer than it was or will be at
the winter solstice, or that springtime is rainy. And it is clear that
these general weather phenomena are cyclical. If we simply allow an
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extension of this logic in the direction of an increased specificity,!
then we can see how the ancients saw certain types of weather
patterns as recurrent at certain times of year: on the day of the
setting of the Hyades, for example, rain was predicted. Thus, on the
ancient understanding, certain (but not all} weather events were seen
as cyclical, and were related to other cyclical (astronomical) events.
These astronomical events functioned as signs of the coming weather,
and sometimes also were seen to be causes of that weather.

Because they always treat of cyclical phenomena it is difficult
to disentangle the past from the present and the future in the
parapegmata. Some aspects of them seem only to make sense as
predictive (i.e., forecasting events for the future}, other aspects as
what we might call stative (i.e., reporting events that are happening
‘today’]. These current phenomena are reported because they are
either in principle unobservable (say, the current day of the week],
circumstantially unobservable (the rising of Arcturus on a cloudy
morning), or are completely observable (the rising of Orion on a clear
night). In this last case, however, the fact that the parapegma tells
us that Orion will rise eliminates the need for actual observation: we
need only consult the text. In addition to this stative function,
parapegmata always situate current events in a relative temporal
framework, such that past and future events—tomorrow's weather or

Sunday's lunar phase, for example—are easily seen.

1 I do not offer this as a genealogical account. I make no claims that this is how
the idea to predict day-to-day weather developed in the anclent world. I use this
illustration rather as a way of bringing the modern reader to the ancient
understanding.
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An important part of my argument is the contention that these
texts should be seen as primarily astrological rather than calendrical
or even astronomical.?2 The types of events they predict and report
cannot be reduced to astronomy in the modern sense of the term.
Whiile it is true that the ancients did not always draw such a clear
distinction between astrology and astronomy as we do now, [ think
the distinction is one which needs to be made, if only to draw a
sharper contrast with previous work on the parapegmata by Rehm,
van der Waerden, and others, who have treated these texts as though
they were primarily astronomical or calendrical.

Because of both the relative obscurity of these texts and the
ways they have been interpreted by the few scholars who have worked
on them, [ will need to do some fairly detailed historical work.
Accordingly, I begin with a description of what the parapegmata are,
and how they worked. I then catalogue all the parapegmata known to
me, as well as any related texts and instruments. This catalogue is
meant to supersede Rehm's,3 and includes or reclassifies many texts
of which he was unaware or dismissive.

I go to some length to conceptually disentangle calendars,
cycles, and parapegmata in chapter four, where I examine a group of
speculative interpretations and reconstructions of the parapegmatic
tradition. I end this chapter by trying to see what positive claims we
can make about the early Greek astrometeorological tradition.

2 [ use the term ‘astrological’ in its broadest sense. When I need to refer to the
casting of personal horoscopes, I use genethlialogy.
3 Rehm, ‘Parapegma’, RE.
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Chapter five aims to establish a framework for speaking of
predictive signification. In it [ argue that the predictive sign should
be understood in a broad sense, and that it should include causative
relations as well as synchronous or observational ones. [ then
address the philological problem of one of the most frequent and
poorly understood technical terms in the parapegmata: the verb
é¢monualvel. [ argue that it is an intransitive and impersonal verb
which should be taken to mean "there is a change (in the weather).”
As in medicine, where its related noun émonuaoia is used as a
technical term for one phase of a cyclical fever, it has lost all sense of
the 'signification’ which seems to be implied by its linguistic
derivation, and has come instead to refer to an actualized, factual
process or event.

From there I go on to look in detail at one of the primary uses
of the parapegmata: the regulation of agricultural practice. [ argue
that the events tracked by the parapegmata (stellar and lunar phases,
for example) were seen to exert a certain physical influence, called
sympathy, with which it was in the farmer's best interests to accord
his actions. This agricultural schedule has often been seen as a kind
of calendar, but [ argue that this reflects too loose an understanding
of the idea of a calendar, and that this confusion has led to some
questionable (reJconstructions of 'lost' calendars.

Chapters seven and eight move us out of the classical world to
Babylon and Egypt. We shall see that Egypt developed its own
decanal astrometeorological tradition. Babylonian texts, on the other

hand, were concerned with a broad range of ominous phenomena.
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Astral meteorological omina can be found in the omen series Enuma
Anu Enlil, and MUL.APIN shows parallels to the classical parapegmatic
tradition.

While it is difficult to trace direct influences in meteorological
omina from Babylon to Greece or Egypt, we do find calendrical cycles
possibly being exported from Babylon and incorporated into the Greek
astrometeorological tradition as early as the fifth century B.C. These
cycles were used to calibrate the parapegmata, keeping them in line
with both the solar year and the lunar calendars of Greece.

The extremely broad scattering of the sources for ancient
astrometeorology, ranging from agricultural treatises to calendrics,
astrology, astronomy, graffiti, epigraphy, and more, combined with a
broad linguistic and cultural diversity, have made this material
undeservedly obscure. [ hope that by bringing these texts together in
one place and showing some of the relations they bear to each other, I
will have shed new light on a set of wide-ranging ancient

astronomical practices.



Chapter Two
What is a Parapegma?

An’ as it blowed an'’ blowed

1 often looked up at the sky

an'’ assed meself the question
what is the stars, what s the stars?
-Sean O'Casey

I: What is a Parapegma?

The word parapegma (pl.: parapegmata) refers to an ancient
instrument which was used to keep track of astronomical,
astrological or astrometeorological cycles using a moveable peg or
pegs. By extension, the word also refers to a group of texts which
were derived from these instruments, and which tracked the
astrometeorological cycle typically by linking it to a calendar. Broadly
speaking, parapegmata either (a) correlate and temporally situate
weather phenomena and particular kinds of astronomical phenomena
(see fig. 1), or (b) correlate and temporally situate lunar days, the
seven days of the astrological week (called the hebdomadal days), and
often nundinal days! (see fig. 2). By temporally situate [ mean they
provided some means for locating the current day in the context of
the larger temporal scheme, either by indexing the cycle to a calendar,
or by indicating the current day with a peg. I call this process

tracking a lunar or astrometeorological cycle. In inscriptional

1 For an explanation of which, see section I.iI, below.
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parapegmata, each entry would have a hole drilled beside it to receive
a moveable peg. The peg would be shifted on each consecutive day,
and thus the inscription beside the peg would contain the
information pertaining to the current day.

There were also non-inscriptional, literary parapegmata in both
Greek and Latin. A typical example of these would list the dates of a
coming year in, for example, the Roman or Egyptian calendar, and,
for particular dates, offer astronomical and weather predictions for
that year. In this respect, they are rather like a pared-down version of
a more modern Farmer's Almanac. These calendars were used in
Greece from at least the fifth century B.C., and there are Western
European and Byzantine examples dating well into the Middle Ages
and beyond.

The Romans translated Greek parapegmata into Latin, and they
were developing their own versions by the first century B.C., with
some interesting modifications. In particular, their inscriptional
parapegmata were often used to keep track of lunar days, hebdomadal
days and nundinal days. There was also a corresponding Egyptian
tradition dating from at least the fourth century B.C., which may or
may not be independent from the Greek.

The astronomical phenomena frequently recorded in the
parapegmata are the solstices and equinoxes for a given year, and
what are called the 'phases’ of the more important fixed stars.
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30
o The sun is in Aquarius.
o [Leo] begins to set in the morning
and the Lyre sets.
o 0O
o Cygnus begins to set acronychally.

00000000
o Andromeda begms to rise in

the morming.

Q O
> The middle of Aquarius rising.
o Pegasus begins to rise in the
morning.

Q
» The whole of the Centaur sets in the morning.
o The whole of Hydra sets in the moming
o Cetus begins to set
acronychally.
o Sagitta sets, the season of the west

wind accompanying it.
o O O O

o The whole of Cygnus sets acronychally.
o [Arcturus] ri[ses] acronych-
ally.

figure 1: part of a pegged astronomical parapegma (Miletus I). The
peg was moved from one hole to the next each day, and
any important astronomical or astrometeorological
phenomena for the day could then be read beside the peg.
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figure 2: a pegged astrological parapegma (Thermee Traiani). This type
of parapegma used more than one peg to track different cycles.
Here there was one peg for the hebdomadal deities (seven holes in
the top row under the images of; from left to right, [Saturn], Sol,
Luna, Mars, Mercury, [Jupiter], and Venus), another peg for the
days of the moon [fifteen numbered holes down the left side and
fifteen down the right), and a third peg for the sun's or the moon's
position in the zodiac (24 holes around the zodiacal circle in the

middle of the parapegmay.
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Li: The Phases of the Fixed Stars

We all know that the sun has a motion from east to west, which it
repeats every day, moving the 360° around the earth in 24 hours.2
But the sun also has another, less obvious motion from west to east.
This can be observed as follows: go out just at sunset and watch the
sky begin to fill with stars as the brightness of the setting sun
recedes. You should take special notice of the stars in the general
vicinity of the recently-disappeared sun. In particular, remember how
far they are from the western horizon a little after sunset. The next
day, go out again and observe the same stars. You will notice that
they are closer to the horizon than they were at this exact time3 the
day before. The next day they will be closer still, until one day they
will vanish entirely in the obscuring brightness of the sun. This
vanishing is one of the four important 'phases’ of a star, called its
'heliacal setting’, its ‘evening setting’, or just its 'setting’. It is said, in
Greek terms, to be due to the slow west-to-east motion of the sun
(relative to the fixed stars), which it completes in one (sidereal) year,

moving at a rate of approximately 1° per day.4

2 For the purposes of this work, the earth sits still in the centre of the Cosmos and
the sun, stars and planets all move around it.

3 I say that sunset occurs "at the same time* each day since it is one of the events
which defines 'time’ in the andent world. Hours were counted relative to sunset
or sunrise {n antiquity, rather than from an artificlally determined ‘midnight’ as
we do it today.

4 The measurement of this motion in degrees only began In the second century B.C.
In Greece. For that matter, it is not even clear in the earliest sources, such as
Hesiod, whether the sun or the stars were thought to be moving.
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After about 30 days (assuming the chosen star is on or near the
ecliptic) the star will rise from the eastern horizon just before sunrise,
thus ending its period of invisibility. This first appearance is the next
significant phase of the star, called its heliacal rising’, ‘morning rising’,
or just its 'rising’.

After this phase, the star will rise earlier and earlier each day
until its 'acronychal rising’,5 or 'evening rising’, when it rises in the east
just as the sun sets on the western horizon. A little while later, the
star will set on the western horizon just as the sun rises in the east,
making its ‘acronychal setting’, or 'morning setting’.

Stars north or south of the ecliptic have some differences in the
sequential order of these phases,® but the terminology remains the
same.

All the phases I have discussed above, the heliacal and
acronychal risings and settings, are apparent insofar as they are
observable phenomena. Some parapegmata, however, distinguish the
true rising and setting from the observed phase.” The true heliacal
rising, for example, occurs when the star rises at exactly the same
time as the sun rather than (as in the apparent rising) a little before

it. Due to the brightness of the sun, the true phase is never

5 ‘Acronychal' comes from the Greek axpdvuxos, "at nightfall™.

6 Detalls can be found in Neugebauer, HAMA, p. 760 f.

7 Bowen and Goldstein, 1988, p. 54 f., disagree, but Ptolemy goes to some length to
distinguish true and apparent phases in his introduction to the Phasels (§3),
and they offer no convincing account of the occasional distinction in Geminus
between a star’s 'rising’ and its '"becoming visible'.
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observable, but must be calculated. An example of the distinction
between a true and apparent phase can be found in Geminus:8

On the 27th (of Cancer): According to Euctemon, Sirius
rises: the weather changes....

And four days later, we see:

On the 1st day (of Leo): According to Euctemon, Sirius
is visible, it becomes very hot: the weather changes.

Not all cases are so clear, however, and it is often difficult to tell from
a given parapegmata whether the true or apparent phases are referred

to.

Lii: The Nundinal Days

The nundinal day is the market-day for a given Italian town, which
occurred, from archaic times onward, every ninth day on the Roman
reckoning (every eighth day counted as we would do}. The local
market day was a holiday from agricultural work,? and farmers could
thus come to town to exchange wares and produce, as well as to keep
up on local affairs, politics, laws, etc.10

Various Fastil! have the days of the month labeled
consecutively from A through H (the 'nundinal letters'), where one of
these days, would be the local market-day.!2 There are also nundinal

8 Geminus, p. 212, 1. 8-10; 16-17.

9 Macroblus, Sat., lists the nundinge as ferize ([.16.5) but points out that there was
a divergence of opinion in antiquity on the matter (see I.16.28-31].

10 Macroblus, Sat., .16.34

11 see Degrassi, 1963, vol. XIII.2; Michels, 1967, p. 23 {.; and especially 187-190.

12 For a discussion of the problems surrounding which letter represented the local
nundineae, see Michels, 1967, p. 27-8.
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lists independent of the Fasti, which have the names of eight different
towns inscribed, indicating that the market day occurred in eight
different towns on eight different days, thus the market day in Rome
was followed regularly by that in Capua, then Calatia, etc., then it
would again be market day in Rome after eight days. Michels sees the
nundinge as representing an archaic Roman week which was replaced
by the seven-day week beginning in Augustan times, or possibly
earlier.13 She states that "the system of market days had originally
been determined by the old count for nundinse and then been
transferred to the seven-day week,"14 based on the parapegmata which
show both the nundinal days and the hebdomadal days.!5 But her
argument cannot account for why both the nundinal and hebdomadal
days should be on the same parapegma. I therefore disagree with her,
and think that these texts were meant to keep track of two or more
distinct cycles—one nundinal, one hebdomadal, one lunar—such that
with one glance at the parapegma, anyone could tell what day it was
in the local nundinal cycle, what day of the moon it was, and what
deity was presiding over the day.

II: Where are the Parapegmata Found?

Until the early twentieth century, the only known parapegmata were

found in the astronomical or divinatory manuscripts of, for example,

13 gee Michels, 1967, p. 89, n. 6; p. 192.
14 Michels, 1967, p. 192
15 see the class of Astrological Parapegmata in chapter 3, below.



Lehoux, What is a Parapegma? -15-

Ptolemy, Geminus, and Johannes Lydus. A typical entry from one of
these looks like this:

[©wb] a’. opdov 1B L & éml Tijs oupds ToU AéovTog
eEmTéAAeL. ‘ITTépxeo énolan ravovtal. EUdéEe UeTia,
Bpovtal, éTnofal mavovTar.

(Month of] [Thoth,] (day) 1: (at the latitude where the
day is) 14 1/2 hours (long], the (star) on the tail of
Leol8 sets.17 According to Hipparchus, the Etesian
winds stop. According to Eudoxus, rain, thunder, the
Etesian winds stop.!8

Looking at entries such as this, it was unclear why this sort of text
was called a mapammyua in Greek, which derives from the verb
Tapamyvuul, meaning ‘to fix (something] beside (something else].’
The sense of this derivation remained obscure until the discovery of
the Miletus parapegmata at the beginning of the twentieth century.19
These newly discovered parapegmata differed from the literary ones in
three respects: They were carved in stone rather than being written
down in manuscripts, they contained no calendrical information (i.e.,
no dates in any civil or religious calendar], and they had holes bored
into them beside or near the weather or astronomical entries. These
holes corresponded to the number of days between, for example, two
phases of a star. An excerpt from Miletus II should help to illustrate
this.

16 B Leo. See Toomer, 1984, p. 368.

17 Here as elsewhere in the parapegmata, 'setting’ and ‘rising' are abbreviations for
hellacal setting and rising, respectively.

18 ptolemy, Phas., p. 14.

18 pubhlished in Diels and Rehm, 1904, and Rehm, 1904.
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o] o
o oxopTios &kpcdvulxos Suvel
kat EUdogov20 k]al Alyurrtious. o
o Popéas ka]l vétos Trvel kat’ EUSofov
kal AlyJutrtious. kaTtd 8¢ 'lvddov KaA-
Aavé]a oxopmrios SUver petd Bpov-
Tlfis kal Gvepou.
o o

. o
o Scorpio] sets [acronylchally,
according to Eudoxus a]nd the Egyptians. o
o The north an]d the south wind blow, according to
Eudoxus [and the Eglyptians. According to
Calllanelus of the Indians, Scorpio sets, with

thun[d]er and wind.
o o

The holes were used for inserting pegs. Rehm thought that these
would be used to correlate the parapegma with the local civil or
religious calendar(s). Greek civil calendars were lunar, which means
that the 12-month 'year' was 354 days long.21 When needed, a
thirteenth month would be added (a 'leap month’) to keep the lunar
calendar roughly in line with the solar year. These differences in year
length meant that the lunar calendar date on which a particular
stellar phase occurred could vary by a half month or more from year
to year. The stone parapegma could thus be used, as Rehm thought,
to determine what date in a given lunar year would see what phases
or what corresponding weather patterns. But this would require that
the pegs be labeled somehow to indicate calendrical dates.

20 Fudoxus is Diels and Rehm's suggestion, which seems plausible. Compare
Geminus, Libra 17 and 19.
21 see Samuel, 1972.
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No complete pegs have ever been found, however. In the
Thermee Traiani parapegma the remains of only a single peg were
found, not a host of them, as Rehm's theory seems to require.22 If
Rehm is right, then there would have to be at least 30 pegs per
calendar, and possibly as many as 384. But in the parapegma
described by Petronius, a single peg seems to have been used to keep
track of each cycle. Moreover, on Rehm's theory, there would be no
need for the peg holes marking eventless days, as in Miletus . It
seems therefore probable that there was only one peg which was
moved each day from hole to hole, thus indicating only the current
date, and the current astronomical or astrometeorological situation.
The empty peg holes would allow one to count the number of days

between now and the next significant event.

III: What Kinds of Information are in the Parapegmata?

In some parapegmata, stellar phases are linked with both day-to-day
weather phenomena like rain, snow, and storms, and with annual
variations in the climate at large, like the 'Etesian winds' which blow
over the eastern Mediterranean at the same time each year. Annual
events of agricultural interest are also noted, as well as seasonal
indicators such as solstices and equinoxes, or the return of the

swallows in springtime.

22 gee Degrassi, 1963, vol. XIII.2, p. 304; The remains of another single peg was
found in the Pausilypum parapegma, ibid, p. 308.

-17-
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Some astrometeorological parapegmata link particular
predictions to particular people. Thus 'rain, according to
Democritus,' 'the equinox, according to Eudoxus,’ or 'Aries begins to
rise, according to Callippus.’ Miletus I, and the Clodius Tuscus
parapegma, on the other hand, simply give the phases or weather with
no ascriptions whatsoever, and Ptolemy's Phaseis gives his own
calculations for risings and settings exclusively, but gives attributions
for all of the weather predictions.

Occasionally, predictions offer specific locations {or perhaps
applications) to which they are supposed to apply, like ‘a storm at
sea.' Elsewhere, location may be implied in predictions such as
'wind, according to the Egyptians.’

Other than the astrometeorological parapegmata, there is a
large class of astrological parapegmata. It is interesting to note that
the astrological parapegmata do not seem to overlap with the
astrometeorological ones: there are no parapegmata which clearly
contain both weather predictions and either lunar days or
hebdomadal deities,23 although the sun's position in the zodiac does
feature in both types. In contrast to the astrometeorological
parapegmata, the astrological ones offer no predictions. They are
instead tools for keeping track of one or more astrological cycles such
as the sun's position in the zodiac, the day of the moon (easily
converted to its phase), the planet presiding over the day (the
'hebdomadal deity'), and occasionally also calendrical cycles such as

23 with the possible exception of the Puteoll parapegma, A.{v, below.
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the days of the month or the nundinal days. This combination of
calendrical and astrological information is not unique to the
parapegmata. It also shows up in inscriptional dates such as the
following:

[IAINUAR(IVS] D<I>E IOVIS CONS(VLATV] FL(AVII)
[L]VN(A) PRIM[ARA

[In Ja]jnuarly], Thursday, in the Consulship of Flavius,
first day of the [m]oon.

We see here a combination of consular and calendrical dating, with
exactly the kinds of information which the astrological parapegmata
were used to keep track of.

IV: Who Wrote the Parapegmata?

Some parapegmata are attributive, that is, they attribute either stellar
phases, weather, or both, to some prior authority, such as "rain,
according to Euctemon.”

We do not know for certain what form the sources for these
attributions took. Whether, for example, Democritus had composed a
work that looked anything like a parapegma is unanswerable. It is
certainly possible that the work from which his predictions were
excerpted in the later parapegmata was of an entirely different
structure. For all we know it may have read more like Hesiod than
Ptolemy. For example, it may have been a text on some other subject

containing scattered references to stellar phases and/or weather,

24 Dating probably from the fifth century A.D. See Worp, 1991. For other
examples, see Erikkson, 1956, p. 28-9.
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without dating or ordering them systematically. This fact makes it

difficult to know how valuable an exercise it is to excerpt the

'calendrical fragments' of, say, Democritus or Euctemon from the

extant parapegmata.25

Nonetheless, it will be worthwhile to list the authorities cited

in the parapegmata, along with what little we may know about them.

Barron: 'the Roman’, is mentioned only in Lydus and at the
end of Clodius Tuscus.26 He is otherwise unknown to me.
Caesar: is mentioned in the parapegmata of Ptolemy, Lydus, and

Clodius Tuscus. Pliny seems to associate the calendar
reform of Julius Caesar and Sosigenes with the parapegmatic
tradition,2? and so I think the Caesar cited in the
parapegmata may well be Julius Ceesar.

Callaneus of the Indians: is mentioned only in Miletus I, and is
otherwise unknown, although he may be the same person as
the gymnosophist Calanus mentioned in the Alexander-
history.28 Pingree argues that Callaneus was using a Greek
rather than an Indian method of astrometeorological
prediction.29

Callippus: is known from Aristotle’s Metaphysics as having
improved Eudoxus’ concentric spheres model.30 He also
inaugurated the 76-year cycle named for him.3! He was a
contemporary of Aristotle. He is mentioned in Geminus,
Pliny, Ptolemy, Lydus, and the Eudoxus Papyrus.32

Chaldzeans: Columella mentions that they observe the winter
solstice on IX K. Jan.33 Pliny also mentions them.34

Conon: fl. second half of the 3rd century B.C. He is mentioned
by both Archimedes and Apollonius as a mathematician,
and by Seneca, Callimachus and Catullus as an

25 As Rehm and van der Waerden have done. See Rehm, 1913, and van der

Waerden, 1984a.

26 wWachsmuth, 1897, p.. 158, L. 1, 295, 1. 6, et passim.

27

Pliny, NH, XVII.211.

28 This suggestion was made by Diels and Rehm, 1904, p. 108, n.1.
29 see Pingree, 1976, p. 143-4.
30 Aristotle, Metaph. A 8, 1073b32-8.

31

On which, see below, chapter 4.

32 For an up-to-date bibliography on Callippus, see Jones, 2000.
33 Columella, RR, X1.11.84. :

34

See e.g., Pliny, NH, XVIIL.246.

-20-
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astronomer.35 Ptolemy says he observed in Italy and
Sicily.36 He is also mentioned in Pliny.37

Crito: is mentioned once by Pliny.38 Rehm suggests he may be
the historian Crito of Naxus mentioned in the Suda.3®

Democritus of Abdera: is the famous fifth-century presocratic
philosopher. He is mentioned in the Geminus, Pliny,
Ptolemy, Clodius Tuscus and Lydus parapegmata, as well as
in the Eudoxus Papyrus.

Dositheus: pupil of Conon, late 3rd c. B.C. Ptolemy says he
observed at Cos. He is also mentioned by Geminus, Pliny
and Lydus.40

Egyptians: Neugebauer and Rehm thought this referred to
Greco-Egyptian observers, but I argue in chapter 8 that it
may refer to native Egyptians. They appear in Miletus II,
Pliny, and Ptolemy.

Euctemon: is frequently associated with Meton in the ancient
sources. Together, they are known for a solstice observation
at Athens in 432, and Euctemon is also associated with the
19-year Metonic cycle.4l He is mentioned in Miletus II,
Geminus, Pliny, Ptolemy, Lydus, and the Eudoxus Papyrus.

Eudoxus of Cnidus: the astronomer, geographer, and
mathematician. He lived during the first half of the fourth
century B.C. He was the originator of the homocentric
spheres model of the Cosmos, and is associated with an
eight-year cycle. He shows up in Miletus II, Geminus,
Columella, Pliny, Ptolemy, Clodius Tuscus, Lydus, and the
Eudoxus Papyrus.

Hipparchus of Rhodes: {l. late second c. B.C., astronomer.
Many of his observations are cited in Ptolemy's Almagest.
Hipparchus discovered the precession of the equinoxes, and
was also responsible for incorporating many Babylonian
observation reports and numerical parameters into Greek
astronomy.42 He appears in the Columella, Ptolemy,
Clodius Tuscus, and Lydus parapegmata, as well as being
mentioned in connection with émonuaciai in P. Oxy. 4475.43

& &

37

39
40
41
42
43

See Neugebauer, HAMA, p. 572.
This and the similar entries from this list ("Ptolemy says he observed at x" are all
taken from the Phasels, p. 67.
For more information, see G. J. Toomer's OCD article on him, and 1. Bulmer-
Thomas's DSB article.
Pliny, NH, XVII1.312.
See Rehm, 1941, p. 37, n. 1,
For more Information, see D. R. Dicks's DSB article on Dositheus.
On which, see chapter 4, below.
See G. J. Toomer's detalled DSB article on Hipparchus.
See p. 142-143 in vol. LXV of the P. Oxy. series.
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Meton:44 fifth century astronomer, frequently associated with
Euctemon (see above). He is mentioned in Geminus,
Columella, and Ptolemy.

Metrodorus of Chios: pupil of Democritus.45 Ptolemy tells us
he observed in Italy and Sicily. He also turns up in Clodius
Tuscus and Lydus.

Parmeniscus: is mentioned once by Pliny,46 otherwise unknown

to me.

Philippus: is probably Philippus of Opus,47 student of Plato.
Ptolemy says he observed in the Hellespont. He appears in
Miletus II, Pliny, Ptolemy, and Lydus.

Tubero: is mentioned once by Pliny,48 otherwise unknown to

me.

V: Who Used the Parapegmata?

From their prominence in Roman agricultural works, we can infer
that the parapegmata were used by farmers and estate owners in
antiquity for both keeping track of expected weather (useful when
planning any outdoor work] and for keeping track of the agricultural
'seasons’' which were independent of most ancient calendars. Indeed,
it is telling here that Julius Caesar, the reformer who brought his civil
calendar best in line with the agricultural year, may have been a
parapegmatist.

When I refer to agricultural seasons, [ do not mean the four
seasons as defined by the solstices and equinoxes. I mean rather the

times for planting, harvesting and tending various crops. A look at

44 The best short references are Toomer's DSB and OCD articles.

45 Neugebauer, HAMA, p. 929, dates him to "possibly the third century”.
46 pliny, NH, XVII.312.

47 See Neugebauer, HAMA, p. 740; 574.

48 pliny, NH, XVIII.235.
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Hesiod's Works and Days shows quite clearly that the stellar phases
played an important role in agricultural practice from an early date.

TTAn&Scov "ATAayevécov émTeAAopuevdacoy
&pxeaf' &untovu, apdtolo d¢ Sucopevéov.

At the rising of the Atlas-born Pleiades, begin the
harvest, and you should plough when they set.4®

Sucool 8’ ¢roTplvelv AnuriTepos iepdv axtiv
Swépev, eUT' &v pTa gavi) ofévos ‘Waplwvos

Urge the slaves to thresh Demeter's sacred corn when
strong Orion would first appear.50

But given that their calendars were not synchronized with the
sidereal year, the calculation of these phases in advance or even their
determination during a cloudy spell would require a little effort for
the farmer or estate-manager. The need for simple determination was
filled by the parapegmata.

Another group for whom stellar phase reckoning was important
in antiquity were seafarers. Again from Hesiod:

"HuaTta mevmikovTa peTd Tpomds fieAloto,

és TéAos EABSVTOS Bépeos kapaTdeos CoPTNS.
wpaios TEAeTal BunTois TASos: ...

-~

THos &' eUkpivées T' alipail kai TOVTOS ATMHCOV

Fifty days after the solstice, at the arrival of the end of
the season of weary heat, that is the time for mortals to
sail. ... Then are the winds orderly and the sea
propitious.5!

48 Heslod, Op., 383-4.
50 Heslod, Op., 597-8.
51 Heslod, Op., 663 f.
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Or from Aratus:
kal pév Tis kal vl TOAUKAUCTOU XEILEIVOS
¢pp&oT A Bewvol pepvnpévos 'Agx’rofypow
né Tecwov &AAawv, of T° wkeavol apuovTat
&oTépes GUPIAUKTS. of Te TPWTNS ETL VuKTSS.

And the man on board ship has seen the wavy storm,

remembering dread Arcturus or another star,

which draw themselves from the ocean

in the morning dusk or at the start of night.52
Such advice was important not only to sailors (and travelers] but to
merchants as well, who had to arrange for the movement of goods
from place to place at various times of year. What sailors and
captains learned about the weather from parapegmata could affect
trade and warfare. This does not apply just to seasonal periods of
general stormy weather, but also to predictions like 'a storm at sea’
on particular dates as found in the parapegmata. Such information
would have helped sailors decide when to venture out onto the open
sea.

Lastly, from the appearance of parapegmata in medical writers
such as Aétius, from references to astrometeorology in Stephanus of
Athens and Galen,5® and from the medical prescriptions in the
Quintilius parapegma, we can surmise that physicians in antiquity
sometimes consulted parapegmata. But this should not be
surprising, since it fits in quite well with the ancient medical concern

with climate, weather, and seasons as seen for example in

52 Aratus, Pheen., 744-7
53 see, e.g., Galen, In Hipp. lib. prim. eptd., vol. XVIIa, p. 15, L. 8; De diebus
decretortis, vol. IX, p. 914, L. 15.
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the Hippocratean Epidemics, and such works as On Airs and On

Regimen.

VI: Towards a History of Parapegmata

I have pointed out that there are several kinds of parapegmata, each
adapted to a different purpose. I take the Miletus II parapegma as
paradigmatic, since it is the earliest parapegma which shares at least
some features with all the others. Miletus II is a Greek inscriptional
astrometeorological parapegma, and thus shares morphology with the
inscriptional astrological, astronomical, and astrometeorological
parapegmata, and function with the literary astrometeorological
parapegmata. On the other hand, the older parapegmata, P. Hibeh 27
and the Ceramicus Parapegma, for example, are less generalizable.

I see the development of the various types of parapegmata as
the instantiation of two types of change: on the one hand,
morphological change (a change in form), and on the other hand,
functional change. Conversely, morphologically different
parapegmata show functional continuity, and functionally different
parapegmata show morphological continuity.

Using this model, and taking Miletus II as our starting point,
we can see that the Roman astrological parapegmata are
morphologically similar, but functionally quite different from the
Greek inscriptional astrometeorological parapegmata. While they are
physically comparable, insofar as they have holes for a moveable peg
which is used for tracking some cyclic phenomena, they are
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functionally distinct, insofar as they seem not to have been
astrometeorological. The literary parapegmata, on the other hand,
are functionally similar to Miletus II (they are astrometeorological),
but morphologically different, insofar as they are textual, and
typically index the astrometeorological information to a calendar
rather than to a moveable peg.

This is not, however, to say that Miletus II necessarily
represents the earliest type of parapegma. There is no denying that
the Ceramicus Parapegma is much older, and seems to represent some
functionally different type of parapegma, since no other known
inscriptional parapegma before the Roman ones indexed a series of
sequential numbers to a peg. So also, the morphologically different P.
Hibeh 27 and Aratus’' Pheenomena both predate Miletus II. The type of
parapegma represented by Miletus II might thus stand as a fusion of
two distinct traditions: a textual astrometeorological tradition, and a
technological tradition represented by the Ceramicus parapegma. We
can date this inscriptional astrometeorological tradition to 109 B.C.
(Miletus II) or earlier. On the current archeological evidence, then, I
hypothesize that the Miletus II type came into being as a combination
of the function of astrometeorological texts like P. Hibeh 27, and the
morphology of parapegmata of the Ceramicus type. Further
functional change took place after this time, which led to the
morphologically-derived Roman astrometeorological and calendrical
parapegmata.

In clearer terms: the oldest known parapegma is inscriptional,
but of unknown use. Apparently unrelated to it is a textual
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astrometeorological tradition dating as far back as Hesiod. This
tradition came to use the morphology of the Ceramicus type of
parapegma to track astrometeorological cycles, which resulted in the
Miletus II type of parapegma. Alongside of the occasional production
of inscriptional astrometeorological parapegmata, literary P. Hibeh-
type parapegmata were still being produced and used right up into the
Middle Ages. From either the Ceramicus or the Miletus-type
parapegmata, however, another tradition developed in the Roman
world which used the shape and operation of these inscribed
instruments to track a new set of phenomena with a peg: lunar,
hebdomadal, and nundinal cycles. One example of a calendrical
adaptation of this type of inscriptional parapegma is extant, the
Guidizzolo Fasti, which uses a peg to track the Roman calendar.
From this tradition (or possibly before it?) derived the inscriptional-
graffiti-type of parapegmata, which consisted of the writing out of a
cycle on a wall, for tracking lunar, hebdomadal, nundinal, and
calendrical cycles without the help of pegs.

As we find and catalogue more parapegmata in future, or as we
come to better understand the current ones, we may change this
picture, but on the currently available evidence, this seems to be the

best explanation of the development of the Greek and Latin
parapegmata.



Chapter Three

What are the Extant Parapegmata?

I have divided the extant parapegmata into seven classes as follows:
A) Astrometeorological Parapegmata are those which relate
astronomical phenomena with weather. B) Astrological Parapegmata
are those which were used to keep track of astrological cycles such as
the days of the moon, the zodiacal sign of the sun, and the
hebdomadal deities. Some of these include civil calendrical
information and nundinal days as well. The presence of the nundinal
days in the astrological parapegmata may at first seem anomalous,
but these were an important part of the Roman calendar, and so may
have been incorporated for this reason. I doubt they had any
astrological significance. CJ Astronomical Parapegmata are those
which simply provided a means to keep track of the phases of the
fixed stars, with, so far as we can tell, little or no accompanying
meteorological or astrological information. D) Other Parapegmata are
those which are either too fragmentary to determine their use, or
which do not fit my other classes. E) Reports of Parapegmata are
ancient accounts or descriptions of parapegmata. F) Related Texts and
Instruments are those which pertain to the dates of, or date-
differences between, the phases of the fixed stars and/or seasonal
weather patterns. They are much more general than the
parapegmata, but it seems likely to me that they are related to
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them either in function or derivation. Lastly G) Dubia is where I list
any calendars, inscriptions, etc. which seem not to be parapegmata,
but have been claimed to be so by previous authors. [ give my reasons
in each case for not counting them as parapegmata.

I do not distinguish in this classification system between
inscriptional and literary parapegmata, apart from noting the
difference in my description. The calendars are undated unless
otherwise indicated.

It will be noticed that my classification differs greatly from
Rehm's.! In the first place, he distinguishes primarily between
inscriptional and literary parapegmata, whereas I have chosen to
class them according to their use, rather than their morphology.
Secondly, and more importantly, Rehm lists many of the parapegmata
that I include as genuine, under the heading of Tnauthentic
(uneigentliche) Parapegmata’ (his class III}. His reason for this seems
to be that he was working under the assumption that the literary
parapegmata, most of which are astrometeorological, were
paradigmatic, and therefore only those inscriptional parapegmata
which were astrometeorological were counted as genuine. The
Ceramicus parapegma squeezed in on Rehm's questionable
assumption that it was used to count days in a zodiacal month, and
was therefore related to the Geminus parapegma.2

[ have chosen instead to treat all inscriptional parapegmata as
genuine, and I class the literary ones relative to these. My reasons for

1 Rehm, ‘Parapegma’, RE.
2 1 argue in chapter 4, below, that Geminus does not use a zodiacal month.
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doing so are twofold: first, the very word parapegma implies a pegged
inscription (the Greek mapamjyvuu means 'to put a peg beside
something'). Second, I think the differences between the
astrometeorological and astrological parapegmata are less pronounced
that Rehm did. Both are tools for tracking extra-calendrical cycles,
and their different functions even get combined in the later
ephemerides. Thus I see any instrument which uses moveable pegs to
keep track of astronomical, meteorological, or astrological
information as a real parapegma. I classify related texts and

inscriptions according to their similar uses.
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A: Astrometeorological Parapegmata

A.i) P. Hibeh 270 is a Greek parapegma from the Saite Nome of
Egypt and dated in the Egyptian calendar. It probably dates from the
reign of Ptolemy Euergetes (early third century B.C.). Smyly argued,
based on equinoctial dates, and comparison with the Eudoxan phases
in Geminus, that it was probably the work of one of Eudoxus'
followers. This is, [ suppose, possible, but, as Grenfell and Hunt
note, the text is "much disfigured ... by frequent blunders"4 and so
one wonders how flexible we need to be in our understanding of
"follower" and what value the text has for Eudoxan scholarship
generally. Neugebauer is very sceptical of a Eudoxan influence.5

The text itself consists of a brief letter from the compiler to a
student, followed by the calendar itself. Part of this letter is word-for-
word the same as part of P. Par. 1 (see parapegma F.vii, below). The
calendar is not attributive, but simply lists risings and settings, the
lengths of days and nights, some weather and, uniquely, Nile-depth
forecasts and Egyptian religious festivals.

A.li] Aratus’' Ph@nomena is a third-century Greek poem, very
popular in antiquity, which describes the constellations and various
weather signs,® including atmospheric signs, such as the appearance

3 In Grenfell and Hunt, 1906, p. 138-157.

4 Grenfell and Hunt, 1906, p. 143.

5 See Neugebauer, HAMA, p. 687 f.

6 The section on weather signs s at Aratus, Pheen., 733-1154.
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of the moon or sun, and animal signs (as in Theophrastus’ mepl
onuelcov).? In the astronomical parts of the poem, Aratus includes
some astrometeorological information, such as that the Etesian
winds begin just after the rising of Sirius, that Capella heralds
storms,8 or that the north wind is associated with Pisces.®

A.iii] Miletus II,'0 was found, like Miletus I (parapegma C.ii, below),
at the theatre in Miletus in the winter of 1902/1903 by a crew
working under the direction of T. Wiegand. Unlike Miletus I, it is
attributive for both stellar phases and weather predictions. Like
Miletus I, it is inscribed in Greek, is fragmentary, and has holes
drilled for keeping track of days. It is the only known source which
mentions the "Indian Callaneus,” to whom several predictions are
ascribed. In his RE article, Rehm links a fragment of introductory
material (inv. no. 456 C] to the parapegma fragments (inv. no. 456 A,
456 D and 'N’'),!! although in his original publication the
introductory fragment had been linked with Miletus I, (no. 456 B). He
changed his mind for "epigraphical” reasons.!?2 The introductory
fragment has the name (Eplicrates Pylo[rou] written across the top,
who was an ephor in 89/88 B.C.

7 Theophrastus, De sig.

8 Aratus, Pheen., 148 f.

9 Aratus, Pheen., 240, {.

10 published in Diels and Rehm, 1904; see also Rehm, 1904.

11 456 C is in Diels and Rehm, 1904, p. 102, and 456 A and D are on p. 107-110.
N’ Is published in Rehm, 1904.

12 Rehm, ‘Parapegma’, RE, col. 1299.
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A.iv) The Puteoli Parapegmal!3 is a marble fragment 14.5 cm high x
8.5 cm wide, bearing a numeral [XII] and a partly destroyed Latin
inscription correlating the evening setting of Delphinus with a storm.
Both the date and the weather prediction have peg holes. [t reads:

o
XII

o
DELPHIN[US]}
OCCIDIIT VES]
PERI T(EMPES]
TAS

The XII may represent a lunar day, as in the astrological parapegmata
(class B, below),!4 a zodiacal day (i.e., XII Scorpionis}], or a calendar
date (i.e., XII ante kalendas]. Rehm argues!5 that since the setting of
the Dolphin here follows what he assumes is the calendrical entry
XII, ther its setting must have been on the XIII. Since this phase
does not happen on the 13th of any known or reconstructed solar or
zodiacal calendar, then we must have before us a unique post-Julian
example of the Greek lunar calendar, in Italy, in Latin. But this rests

on the assumptions that the two entries are in immediate sequence

13 Degrassl, 1963, vol. XII.2, p. 310; For a clearer drawing of the fragment, see
Mingazzini, 1928, p. 203.

14 1 offer this possibility hesitantly, since, if correct, this would be the only
combination astrological and astrometeorological inscribed parapegma. I note,
however, that Pliny combines lunar days with astrometeorology In his
parapegma [e.g., Pilny, NH, XVIII.228).

15 Rehm, ‘Parapegma’, RE, col. 1302.



Lehoux, What Are the Extant Parapegmata? -34-

(which is not demonstrable), and that the XII must be calendrical,
which, again, is uncertain.

A.v] The Geminus Parapegma!® is sometimes called the Pseudo-
Geminus Parapegma, since it is often thought not to have been
written by Geminus, although it appears appended to the end of all
MSS of his Isagoge. Although the Isagoge dates from the first century
B.C.,!7 the parapegma does not cite any authors after Dositheus (late
third century). Specifically, Hipparchus, whose work shows up in the
Isagoge, is notably absent from the parapegma.!® The absence of
Hipparchus indicates to me that the parapegma probably predates the
late second century B.C., but I do not think this implies that it must
have been appended to the Isagoge by someone other than Geminus.
As for Béckh's other arguments, that the season lengths of the
parapegma do not agree with those of the Isagoge, and that Geminus
argues against astrometeorology in book XVII, I would point out the
following: (1) if he did append an older parapegma to his book, there
is no reason to expect Geminus to have corrected the season lengths;
he may have been simply letting the text stand as he found it; and (2)
his argument in book XVII is not against astrometeorology per se, but
against a stellar influence on the earth. He nowhere says that

parapegmata do not work. What he does say is that the associations

16 Geminus, p. 210f.

17 For a discussion of this date, see Jones, 1999b.

18 For the original arguments against its authenticity, see Bockh, 1883, p. 22 f.
Aujac, 1975 (p. 157) treats it as genuine.
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of stars and weather are based on repeated observations, but this is
not an argument against astrometeorology.

The parapegma is complete for the whole of a year (although it
does not list all dates for the year, it does list all significant dates, and
covers the entire year). The year begins with the summer solstice. It
is attributive, both for phases and weather. It correlates phases and
weather with zodiacal days, i.e., 'the first day of Cancer, the second
day of Cancer,’ and so on. In chapter 4, [ argue contra Rehm and
others that this parapegma does not use a zodiacal calendar.

A.vi] Ovid's Fasti {early first century A.D.] includes the dates of some
stellar phases, often with weather predictions. Only one entry has a

weather prediction with no stellar phase accompanying:

XVIII Kal. Mai.:
Luce secutura tutos pete, navita, portus:
ventus ab occasu grandine mixtus erit.19
The days of the nundinal week (A though H] are included throughout,

as are the designations of dies fasti, nefasti, or comitales.

A.vii) Columella’s Parapegma?C is included as part of his treatise
on agriculture, dating to the mid-first century A.D. It is a long
literary parapegma, annotated with agricultural instructions. It
correlates dates in the Julian calendar with stellar phases, weather,
and seasonal indicators such as the migratory patterns of birds. For

19 Ovid, Fasti, IV.625-6.
20 Columella, RR, X1.2.4, f.
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further commentary on this calendar and its role in Roman
agricultural practice, see below, ch. 6.

A.viii] Pliny's Parapegma,?! in book XVIII of his Natural History
(first century A.D} shows up first as a short excerpt of seasonal
indicators, combined with stellar phases, Julian dates, weather, and
agricultural instructions (many attributed to previous authors}, as
well as lunar days and other information. It is a complex
intertwining of many different sources, as we should expect from

Pliny.

A.ix] Ptolemy's Phaseis?? is a detailed parapegma from the second
century A.D. listing dates in the Egyptian calendar, and connecting
these with their corresponding stellar phases for different climata. It
is the only known parapegma which offers different rising and setting
dates for various latitudes. Weather predictions are attributed to a

host of astronomers.

A.x) The Polemius Silvius Fasti?3 is a fifth-century codex-calendar
written in Latin and organized according to the Julian calendar. It
includes meteorological predictions for the year, which were largely

taken from of Columella.24 The only astronomical entries are the

21 pliny, NH, XVII1.202 f. Rehm lists this as two parapegmata, his B 6 and B 20. I
see no reason to do so.

22 ptolemy, Phas.

23 Degrassi, 1963, vol. XIII.2, p. 263-276

24 gee Degrassi, 1963, vol. XII.2, p. 263.
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solstices and equinoxes, which do not have weather associated with
them. All meteorological entries are tied soiely to calendar dates, but
the fact that these weather predictions seem to have been excerpted
from Columella, who does correlate stellar phases with these weather
phenomena on the same dates as Polemius Silvius, leads me to class
this calendar as astrometeorological.

A.xi] The Antiochus Parapegma?5 is a short calendar correlating
stellar phases with changes in the weather (¢monuaocia)26 and
occasionally with specific predictions such as "July 14: The whole of
Orion rises at the same time as the sun; it causes rain and wind." All
dates are in the modified Julian calendar,2? which seems to have
begun to be used in the fourth century A.D. rather than the sixth, as

Mommsen thought.28

A.xii] The Parapegma of Clodius Tuscus,?° is quoted in its entirety
in Lydus' De ostentiis, and referred to there as Ephemeris for the Whole
Year, from Claudius Tuscus, Translated into [our) Language (i.e., into
Greek from Latin). The calendar it uses is a unique combination of

the traditional and modified Julian calendars, such that entries read:

25 Boll, 1910a.

26 On the meaning of this word, see chapter 5, below.

27 l.e., dates are given as July 1, July 2, etc. rather than by the traditional method
of counting down to the Kalends, Nones and Ides.

28 For this argument, see Ferrrua, 1985.

29 1ydus, De ost. p. 117; for publication of further MSS of this parapegma, one of
which Is attributed to Hermes Trismegistus, see Blanchi, 1914, p. 3-48. Unlike
Bianchi, however, I find one of his MSS (Parisinus gr. 2419] to be sufficiently
different from the others to warrant counting it as a distinct parapegma, A.xx,
below.
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a’. KaAévdais...

B’. i mpd & veovddv "lavouapicov...

Y. T mpd Y’ vevdov...
and so on. Every date has an entry. It correlates these dates with
stellar phases, weather, the sun's entry into the zodiacal signs, the
beginnings of the seasons,30 and some bird behaviours. The entry for
April first tells us that on that date, "the sun moves one degree.” On
July 27th, we are told that "grapes are beginning to ripen,"” and on the
30th, "fruits begin to ripen.” Another peculiarity of this calendar is
some entries that are tempting to interpret as observational reports:
In addition to frequent entries which read &otpov xputrtdv, or kpupiov
&otpov ("the stars are hidden"),3! we find Tov &¢ dioTév pact SuecBat
("They say that Sagitta sets").32 Even more unusual, however, is the
entry on Sept. 24th: #&Aews ceAnviaxh ("A lunar eclipse”), which
obviously could only apply to one particular year, rather than being a
generalizable prediction or observation. This is the only entry in any
parapegma pertaining to an eclipse.

I am also puzzled by entries such as 6 SeAglv duecBai peAeTd
("Delphinus tends to set"}33 and Suetai kaBdAov 1y U&s ("the Hyades

generally set”).34

30 The seasons are sometimes associated with zodlacal signs and sometimes not.
Compare, for example, Aug. 17, apxt) pbivorrcopov with Sept. 16, 1o
BwBexatnudpiov &pxetal Told pyetoncypov. I am unclear, however, on why this
latter entry should fall three days before 6 fiAos &v Juyd (Sept. 19}, which is two
days before 1} petomeopvi lonuepla (Sept. 21). Compare also Nov. 8 and 10. I am
likewise puzzled by the 7-day difference between “the sun is in Sagfttarius” (Nov.
18) and "the sun s at the first degree of Sagittarius”® (Nov. 25].

31 e.g., Jan. 14, Feb. 1, Feb. 9, Apr. 14, July 2, Aug. 15, Dec. 11, and Dec. 18.

32 Feb. 19.

33 Jan. 29.

34 Apr. 26.
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A.xili] The P. Iriarte Parapegma? is a Greek calendar correlating
some stellar phases with weather predictions and dates in the
modified Julian calendar. It also predicts the behavior of birds, such
as xeAiddves maiCouar. Bianchi dates it to 300 or 400 years after
Clodius Tuscus, although the preserved MS (Matritensis gr. CX) dates
from the late fifteenth century. It is related to the Aétius parapegma,
below, but is much more complete. The year begins with the month

of March, and entries are in the reformed Julian calendar.

A.xiv] The De mensibus Parapegma36 is a collection of dated
astronomical and astrometeorological predictions excerpted from
Johannes Lydus' sixth-century De mensibus by Wachsmuth. Dates
are in the Roman calendar, and sources such as Democritus, Caesar,
and Eudoxus are cited for both stellar phases and weather

predictions.

A.xv] The Aétius Parapegma3’ appears as a chapter titled mepl
g¢monuaoidv aotépoov in Aétius of Amida's sixth-century medical
work, the Tetrabiblos. The calendar includes stellar phases, weather
predictions, and some medical information directly associated with
the weather. Aétius explains this by saying that Tcv Uyiaivévtoov Ta

opaTa Kai MOAAE u&AAov TGV vooolvTwv aGAAcioUtal Tpds THY Tou

35 published by Bianchi, 1914, p. 49f.
36 In Wachsmuth, 1897, p. 295-299.
37 published In Wachsmuth, 1897, p. 289-293.
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&épos kaTdoTtaow. More specifically, he says: unvi 76 alird (sc.
ZemrteuPBplep) ke’ ionuepia phivomwpvh: kal yivetat yeyioTn Tapaxt) Tou
&épog pd TPV NuepDdV: Bid TapapuAdTTecfal xpn undt pAeBoTouelv
undt kabaipeiv und’ &AAcos TO odpa kivelv opodpd kivrioel. [ note also
that this entry, like many others in this parapegma, associates the
phase of a star with the weather several days before the occurrence of
the phase. The dates are listed in a schematic combination of the
Syromacedonian calendar and the Julian calendar, where
Syromacedonian months are straightforwardly equated with Roman
ones, both beginning on the same day, rather than with the true 16-
20 day lag.38 Unlike the Quintilius parapegma, Roman dates are
listed in the new manner, as, for example, February 26, rather than IV
Kal. Mar.

A.xvi] The Quintilius Parapegma3® appears appended to part of the
Geoponica in Vat. gr. 216 (fourteenth century). It begins with an
unattributed passage lifted from Aétius (the whole introduction to his
Tepl émonuacidv &otépwvy), followed by the heading &orépcov émtoAal
xal 8voeis kata KuwvtiAdiov. The parapegma shows similarities to that
of Aétius, with his medical prescription, quoted above, presented
almost word-for-word, although instead of forbidding phlebotomny for
only 3 days, Quintilius forbids it for 9. As in Aétius, the dates are
listed in a combination of the Syromacedonian and Roman

Calendars, but Quintilius has a better correspondence between the

38 Compare this with the Quintilius parapegma, below.
39 Edited in Boll, 1910b
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two calendars,%0 and it mostly uses the traditional Roman dating
system, although occasionally dates such as July 3 or September 7 do
creep in. The impossible IX Nones Oct. also occurs.

A.xvii) The Iudicia Parapegma?! appears, incomplete, appended to
one twelfth-century manuscript42 of Pseudo-Ptolemy’s ludicia, and
then turns up again, complete, in the P. Liechtenstein 1509 printing
of the Iudicia. It seems, as Burnett has argued, to be largely (or even
wholly) based on ancient parapegmata, quite probably sharing a
source or sources with the Aétius Parapegma (though lacking its
medical information). It may also derive some of its information from
Pliny, either directly or by way of astronomical Scholia. The text is
very corrupt, and information shared with Aétius is crudely
translated. For example, some active verbs in Greek have been
rendered passive. Where Aétius has unvi 16 auTéd (sc. ZemteuBic) &
apxToUpos EmTEAAer kal GAAotol 1) €6fis Nuépa <Tov aépa, the Iudicia
has Quarta decima die eiusdem [sc. mensis septembris) Arcturus - id est
Septemtrion - apparet cum Solis ortu. Mutatur aer in crastinum. This
parapegma is unique in that a few weather predictions specify the
duration of the weather phenomena in hours: Prima die mensis
septembris, Icarus custos plaustri apparet cum Solis ortu, et mutatur aer
in .vii. horis, hoc_fit inter diem et noctem. Or: Vicesima septa die (Aprilis)

40 See Boll, 1910b, p. 24 f.

41 pyblished with commentary in Burnett, 1993.

42 Burnett, following Krchnak, 1963, p. 176-7, dates it to before 1160, although
Lehmann, 1930 dates it to between the thirteenth and fifteenth centuries.
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Orion vespertinus ponet, et mutatur aer usque in 9 die<i> horas.43 And
lastly: Die 9 (Iunii) vespertinus apparet Delphinus et mutatur aer in 10
hora<m> diei. I note that, like Aétius, the dates are in the modified
Roman calendar.

A.xviii] The Florentinus Parapegma#*? is a short list in the
Geoponica which correlates the beginnings of the prominent winds
and seasons with dates in the Roman calendar, and the sun's
position in the zodiac (sometimes in degrees). It also dates the rising

and setting of the Pleiades to IV Ides January and IV Nones November,

respectively.

A.xix] The al-BiriinT Parapegma, called On the Days of the Greek
Calendar is an eleventh-century summary of Sinan ibn Thabit's tenth-
century work Kitab al-anwa“, a now-lost work on meteorology. It is a
compendium of the Greek parapegmata known to Sinan (Ptolemy,
Geminus and Johannes Lydus), with the addition of Arabic weather
traditions and other Greek sources such as Hippocrates. It includes
some dietary and medical advice for certain dates, the dates of
festivals among different peoples, and the risings of the Euphrates
and the Nile. There are also ritual prescriptions, such as the

admonition that on the 16th of Hazirdn one is best "to rise in the

43 Burnett does not explain the switch to Arabic numerals in the later part of his
edition of the calendar (beginning on the 19 April]. It may possibly reflect the
usage of the 1509 edition, versus the earlier incomplete MS version, although
Burnett does mention "oriental forms of Arabic numerals beginning on fol. 695"
in the MS.

44 Geoponica, 1.1; also published in Wachsmuth, 1897, p. 320-321.
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morning from sleep on the left side, and to fumigate with saffron
before speaking."45

It mentions but a few astronomical phenomena, and those only
in passing. This stems from Sinan's argument that the weather
phenomena are tied to particular dates rather than to stellar phases:

Regarding the cause of these anwa<46 scholars do not
agree among each other. Some derive them from the
rising and the setting of the fixed stars, among them
the Arabs. ... Others again from the days themselves,
maintaining that they are peculiarities of them, that
such is their nature, at least, on an average, and that
besides they are increased or diminished by other
causes.47

The exact relation between this calendar and other Arabic

astrometeorological calendars is still unclear.48

A.xx] The C. Marcianus 335 Parapegma is preserved in a fifteenth-
century Byzantine codex and published in the CCAG.49 It seems to
be quite a late text, and is unusual in discussing mostly storms at
sea. [ include it here for only the sake of completeness, because

Rehm lists it as a parapegma.

45 al-Biruni, Chronology, p. 258.39-40.

46 anwai¢ls the plural of the noun nauf, which is used in the singular throughout
this calendar to translate the Greek verb (1) tmonuaiver. I think anwa“lis belng
used here in the same general sense as ¢monuacia Is used in Ptolemy's
introduction and conclusion to the Phasels: l.e., to mean ‘weather changes'. 1
note that anwa“ cannot here mean “Influence of a lunar mansion”, since the
anwa“being effects of the heavens is explicitly ruled out by the 'other authors,’
who we are later told include Sinan. For further arguments on the issue of the
date vs. the phase, see al-Biruni, Chronology, p. 261.33 {.

47 gal-Biruni, Chronology, p. 231.15-25.

48 gee, for example, Dozy, 1961; Pellat, 1986.

49 Cumont, CCAG, 11.214.
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A.xxi) Bianchi published the fifteenth-century MS Par. gr. 2419
claiming it to be a MS of the Clodius Tuscus parapegma,3? but it is
sufficiently different, I think, to list it separately here. While a
comparison with the Clodius Tuscus parapegma does reveal a number
of similarities, particularly in the dating and wording of
meteorological predictions, the stellar phases are often quite different
from Clodius Tuscus. Entries are indexed to the reformed Julian
calendar.

50 Bianchi, 1914, p. 22-48.
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B: Astrological Parapegmata

B.i) The Therma Traiani Parapegma was found in Rome in a
house at the baths of Trajan. It disappeared sometime in the
nineteenth century. A copy of a sketch of the more-or-less complete
parapegma can be found in Degrassi's Inscriptiones Italige.5! It
consists of pictures of the gods presiding over the days of the week
inscribed horizontally across the top, with their corresponding holes
bored just beneath them. The days of the moon from I-XV run
vertically down the left side, and from XVI-XXX down the right. A hole
appears just above and to the right of the hole for XXX, but it does
not seerm to be for an unnumbered day XXXI, as has been
speculated.5?2 Erikkson argues that this hole was used to mark either
full or hollow months, but his argument is uncompelling.53 I think
comparison with other, similar parapegmata (see especially Dura-
Europus, Latium, Ostia, and Pompeii, below) reveals this mysterious
31st hole to be most likely the result of either accidental damage to
the inscription itself, or else an artifact of the original copyist.

In the middle of the calendar is a circle divided into twelve
sections, with each division bearing the picture and initial (Latin)

51 Degrassi, 1963, vol. XII1.2, p. 308-9. There is also & terracotta copy made from
the original in the Kunstgeschichtlichen Museum der Universitiit Wiirzburg,
although this copy has been "improved” by the restoration of Saturn and
Jupiter. It does not have the 31st hole between days XXVIIII and XXX. A plaster
cast of this copy can also be found in the Museo della Civiltd Romana. See
Manicoli, 1981.

52 See Rehm, ‘Parapegma’, RE, col. 1364; Erikkson, 1956.

53 Erikkson, 1956, p. 24-5.
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letter of successive zodiacal signs running counter-clockwise. There
are two holes drilled per sign, representing the beginning and middle
of each sign. A fragment of a bone peg was found in one of Gemini's
holes. This circle seems to have been used to keep track of the
movement of either the sun or the moon through the zodiac.
Erikkson speculates that the peg was lunar and was moved each day
for six days, and then it rested on the seventh day.3¢ But this would
still leave a deficit of one day every three lunar months, or about four
days a year. I suspect that such inaccuracies would have been
intolerable, and that either (a) some more complicated system of
movement was used, or (b) the motion of the peg, whether
representing solar or lunar phenomena, was dictated by observation
or by some external text. In any case, such reconstructions are
unprovable, and the other parapegmata do not shed any light on the

matter.

B.ii] The Dura-Europus Parapegma®° is a graffito found scratched
into a plastered wall in a Syrian house which served as a military
barracks during the Roman occupation. The inscription therefore
dates from between 165 and 257 A.D.5¢ Much of the inscription was
destroyed during excavation, but the remainder is now at Yale. This

parapegma is similar in many respects to that of the Thermae Traiani

54 Erikkson, 1956, p. 25.

55 A reproduction based on a partial tracing, a partial photograph, and a "careful
description” is published In Rostovtzeff, Bellinger et al., 1936, p. 42; also in
Snyder, 1936, p. 15.

56 For these dates, see Drower, Gray et al., 1996
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in that it has the gods of the hebdomadal days pictographically
represented across the top, possibly with holes drilled into the plaster
above them for a moveable peg. The word LUNA appears just above
the head of that goddess. The numbers from I to XXX are inscribed
vertically down the two sides of the calendar beneath the heading
LUNA, but do not seem to have had peg holes beside them. Just to
the left of the middle is a column reading NUNDINE, Vil, VII, VI, V,
i1, 111, PRI[DIE], again, without peg holes. As Snyder pointed out this
is interesting as it is the only example of a nundinal list found
outside of Italy. Snyder argues (I think plausibly] that this column
should be read as counting down (in the manner peculiar to the
Roman calendar) to the nundinal day, which may have had some
ceremonial or military significance for the local Roman population.57
I would, however, add a note of caution with regard to this
parapegma: the published drawing and description were both executed
after the parapegma itself had been badly damaged by rain. The
drawing was made largely from memory aided by a photograph.

B.iii) The Latium Parapegmas8 is a marble fragment 53.5 cm high,
33 cm wide, and 3 cm thick, comprising probably the right-hand 2/5
of the original. It has the names of the days of the week (with their
corresponding holes] written horizontally across the top, the
nundinal days (with holes) written vertically down the right-hand
side, and the remains of the numbers I- XXX (i.e., days of the lunar

57 see Snyder, 1936.
58 For a drawing and reconstruction, see Degrassi, 1963, vol. XIII.2, p. 300-1.
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month) with their peg holes arranged in a unique floral design in the
middle. The inscription LUNAR appears in the upper right corner, and
Degrassi has speculated that the calendar originally had [DIES]
LUNARJES]. The preserved fragment also includes the dates and
lengths for two seasons as follows: Aestas ex XI k. Mal. in X k. August.
Dies LXXXXIII, and Hiemps ex X k. Nov. in XIIll k. Febrar. Diels
LXX]XVIII. Based on the preserved fragment, we cannot be certain
whether or not this parapegma originally contained either a column
for the zodiacal signs, or even possibly for weather predictions.
Degrassi's speculation that there was another column of nundinal
days down the left side is based only on an assumption of symmetry,
and I think it unlikely. What purpose could a second column of

nundinge possibly have?

B.iv] The Veleia Inscription®® was found in 1762 In Veleia in
northern Italy. It is a group of marble fragments from the upper left
corner of a larger inscription, with two sraller bits from elsewhere in
the calendar found later. It has drawings of a few five- and six-
pointed stars and a crescent moon on the top part. The numbers II-
X[vir] and [XV]III-XX][I] are extant, written horizontally beneath the
pictures. These presumably represent lunar days. The number XV is
written twice; the second time it is circled (perhaps as a deletion
mark?). Below the row of numbers are more pictures, with at least a

small lunar crescent visible. I believe these may be parts of images for

58 CIL, vol. XI, no. 1194; Degrassi, 1963, vol. XII.2, p. 313.
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the hebdomadal days of the Moon and Mercury, as in the Dura-
Europus and Thermae Traiani parapegmata. No peg holes are
mentioned by the editors, although there are small holes, probably

just decorative indentations, apparent in centre of each star in

Degrassi's photograph.

B.v) Neapolitan Museum 407260 is a marble fragment of uncertain
origin measuring 41 cm high, 41 cm wide, and 2.5 cm thick. It
contains a partial list of dates (XVI-X[IX]) with the word DIES partially
preserved above them, and the days of the hebdomadal week
(MERCUJRI, IOVIS, VENERIS [...] below. The named days and the
numbers have corresponding peg holes drilled above them.

B.vi] The Ostia InscriptionS! is a partially preserved graffito found

in a third century private house. It reads:

LUNE [...
Voo v vi vl vill villl X X1 XIT X1 XTI XV XVI XVIEXVIT XVITT XX
XXT XXIT XXI XXTHT XXV XX VI XXVII XXV XXVIIT XXX [...
VI GAL
} I
VMINIVS
..JIVS

Lanciani sees a partial V at the end of the third line, after the XXX.
He does not mention holes near the numbers. The inscription seems

to be for the purpose of correlating lunar days with hebdomadal days.

60 Degrassi, 1963, vol. XIII.2, p. 307.
61 Lanciani, 1878; Degrassi, 1963 vol. XII.2, p. 312.
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B.vii)] The Pompeii CalendarS2? was found in 1927 written on a
shop's wall with a narrow stylus. It consists of the names of the
hebdomadal days of the week in Latin, the nundinal days, the dates
of a calendar month, and the lunar days I-XXX written in successive

vertical columns. There are no holes for pegs. It reads:

DIES NVNDINAE Xivin) vl NON I XV  XXvill

SAT POMPEIS xvi) v vl 1 X1 XXX
SOL NVCERIA Xvi) I v i  Xvil
LUN ATELLA xviy vl vl v Xvll
MAR NOLA XV av vi \'% Xvi
MERC CVMIS xv [mn v vl XX
IOV PVTIOLOS Xi PRI IV vir  XXI
VEN ROMA X1 K mr vl XXII
CAPVA X1 vill PRI vl XX
X vl  IDUS X XX1v
vl VI X XXV
14 XlII XXVI
vj X XxXvi
[j XV XXvil
[PRI]

In the drawing reproduced in Degrassi,3 there is damage to the wall
at the top of the inscription between columns 3 and 4, and in a small
part of column 7. Curiously, no obvious damage is indicated below
the V in column 4, but some dates are nonetheless not visible. They
may have been erased in antiquity, or else the reproduction is faulty.
The VIII in column 4, just below the K (for kalendae) is read as a
month name by both Della Corte and Degrassi: NOV by Della Corte,
and IAN by Degrassi. But I think neither of these suggestions is
really plausible. Degrassi sees the entries beneath this, the VII, VI, V,
as mistakes for IV, III, PRI, but I doubt this very much.

62 Drawing in Degrassi, 1963, vol. XIII.2, p. 305; originally published by Della Corte,
1927, p. 98.
63 Originally published in the CIL, vol. IV, no. 8863.
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Instead, I think it fair to assume, from its similarity to other
calendrical and astrological parapegmata, that this inscription was
meant as a kind of perpetual calendar, and that the dates are meant
to be used for any month, not just a particular month. Moreover, VI
follows the pattern throughout the rest of this particular calendar
nicely, where the dates begin counting down immediately after the
feast day, and the next entry is clearly VII, followed by VIand V. This
is an idealized month.

But even so, this calendar has a peculiarity not pointed out by
either Degrassi or Della Corte: it contains impossible dates. In no
month of the Roman calendar is there an ante diem XVIIII Kalendas,
nor an ante diem VIII or VII Nonas, nor an ante diem VIIII Idus. I can

offer no suggestion to account for this strange feature.

B.viii]) The Pausilypum Parapegma$! is a marble fragment
measuring 26 cm high and 59 cm long, which lists the names of the
days of the week, with their corresponding holes, and the nundinal

days below these. It reads:

o o o o |[..
SATVR SOLIS LVNAE MARTIS|...
o o of..

o
ROMAE CAPVAE CALATIAE BENEVIENTI ...
MaagB dates it to the first century B.C.65

64 Degrassi, 1963, vol. XIII.2, p. 304.
65 Maag, 1902, p. 265.
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B.ix]) The Trier Hebdomadal Parapegma®® is a clay fragment found
in Trier in 1930, consisting of the images of the first five hebdomadal
deities, from left to right beginning with Saturn, each above its own
peg-hole.

B.x] The Trier Parapegmatic Mould®’ is an unique find from a
pottery site in Germany. It is a mould meant to impress on wet clay
the image of a hebdomadal parapegma, with the personified images of
the four seasons below, and the thirty holes for the days of the moon
down the two sides (fifteen per side; not noted by Rehm)]. So faras I
know no impressions from this particular mould have been found. It
seems to indicate some scale of production for parapegmata, and

therefore a corresponding local demand.

B.xi] The Soulosse Hebdomadal ParapegmaS®8 is a fragmentary
limestone relief, 16 cm high by 27 cm long, showing images of four of
the hebdomadal deities, from left to right: Mars, Mercury, Jupiter,

and Venus. Under each is a peg-hole.

B.xii] The Arlon Hebdomadal Parapegma®® is a stone fragment of
unknown provenance measuring 20 cm by 19 cm, and 12 cm thick. It
seems to be the leftmost part of a bas-relief. On the left is an image
described by Espérandieu as a veiled goddess which he presumes to be

66 Dolger, 1950.

67 For a photograph, see Ddlger, 1950, pl. 5.
68 Espérandieu, 1807, vol. VII, no. 4857.

69 Espérandieu, 1907, vol. V, no. 4016.
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the moon, (although notably lacking her usual lunar crescent) and to
the right is an image of the Sun. The stone breaks off to the right of
the sun. There are peg holes beneath both of the images.
Espérandieu suggests that the relief depicts the hebdomadal deities,
but is meant to be read from right to left, and that it began with Mars
rather than the more usual Saturn. Duval notes that among the
representations of hebdomadal deities from Roman Gaul, this one
would be unique in both respects.’0 Given its state of preservation,?!
I do not think we can rule out the "veiled goddess" being Saturm, who
has a similar headdress in the Dura-Europus and Trier parapegmata,
as well as the Alésia disk.72 Indeed Saturn, lacking obvious
characteristics such as the Sun's rays, Luna's crescent, or Mars'
helmet, must be deduced by Délger as the first god in the Trier
fragment.7® The cowl typically worn by Saturn in Roman iconography
can be quite subtle.74 Moreover, the Moon is usually accompanied in
pictures with a lunar crescent sitting prominently either on her head
or on her shoulders,?5 a feature which is conspicuous by its absence
in this image. I think it safe to say, then, that the Arlon relief
probably begins with Saturn on the left, with the Sun to its right,
followed (in the lost part] by the Moon, etc. as would be expected.

70 Duval, 1953, p. 287.

71 see the photograph in Espérandieu, 1907, vol. V, no. 4016.

72 See also the photographs of the hebdomadal deities from Mainz in Délger, 1950.

73 Délger, 1950, p. 202.

74 see e.g., Espérandieu, 1933, p. 384.

75 Although In the earliest representation of the hebdomadal deities, the Pompetii
calendar medallions, she has an almost full moon behind her head, looking
rather more like a halo than a moon. See Long, 1992.
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B.xiii] The Rottweil Parapegma’® consists of a fragment showing
Jupiter and Venus with peg holes beneath each. There is an
incomplete series of holes beneath these, but it is unclear what
information they were used to keep track of. From comparison with
other parapegma, I do not think it unlikely that these were for
counting lunar days. Another fragment shows part of the image of

Capricorn.

76 See Goessler, 1928; Duval, 1953, p. 287.
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C: Astronomical parapegmata:

C.i) P. Rylands 589,77 a second-century B.C. papyrus from Egypt,

originally included what the text itself describes as a parapegma,

although most of it has been lost. The introduction to it says:
mapdan{nyua Tidv kaTt{& oleAfvnv vouunwidd[v <s elol

klatd [Tas njuépas TO[v] kaT' AlyuTt|Tious Scade]xauri{ve]v

TeTayuéval, oU éotiv 1) rleplioB(os EJtn uiv elk[o]ol mévTe,

ufives 8[¢ oluv éuPBlo]Awlolis Tpiaxdoiol évvéa. Nuéplai] St

ev[axi]ox[iAlial ékaTdv eik[o]or évTe. [o]nuailve]t 8¢ kal

ToUs kaT& ceAfvnv uijvas kal ToUTeov Tives fol TAnfpn(s]

k(al] Tives xoilA[or k]al T[oiofi] atTddv éuBdAiuol ka(l é]v Tiwt

w18l]cot BAi[o]s kal' ExaoTov uiv[a crnglos'rcl. 3(Tav]
1€ABel Ta eikoat Té(v]Te E[Tn] T&Aw Tl TH]v alThiv apxhv

fi€et kal TO[v alutdv TpdTr(o]v aA[A&E]eTal
Of the parapegma itself, only bits remain, including a table equating
Egyptian months with the sun's position in the zodiacal signs for one
year, the Egyptian dates of vouunviai for four months of one year and
nine months of another, and some mention of what may be religious
festivals.

It is interesting to note that this text seems to have been used
only to fix the motions of the sun and moon in terms of Egyptian
calendar dates in a 25-year cycle. It is unclear from the text if this
would have primarily had astrological or calendrical significance.
Another possibility is that the cycle was used to correlate
parapegmata (which we know were being indexed to zodiacal signs in

Greece by the late second-century B.C.)78 with the Egyptian calendar.

77 Turner and Neugebauer, 1949,
78 See my comments on the Geminus parapegma and Miletus I in chapter 4, below.



Lehoux, What Are the Extant Parapegmata?

The vouunviai dates may have been used to count lunar days, as in
the astrological parapegmata, above, or may have reflected a local or
cult calendar.

C.ii) Miletus I is a fragmentary inscriptional Greek parapegma
published by Diels and Rehm in 1904.7° There is an introduction on
a separate fragment, linked to the parapegma by Rehm80 based on
epigraphic similarity, which dates it to the year 110/109 B.C. The
parapegma itself has stellar phases listed, and holes for moveable
pegs around them. The phases are organized by the sun's position in
the zodiac.8! There is almost no weather information in the
preserved fragment. The only meteorological entry is: "Cygnus sets,
the season of the west wind (Zephyrus) accompanying.” I interpret
this as a seasonal marker rather than a strictly meteorological
prediction. Since it is the only such entry surviving in what appears
to be an otherwise strictly astronomical parapegma, I choose not to
class this parapegma as astrometeorological. It should serve,
however, to remind us just how artificial these modern classes are
when it comes to grouping and sorting such a diverse set of texts.

An excerpt from the sign of Aquarius can be seen in chapter 2,
fig. 1, above.

79 Diels and Rehm, 1904; Dessau, 1904.

80 Rehm, ‘Parapegma’, RE, col. 1299-1230. He had originally linked a different
introduction to it. See Diels and Rehm, 1904, p. 102.

81 On this, see chapter 4, below.
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Rehm's theory that Miletus I was meant to be used alongsicde
something like Miletus 1182 assumes that a strictly astronomical
parapegma would have been unthinkable. I do not agree. If we
assume that the people using the parapegmata know certain rules of
thumb, then the correlations of phases and weather do not need to be
explicitly stated in the calendar: to take a modern example, I do not
need to buy a special calendar that tells me to plant my annuals (in
Southern Ontario) on the weekend of the 24th of May. I only need to
know which weekend is the 24th and I trust my memory for the rest.

C.iii] The Antikythera Mechanism83 is a remarkable geared
astronomical computer pulled from a first-century B.C. shipwreck by
sponge divers. It seems to have been used to show the relative
motions of the sun and the moon according to the Metonic cycle and
the Egyptian calendar. It includes an astronomical parapegma. One
of the geared dials on the front of this unique

calendrical /astronomical instrument is divided into graduated
zodiacal signs. Part of Virgo, all of Libra, and the very beginning of
Scorpio are preserved. There are 30 graduated divisions in Libra,
which Price reasonably interprets as degrees. Above the first degree of
Libra the letter A is clearly marked. Price also thinks [but is not
certain) that he can see a B above Libra 11, a " above Libra 14,a A
above Libra 16, a E above Scorpio 1, and (most of the way around the

82 Rehm, ‘Parapegma’, RE, col. 1300.
83 published by Price, 1974; compare also the sixth-century A.D. device published by
Fleld and Wright, 1985.
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dial, an () above Virgo 18. Price proposes (I think correctly} that
these letters are keyed to the "parapegma inscription” just below the
dial. The largest preserved fragment of this inscription reads:

Zz ...

H OP|...

ol..

If...

(K ejveni[ng.

[A] The Hyaldes se]t in the e]v[e]ni[ng.

M  Taurus [belgins to rlis[e.

[N] Vega rises in the e[vlening.

[ The Pleilades ri[s]e in the morning.

O The Hyades rise in the morning.

T Gemini begins to ri[se.

P  Aquila rises in the even[ing.

2  Arcturus sets in the m[orning.

It appears that the Greek letters (in the left column of the inscription)
were meant to correspond to the letters inscribed over particular
degrees of the zodiac on the parapegma dial itself, and the stellar
phase corresponding to each letter on the dial could thus be read off
from the inscription.

Much of the inscription following the letters A through N has
now been unfortunately destroyed by efforts to study and preserve the
instrument, but notes taken by Rehm have allowed Price to
reconstruct it with some certainty. Price tentatively reconstructs the
remainder of the inscription by comparing it with Geminus, but this
is misguided, since even the preserved fragment cannot be made to fit
well with Geminus.84 By counting day-differences from the autumnal
equinox (A on the Antikythera dial} to the other letters [(if indeed they

are secure) and comparing this to the day-differences in other

84 gee Price's table 4, p. 46, and his comments on the problems with it on p. 49.
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parapegmata, I have found closer correspondence to stellar phases in
the following parapegmata {the equinox is italicized):

{a) Columella: Sept. 11, 24, Oct. 4, 8 (one day late}, 10,
13 (one day late}, and 28;

(b) Ptolemy, for the clima where the day is 14 hours
long: (no entry), Thoth 28, Phaophi 7 (one day early),
11, 12 (one day early), and 26 (two days early);

(c) Ptolemy, for the clima where the day is 14 1/2 hours
long: Thoth 17 (two days late), 28, Phaophi 8, 10
(one ;'lay early], (no entry), (no entry}, 27 (one day
early];

(d) Parisinus gr. 2419: Sept. 8, 19, 29, Oct. 3 (one day
late), 5 (one day late), 20 (one day late].

Since so many different possibilities are attested, and since most of
the letters on the dial are insecure, I think any reconstruction of the
entries for A through E, and (), would be doubtful. Moreover, there is
no guarantee that all of the letters on the dial represented purely
astronomical phenomena. They may have included important

seasonal markers such as winds (compare Miletus I, above].

C.iv) The Venusia Fasti®S is a fragmentary Latin calendar dating
from the first century B.C. It is complete from the Kalends of May
through to XII K. July. Apart from listing the nundinal letters and
the dies fasti, nefasti and comitales, it has four astronomical entries:

G86 NON[AE] {sc. maiae) FIASTUS). VERGILI(AE)
EXORI(VNTUR)

B XV (sc. K. Iuniae] C(OMITALIS). SOL IN GEMIN(IS]

B XII [sc. K. Iuline] C(OMITALIS]. SOL IN CANCRO

A VlI(sc. K. Iuliae) C(OMITALIS). SOLSTITIVM
CONFECT(VM)

85 Degrassi, 1963, vol. XIIL.2, p. 55-62.
86 The leftmost column is for the nundinal letters, A through G.
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Unlike the Menologia Rustica,87 which I do not include as
parapegmata, the Venusia Fasti contains the date of a stellar phase,
and the dates of the sun's entry into the signs of Gemini and Cancer
are given precisely. In the Menologia, the sun's position in the zodiac
is listed only roughly, such that each sign is equated with a
particular month.

C.v] The Geoponica Phase List,38 attributed to Quintilius, simply
lists the rising and setting dates of certain prominent fixed stars and
constellations (Arcturus, the Pleiades, Orion, etc.), but does include a
mention of the Etesian winds. Dates are given in the modified
Roman calendar. Most of it seems to have been excerpted from the
Quintilius parapegma, although there is one entry missing from
Quintilius: T 1y’ ToU 'lovAiou, TpokUcov éddos émTéAAeL which occurs in
the Geoponica phase list at a point corresponding with a corruption
in Quintilius.8® Dates in this phase list can be displaced by one or
more days from those in Quintilius, although sometimes they do not

differ.

87 See Degrassi, 1963, vol. XIII.2, p. 286 {.; Broughton, 1936.

88 Gegponica, 1.9.
89 see from IV Nones July to IX Kal. August in Boll, 1910b, p. 7.



Lehoux, What Are the Extant Parapegmata? -61-

D) Other Parapegmata

D.i) The oldest known parapegma, the Ceramicus Parapegma,®° is
represented by only a small fragment found in the Ceramicus district
of Athens, dated by Briickner to the fifth century B.C. It simply has
the ordinal numbers 'fifth’ through ‘ninth’ inscribed in Greek beside
holes into which pegs could be inserted:®!

o TEUTTTN O
o ExTm o
o ERBduN
o] 6y8én
o evléltini

(V]

Rehm's theory that this parapegma was meant to correlate civil lunar
dates inscribed on the pegs, with zodiacal dates (i.e., 'fifth [day of
Virgo...]'] inscribed on the stone itself, is unlikely.92 It appears much
more likely that a single peg was moved from hole to hole, rather than
the entire set of holes being occupied by a set of labeled pegs.

Since this fragment is so small, we cannot rule out the
possibility that the Ceramicus Parapegma was solely calendrical, or

even that it served some other function, completely different from any

known later parapegma.

80 published by Briickner, 1831, p. 23-4, with photograph.

81 The column of holes after the numbers is difficult to make out in the photograph
published by Briickner, but shows up clearly in the drawing published in IG 22
2782,

92 Rehm, ‘Parapegma’, RE, col. 1301; see my arguments against multiple pegs in
chapter 2, above.
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D.ii) Tae Guidizzolo Fasti® is a fragmentary stone parapegma
measuring 16.5 cm by 16 cm by 4 cm thick, dating from sometime
after 8 B.C. It is a unique parapegma insofar as it seems to be strictly
calendrical, with only dates and feasts listed. Holes are drilled beside
each entry, and the preserved fragment is as follows:

[o] X111 o XIV] o [UJI ID/V]S I[VLIAS

lo] X1I o XIII APOLLI[NARIA

o] X1 o XiI o X K AVG[VSTIS

[o X] o XII NEPTVN[ALIA

o VI o XI o IDIBVS AV[GVSTIS

o VI o X DIANA(E)

o VI o VI o X K SEPTEM[BRES

oV o VII VOLKANALIA

o I s VI > III IDVS DECEM[BRES

s LI o VI SEPTIMONTIVIM

5> PR[IDIE] > V o XVI K IANVAR(IAS)
o I SATVRNALIA
o HI o XV KIA|INJVA[RIAS
o PRID(IE) EPON(AJE

The first two columns may well represent November and December, as
Degrassi supposed, assuming the fasti were written at the end of the
calendar section. It seems clear that this parapegma was meant to
keep track of the calendar year and its various fasti, such that a peg
would have been moved for each day of the calendar month. A
separate peg seems to have been used from time to time to mark the
particular fasti, but this kind of intermittent column [i.e., lacking
holes for the dies nefasti between the fasti) is unique, and [ am not
sure what to make of it. There may have been a single hole marked
DIES NEFASTVS, so that a feast-marking peg was either there or in

one of the fixed (or moveable?) fasti on any given day. It is also

93 Degrassi, 1963, vol. XIII.2, p. 234-5.
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possible (though less likely) that the peg was moved from the calendar
section over to the feast section for the feast days only, and then

moved back to mark normal days.

D.iii) The Coligny Calendar® is a long inscription (1.48 m by 90 cm
high) on bronze of five years of a lunar calendar, written in the Latin
script, but believed to be written in an ancient Celtic tongue. The
days of the month are each accompanied by a peg hole, and they are
written vertically, beginning with the name of the month, followed by
the numbers [-XV, then the word ATENOVX and then the numbers I-
XIII or I-XV, depending on the month. There are 7 months of 30 days
and five of 29 (for a total of 355), although it has been argued that
one of the 30-day months, Equos, occasionally had 28 days to keep
the year to an average of 354 days. Over the course of the five years,
there are two intercalary months, each of 30 days. The symbols (I, },
+, {1 letters (M, D, N) and words beside the dates are still largely
unexplained.®S A sample from the calendar® should give the flavour:

94 First published in Comptes rendus des séances de lannée de lacademie des
inscriptions et belles-lettres (1897), p. 703; Pl. I-VI; and (1898) p. 299 {.; See also
Ricci, 1898; Ricci, 1800. The most complete and sober publication is in Duval
and Pinault, 1986, including excellent photographs and commentary. See also
McCluskey, 1998. More speculative reconstructions, such as those of Hitz, 1991
and Olmstead, 1992, have been attempted, but these are best approached with
caution. More recently, Gaspani and Cernuti, 1897, have tried to put the
Coligny calendar into a broader astronomical context, but again, much of their
treatment s speculative.

85 Not to say that attempts have not been made: For a summation of the issues, see
Ginzel, 1914, v. I, p. 80 {.; Kubitschek, 1928; and especially Duval and Pingult,
1986, p. 421 f. Generally D and N are thought to refer to day and night
respectively, but I do not see what this could mean In the context of the
calendar.

86 Ricci, 1898, pl. I.7.
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Equos and Samon are the names of the months, the column here
usually labeled D is sometimes elsewhere labeled N. Twenty-nine-day
months end with the word DIVERTOMYV, as above MSAMON here. All
month names are preceded by the letter M as are EQVOS and SAMON

here.

(sometimes MATV) seem (based on Celtic cognates] to mean ‘ungood’
(*ANMATV-) and ‘'good’' (*MATV-, cognate with the Irish maith?]

oXImM D vos
o XV D VoS
MEQVQOSANM
ol D

ol PRINI LACIVOS
ol M D SIMIIVOS
ol D VoS
oV D AMB
oVl M D SIMIVISO
o VI D ELEMBI

o Vil D ELEMBI

o vir D ELEMBI
o X D

[o] X1 D AMB
o Xl D

[o] XIO D SEMIVIS
(o} X1 D SEMIVIS
[o] XV D SEMICANO
ATENOUX

ol M D SEMIVIS
oll M D SEMIVIS
om D AMBSIMIV
o I D

oV D AMB
o VI i+l D SIMISO

The abbreviations beside the month names, ANM and MAT

o XiI 111 DIVODOBCANT

DIVERTOMV
MSAMQONMAT
ol [coeernee |MANIVOS
oll ] PR ]
olm +il ... ] Ivos
o o [..] Dl...... JvMIvo
oV AMB
oVl MD
o VI PRINILOVD N
o vVl D DVM
o viir D
o X M D
o Xl D
o Xl M D
o XOr+il D
o X'+l D
o XVIil+ D

TENOUX
ol D DVMAN
o I |I}M D TRINVXSAMO
o I D AMB
om {It D
oV I+l D AMB
o VI II}MD

respectively. M beside the dates may be an abbreviation for MATV. All

29-day months are ANM and all 30-day months are MAT except the
month of EQVOS which seems to have fluctuated between 30 days (in
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years I, Il and V) and 28 days (in years II and [V).97 MacNeill argued
that IVOS referred to a feast of some kind, but Duval and Pinault
believe it to be uncertain. Parisot's theory that it refers to possible
solar eclipses is implausible, as is his idea that DIVERTOMV is an
extra day occasionally inserted to correct for the lateness of the
significant phase of the moon.®8 If DIVERTOMV were a day occurring
after the 29th, then it should have a peg hole beside it, which it never
does.

The calendar represents the oldest known document in a Celtic
tongue, possibly dating from the second century A.D.?® and as such
is of great importance, but its highly abbreviated character and lack
of parallels (apart from the tiny fragments of the Villards d'Héria
calendar)!90, make it difficult to interpret.

D.iv] The Ariminum Nundinal Parapegma!©! is a puzzling
fragment bearing an inscription apparently pertaining to a nundinal
list, with peg holes preserved beside the inscription.

D.v) The Suessula Nundinal List!92 is a small stone inscription,

lacking peg-holes, with a partial list of nundinal days written

97 See MacNelll, 1928, p. 27-30; Duval and Pinault, 1986, p. 411-415.

88 gee Parisot, 1985.

89 According to Duval and Pinault, 1986; MacNeill, 1928 dates it to the late first
century B.C. or early first century A.D.

100 pyblished in Duval and Pinault, 1986, p. 251, f. The Villards d'Héria calendar
seems not to be a parapegma, as near as can be determined from the few
remaining fragments. It does seem to be written in the same language, and to
use some of the same abbreviations as the Coligny calendar, however.

101 Degrassi, 1963, vol. XIII.2, p. 306.

102 gee Degrassi, 1963, vol. XIII.2, p. 303.
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vertically: [TIIANESI[BVS] CAMPAN([IS] ATELLANI[S] SVESSELA|NIS]
NOLANIS CVMANI(S] CALINI[S].

D.vi) The Allifee Nundinal Lists!93 consist of two fragments each
listing eight different nundinal days vertically, with no peg-holes
preserved. A third fragment was lost sometime after 1750. Unlike
Degrassi, I see them as essentially three different lists. They read

(fr. 1) {fr. 2)

M ALTINATI[BUS] [BIJEN[EVENTANTIS]
INTERAMNA[TIBUS] NUCERI([NIS]
TELESINIS [LIUCERINIS APVLIS
SAEPINATIBVS [SIVESSANIS
PVTEOLANIS [CA]LENIS
ATELLANIS [SVES|VLANIS
CUMANIS [SINJVESANIS
NOLANIS [CALAITINIS

The third fragment had only ALLIFANIS, CEREATIS.

103 published in Degrassi, 1963, vol. XIII.2, p. 302.
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E] Reports of Parapegmata

E.i] Cicero, in a letter to Atticus!%4 announcing that tomorrow will
be the beginning of his year in office in Laodicea, says (following all
modern editions): Ex ea die, si me amas, map&tmyua éviauciov
commoveto. The next day he sends another letter195 saying Ex hoc die
clavum anni movebis. A number of problems have arisen in the
interpretation of these passages, which have not been completely
resolved.

The Loeb edition, translated by Winstedt,!96 follows Tyrell and
Purser's 1890 edition which offers the following commentary:

mapatmmyua) The very same meaning is conveyed by
clavum anni movebis in the next letter. The phrase is
said by the old commentators to take its rise 'from an
old custom which came from Etruria to Rome, whereby
the Pontifex Maximus, on the Ides of September, stuck a
nail into the right wall of the temple of Jupiter Optimus
Maximus, to keep count of the years." Commouveto, like
movebis, in the next letter, is used as a Latin equivalent
for xivelv in the sense of 'to take in hand,’ e.g. éxivouv
Bupaov ¢ Pakxevuata, Eur. Bacch. 724.107

A few years after this was written, the Miletus and Puteoli
parapegmata were discovered, offering an alternative interpretation
noted by Constans and Bayet in the Budé edition. In a note on the

phrase map&ammyua éviavoiov commoveto, they say

104 Cjcero, Ad Att., V.14.

105 Cicero, Ad Att., V.15.

106 winstedt, 1928, vol. I, p. 373, n. 1.

107 Tyrell and Purser, 1890, vol. I, p. 52, n.
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C'est-a-dire: compte de ce jour mon année de charge. 1l
s'agit d'un calendrier & fiches mobiles. On a trouvé
récemment 4 Pouzzoles [Puteoli] un fragment de
calendrier latin de ce genre.108

But they refer to the older interpretation in their note on Cicero's

next letter, commenting on clavum anni movebis:

Clauom (sic) anni mouebis: littéralement 'tu déplaceras
<sur ton calendrier mobile> la fiche marquant l'année’.
Cf. Att., V, 14, I: mapdmmyua éviavciov commoueto.—Mais
'expression semble étre une métaphore assez usée,
remontant a l'ancien rite de la 'plantation (annuelle) du
clou', par le preetor maximus ou un dictateur, dans le
mur du temple de Jupiter au Capitole.109

Shackleton-Bailey, in his edition of the Letters to Atticus follows
Constans by mentioning the Puteoli calendar as an example of the
kind of time-keeping device referred to by Cicero, but he does not
repeat the nail-in-the-temple-wall story.!10

While I think that Constans and Bayet's double entendre is not
impossible, [ would argue that Cicero primarily has in mind a
calendrical parapegma in both passages: in the first, because he says
so explicitly, and in the second, because he refers to 'moving’ the nail,
a practice nowhere attributed to the Pontifex Maximus, who was
supposed to have added a new nail for each year.!1! [ note in this
context that a clavus does not correspond directly to our word 'nail’,

but can refer also to a metal, wooden or bone peg, such as was used

in the parapegmata.

108 constans and Bayet, 1969, vol. III, p. 242, n. 2.

109 constans and Bayet, 1968, vol. IV, p. 246, n.

110 shackleton-Bailey, 1968, vol. III, p. 215, n.

111 The veracity of this anclent story does not concern me here. All that matters (s
what Cicero may or may not have believed. For an ancient account of driving the
nail into the temple, see e.g., Livy, VILiii.4 f. Specifically note that Cincius
reports having seen clavos (plural) marking the number of years.
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Looking at the Latin parapegmata published by Degrassi in
1963, we can, I think, be fairly certain that Cicero was referring not to
the kind of parapegma found at Puteoli, as Constans and Shackleton-
Bailey supposed, but to one more like the Guidizzolo Fasti. Unlike
the astrometeorological fragment from Puteoli, the Guidizzolo Fasti
seems to be strictly calendrical, with the peg moved daily to keep
track solely of calendar dates.

It is worth pointing out that the text of Cicero is corrupt at just
this point, insofar as none of the MSS reads map&dmmyua in this
passage. Instead we find mapdyyehua, TTAFTEFMA, or TTATTETMA,
obviously none of which are acceptable.!12 Curiously, Tunstall's
emendation of this to map&dmmyua, made in 1741, was based on no
knowledge of inscriptional parapegmata, which were only discovered
in the early part of this century.!13 This fact led to the odd
interpretations found in the nineteenth and early twentieth-century
editions, as noted above. The discovery of the Puteoli fragment
seemed to vindicate what was a good bit of divinatio on Tunstall's
part.

In any case I think it safe to conclude that Tunstall's
emendation is essentially correct, though for reasons Tunstall could
not have foreseen, and that Cicero is referring in these passages to a

calendrical parapegma similar to the Guidizzolo Fasti.

112 gee Emnestl, 1810, vol. V, p. 566, n. 93.
113 To be sure some had been found earller, but they were not yet known to be

parapegmata.
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E.ii{] Petronius in the Satyricon!14 has Encolpius mention seeing
something that sounds very like an astrological parapegma in the
house of Trimalchion:

sub eo titulo et lucerna bilychnis de camera pendebat, et
duse tabulze in utroque poste defixse, quarum altera, si
bene memini, hoc habebat inscripturm: "Ill. et pridie
Kalendas Ianuarias C. noster foras cenat,” altera lunse

cursum stellarumque septem imagines pictas; et qui dies
boni quique incommodi essent, distinguente bulla
notabantur.

Under this inscription there hung from the ceiling a
double lamp, and there were two boards fixed to the two
posts, of which the one, if I remember correctly, had
this inscribed: 'IIl. and pr. K. Jan., our C. dines
outdoors.' The other (had inscribed) the course of the
moon, and painted pictures of the seven stars, and
which days were good and which bad were marked by a
peg that distinguished them.

The seven stars surely refer to the deities of the hebdomadal week!15
(and if so, this is an early reference to them). Distinguente bulla is in
the singular, and so cannot mean "distinctive knobs,"” as Heseltine
believes.!16 The 'course of the moon' may well have been simply the
numbers [-XXX as in so many Roman parapegmata, and these would
seem to have been marked by a separate peg from the weekdays.
Rehm agrees that the calendar marked the hebdomadal days and
lunar days, but thinks there were many bullee which he argues would
probably have been of different colours, or painted with letters to
mark the two kinds of day.117 Délger thinks that a white peg was

114 petronius Arbiter, Sat., 30.

115 Heseltine's note that the "seven stars" refers to the "sun, earth (], and planets
Mercury, Venus, Mars, Saturn, (and} Jupiter” is absurd. See Petronius Arbiter,
Sat., p. 53, n. 1.

116 see Petronius Arbiter, Sat., p. 53.

117 Rehm, ‘Parapegma’, RE, col. 1363.
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used to mark lucky days and a black one to mark unlucky days.118
But I am unconvinced: if particular hebdomadal days were seen in
themselves as lucky or unlucky, I see no reason why coloured or
marked pegs must have been used. That is, the days (good and bad in
themselves) were simply marked with a peg. The peg need not have
specified the qualities.

E.iii) Diodorus Siculus!!® paraphrases Hecatzeus of Abdera's third-
century B.C. report of an astrometeorological parapegma in the tomb
of Ramses II. According to the story told to Hecataeus, the calendar,
made of gold, was plundered by Cambyses in the sixth century B.C. It
is reported to have had entries for 365 days, listing the stellar risings
and settings and the changes in the weather for each day "according
to the Egyptian astrologers."

If Hecatzeus' source is correct, then this would be by far the
oldest astrometeorological text. But of course the more-than-third-
hand story, told to one Greek by another, who heard it from some
unnamed person [perhaps a local "guide,” as untrustworthy then as

now) carries no conviction on its own.

E.iv] Proclus mentions the making of parapegmata in his

commentary on Plato’s Republic.120 In a discussion of how

118 Daglger, 1850, p. 205. He bases this on Macrobius’ comment that the Kalends,
Nones and Ides were "black” (atros] days. See Macrobius, Sat. 1.16.21.

119 Djodorus Siculus, 1.49.5.

120 proclus, InR., 11.234.
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astronomers model irregular stellar phenomena using a combination

of several regular mathematical operations, he says;

So also those who make parapegmata imitate, with the
usual arithmetic, nature, which created those things
before arithmetic and contemplation.
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F) Related Texts and Instruments

F.i) The Babylonian omen series Enuma Anu Enlil includes some
weather predictions from fixed stars. These are not ordered or dated,
and the exact relation is left unclear: "Entenabarpum (is) for early
wind,” where the relation ("(is} for") is simply expressed with the
preposition ana. For a more detailed discussion of this text, see

chapter 7.

F.ii] The Babylonian astronomical compendium MUL.APIN associates
the annual motion of the sun with seasonal weather changes, as well
as giving schematic lunar calendar dates for stellar phases, and a list

of stellar phase date differences. For more on this, see chapter 7.

F.iii) The Saft el-Henna Naos!2! is the only extant Egyptian
example of an astrometeorological text. It dates from the early fourth
century B.C. For a detailed description of it, see the chapter Egyptian
Astrometeorology, below. Its relation to the Greek and Latin material

is unknown.

F.iv] The letter from Diocles of Carystus (fourth or third century
B.C.} to King Antigonus of Macedonia ends with a list of the
beginnings and ends of the seasons!22 relative to the solstices,

121 Leftz, 1995.
122 Diocles of Carystus, , p. 77-8.
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equinoxes, and the phases of certain stars.123 Diocles correlates
these with the prominent illnesses for each season. He also tells us
how long each season is, in days. He does not correlate the seasons

with any calendrical dates.

F.v] The Hippocratic treatise Peri Hebdomadon!24 contains a short
chapter which lists the divisions of the seasons according to the

solstices, equinoxes, and the phases of certain prominent fixed stars.
For each season it lists the maladies which are common at that time

of year.

F.vi] The Hippocratic work On Regimen!25 also divides the seasons
in the same way, and tells the reader what food and activity are
proper to each season. It mentions a few pieces of information
similar to that in the parapegmata, such as winds and the return of
the swallows, but these are attached to seasons generelly, rather than

to specific dates or phases.

F.vii] The Eudoxus Papyrus (P. Par. 1) was published by Friedrich
Blass in 1887.126 [t is a Greek text dating from probably the second
century B.C.127 and at least partly derived from P. Hibeh, though
much garbled. Apart from the acrostic, which reads Euddgou Téxvn,

123 gee Rehm, 1941, p. 37 {. for a discussion of the Greek seasonal divisions.

124 Hippocrates, vol. VI, p. 616-673.

125 Hippocrates, vol. VI, p. 594 f.

126 Reprinted by Zeitschrift Fiir Papyrologie und Epigraphik in 1997. See Blass,
1997.

127 Blass, 1997, p. 79, Grenfell and Hunt, 1906, p. 143.
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the text has little obvious connection to what we know of Eudoxus’
astronomy.!28 The only content pertaining in any way to a
parapegma is a list of the number of days intervening between certain
stellar phases, similar to the one found in Varro.!2® For example:
"From the [setting of) the Pleiades to the setting of Orion, 22 days;
from (the setting of] Orion to the setting of Sirius, 2 days; from (the
setting of) Sirius to the solstice, 24 days..."130 This is followed by a
list of season-lengths according to Eudoxus, Democritus, Euctemon,
and Callippus. No calendar dates are given other than the report that
"according to Eudoxus and Democritus, the winter solstice (happens)
on either the 19th or 20th of Athyr."13! There is nothing in the way
of weather.

Since no known parapegmata contain an explicit list of day-
differences, and since this text contains only one entry resembling
any parapegma, it seems unfounded to suppose that this text
represents a kind of parapegma, as Rehm, Neugebauer and others

have done.132

128 gee Neugebauer, HAMA, p. 687 f.

129 varro, RR, 1.28; There is some similarity, too with Columella, RR IX.14, where he
says that there are forty-eight days of spring, which he defines as the time
between the equinox "which occurs on about [circa) the VIII K. April, in the
eighth degree of Arles” and the rising of the Plelades. He also mentions that
there are roughly (fere] thirty days from the (summer) solstice to the rising of
Sirius, and roughly fifty from Sirius to the rising of Arcturus. But the ambiguity
and incompleteness of his numbers precludes this from being an &otpcov
SiachiuaTta as Rehm claims (Rehm, ‘Parapegma’, RE, col. 1309).

130 Blass, 1997, col. XXII.

131 Blass, 1997, col. XXII.

132 Rehm, ‘Parapegma’, RE; Neugebauer, HAMA, p. 686 f.
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F.viii) Varro,!33 in his first-century B.C. work On Agriculture, gives a
short description of the seasons in terms of the number of days
intervening between certain stellar phases and the solstices and
equinoxes. In its entirety, it reads as follows:

suptilius descriptus temporibus observanda quaedam sunt,
eaque in partes VI dividuntur: primum a _favonio ad
gequinoctium vernum dies XLV, hinc ad vergiliarum
exortum dies XLIV, ab hoc ad solstitium dies XLIIX, inde
ad caniculee signum dies XXVII, dein ad sequinoctium
autumnale dies LXVII, exin ad vergiliarum occasum dies
XXX, ab hoc ad brumam dies LVII, inde ad_favonium
dies XLV.

In more accurate divisions of the seasons there are
some things to be noted, and (the seasons]) are reckoned
in eight parts: the first from the west wind to the vernal
equinox, 45 days; from there to the rising of the
Pleiades, 44 days; from this to the solstice, 48 days;
then to the rising of Sirius, 27 days; next to the
autumnal equinox, 67 days; from that to the setting of
the Pleiades, 32 days; from this to the winter solstice,
57 days; then to the west wind, 45 days.

While I think this sort of text, like the Eudoxus papyrus, is clearly
related to the parapegmata, I do not think it is sufficiently similar to

warrant inclusion as actually being one.

F.ix] The citation from Hyginus' De apibus in Columellal34 is a
description of the seasons relative to the solstices, equinoxes, and the
phases of the fixed stars, with some discussion of the behaviour of

bees at each season.

133 varro, RR, 1.28.
134 Columella, RR, IX.14.
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F.x] The Ara Pacis Sundial!35 in Rome used an Egyptian obelisk as
a huge gnomon to indicate the sun's position in the zodiac. The
inscriptions are in Greek. Pliny reports that it was designed by a
certain Nov(ilus Facundus and erected under the patronage of
Augustus.!36 In the preserved part, the beginning of summer and the
end of the Etesian winds were indicated by the length of the noon
shadow.

F.xi] Other ancient Sundials indicated zodiacal months,!37
calendrical months,138 solstices and equinoxes,!3® and the phases of
fixed stars.140 QOccasionally the winds are inscribed around sundials
as directional indicators,!4! but none other than that in the Ara

Pacis seem to have been used to actually predict a wind.

F.xii] In Galen's Commentary on Epidemics I,'42 there is a
discussion of the divisions of the seasons, marked by the solstices,
equinoxes and stellar phases, in the context of Galen's discussion of
seasonal weather patterns. Insofar as the he is talking about longer

term weather patterns, rather than the weather on particular days,

135 pyblished by Buchner, 1982.

136 pliny, NH, XXXVI.72 f.

137 Gibbs, 1976, # 1068G, 4007, 4010, 7002G.

138 ¢.g., Gibbs, 1976, # 1068G, 5021.

139 Gibbs, 1976, # 1072G, 1074, 1075, 3047, 3050G, 3058G, 3060G, 4001G, 4007,
4008G, 4009, 4010, 5021.

140 Gibhs, 1976, # 1001 (EWIA ETIITEAAE!, 1073 (xicov éxpawis), 7001G (TrAeiddeov
Buoig xeiucovos apxas: TrAelas éxpavrs [Bé]pous apxri: kUcov ixpavris).

141 Gibbs, 1976, # 4002G, 4008G, 4009, 4010, 5001.

142 Galen, vol. XVII.1, p. 1-83.
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Galen's work is much more general than the astrometeorological

parapegmata.

F.xiii] The Astronomical Ephemerides!43 seem to have performed
some of the functions of the astrological and astronomical
parapegmata. Specifically, the Ephemeris of 140,144 complete for
most of August, correlates dates in the Roman calendar with
Alexandrian calendar dates, days of the week (Saturdays are marked,
the rest presumably interpolated}, and the dates of planetary entries
into zodiacal signs.

The Ephemeris of 467145 correlates days of the week (every
seventh day, probably Saturday, is marked with a number), Roman
dates, Alexandrian dates, lunar days, the moon's zodiacal sign,
longitude, the time of the moon's entry into each sign, the sun's
longitude, the daily positions of the other planets, as well as a
column which informs us whether the particular day is good, bad, or
indifferent. Two later epehmerides, P. Vind. G. 29370b and 29370
(from 471 and 489, respectively] also include days of the week.146

A description of the making of ephemerides in some MSS of
Theon's commentary on Ptolemy’'s Handy Tables shows that the
ephemerides could sometimes have also included fixed-star

astrometeorological predictions like the parapegmata, as well as lunar

143 For a general description of ephemerides, see Jones, 1999a, p. 40-42.
144 Jones, 1994.

145 Curtis and Robbins, 1935.

146 gee Jones, 1999a, p. 41.
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and hebdomadal information. The whole of the description reads as
follows:

On the Making of an Ephemeris:

At the top and bottomn, we leave a larger space so
that the top can have the headings of the columns, and
the bottom the time of new and full moons for each
month; in between these, fifteen rows, making the
bottom one larger, such that the (rest) will have two
lines each, and the (bottom one) three, since the Roman
month often has 31 days. For February, it is necessary
to mark only 14.

We make the columns thus: before all of them, a
wider one for showing the weather changes of the fixed
stars (Tas émonuaocias TV &mwAavav), and the third or
fourth from there narrower ones, to hold the months:
the first for counting down the Roman month, the
second for the Alexandrian month, the third, if one
wishes, for the calendar of his own land, and the
fourth, for that according to the moon. After these
columns, we draw three wider and the fourth narrower,
and the heading "First Lunar Motion" is written over
them all. In particular, the first (column] is the
zodiacal signs, the second the degrees and minutes, the
third the times of sign entry, and the fourth the winds.
From here there are six!47 columns (the sun and five
planets]. After this we make a narrow column for
holding the Roman month, or whatever one wishes, in
order, and after all of these, a wider (column] to hold
the general predictions (t&s kaBoAik&s katapx&s) which
must be made, thus writing the configurations of the
moon, and the stars, and from these, then, the general
predictions.148

We see here that an ephemeris could contain both stellar
astrometeorology and the days of the moon (é urjv kat& ceArvrv].
Unfortunately, I know of no extant ephemeris which does so. If they
were made, and I think this description good enough reason to

suppose they were, then some ephemerides, at least, combined the

147 The MSS all say "seven,” but I have only ever seen six in an ephemeris, and only
six are described here.
148 pyblished in Curtis and Robbins, 1935, p. 83.
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functions of both the astrometeorological and astrological
parapegmata in one document. They thus can be seen as bringing
together two distinct parapegmatic traditions, as well as
incorporating catarchic astrological information and predictions.

F.xiv] The Alésia Disk!4® is a flat bronze disk, 11 cm in diameter
found by Espérandieu in 1933. It is not a parapegma, but seems to be
a related type of instrument for keeping track of the hebdomadal days.
There is a single hole punched through the centre. It shows tne
images of the hebdomadal deities around the face of the disk, with
the tops of their heads pointing outwards. A curious feature is
described by Espérandieu as follows: "Les bustes sont limités par un
cercle et bourdée extérieurement de triangles, alternativement vides et
couverts de traits, d'ou se détachent quatre ou cinq petites lignes
dont il est malaisé de comprendre la destination."!50 As can be seen
from his too-crude drawing, there are four or five lines between each
deity (a total of 36}, but his description seems to indicate four or five
more for each one of these. The 36 lines may be meant to represent
sections of the zodiacal circle, but even so, they are probably only
decorative. The disk was probably used, as Espérandieu thought, by
simply rotating it 1/7 of a turn counterclockwise each day, so that
the deity shown at the top was the one presiding over that particular
day. Espérandieu also mentions a similar disk in the British

149 Espérandieu, 1933.
150 Espérandieu, 1933, p. 384.
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Museum, but he fails to give any details about it. Neither Rehm nor
myself have been able to locate this disk.!5!

F.xv] The Dijon Disk!52 is a bronze disk with the names of the
hebdomadal deities inscribed in a circle around it. It was probably
used in a similar way to the Alésia disk.

F.xvi] A Byzantine Season List, of unknown date, is found in a
sixteenth-century codex (C. Berol. 170) and published in the
CCAG.153 [t lists the time differences (in days) between various
stellar phases, the solstices, equinoxes, and the coming of the west
wind (Zepupos). It also gives absolute values for the lengths of the
seasons: summer, 94 days; autumn, 90 days; winter, 91 days; and

spring, 90 days, for a total of 365.

151 see Espérandieu, 1933; Rehm, ‘Parapegma’, RE, col. 1366.
152 cy1, vol. X, no. 2869.
153 Cumont, CCAG, VII.162-3.
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G) Dubia

G.i) The Egyptian Calendar of Lucky and Unlucky Days has been
claimed by Leitz to be astrometeorological,!54 but I disagree. For my
argument, see the chapter on Egyptian Astrometeorology, below.

G.ii] The "Euctemon Parapegma"5S is a modern reconstruction by
Rehm of the presumed fourth century B.C. calendar from which later
parapegmatists are supposed to have excerpted their Euctemon
citations. Such reconstructions can be useful, insofar as they allow
us to isolate and compare particular groups of observations and
predictions, as van der Waerden has done.15¢ But we cannot be sure
that the text from which the citations were taken looked anything
like the reconstruction, nor {(and this is a very important point] that
it was written in the same calendar, as Rehm and van der Waerden
believe.!57 Moreover, if we are to include the "Euctemon Parapegma”
as genuine, then we should, to be methodologically consistent, do the
same with Democritus, Meton, Callaneus the Indian, etc.

Rehm's attribution to Euctemon of a list of the date-differences
between various stellar phases (specifically, the very one found in C.
Vind. Gr. philos. 108, fol. 282v-283r.)158 supposes (a) that the C. Vind.

154 1eitz, 19094.

155 Rehm, 1913.

156 van der Waerden, 1984a.

157 For my detailed arguments on this, see below, chapter 4.
158 See Cumont, CCAG, VI, p. 13.
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list can be attributed to Eudoxus; and (b) that it was written as a list
of date differences, rather than having been derived by some later
author from some source such as a parapegma.!5® But the
correspondence between C. Vind. and the attributions to Euctemon in
Geminus and Ptolemy, even were they perfect—and they are not—
would not prove that Euctemon wrote out a list of date-differences.
Such a list could quite simply have been excerpted from something he
did write. But I do not think that the correspondence is close enough
to warrant a claim of exclusive derivation from Euctemon. There are
a great number of entries in C. Vind. which have no counterpart in
any source we have for Euctemon. Even a quick glance at Rehm's
table where he sets Geminus and Ptolemy alongside C. Vind.!60 will
reveal just how unconvincing the correspondence is between the latter
and our known sources for Euctemon. Indeed, of the 40-odd date-
differences given in C. Vind., only seven (!) can be lined up exactly
with the other sources.

Lastly, van der Waerden's claim that Euctemon’s parapegma
was modeled on MUL.APIN!6! rests in large part on this attribution of
C. Vind. to Eudoxus, and is thus precarious.

G.iii) Van der Waerden argues that there was a Parapegma of

Dionysius!'62 which was the source for Ptolemy's attributions to 'the

159 Rehm, 1913; followed by van der Waerden, 1984a.
160 Rehm, 1913, p. 14-26; p. 30.

161 van der Waerden, 1984a.

162 see van der Waerden, 1985, p. 99-101.
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Egyptians.'163 His claim rests on the very dubious "argument’ that (a)
the attributions in Ptolemy must have been taken from a source
which used a 365 1/4 day year; (b) the calendar of Dionysius, which
did so,184 was "easier to handle" than that of Callippus; but (c] the
Egyptian calendar was "more convenient” than that of Dionysius for
the dating of observations; so {d) the calendar of Dionysius was really
for dating solstices, equinoxes, and stellar phases and therefore
Dionysius was a parapegmatist. I should point out that point (a) is
just wrong, (b) and (c} unfounded (we know next to nothing about the
calendar of Dionysius)], and (d) is a non-sequitur. Van der Waerden

here, as elsewhere, conflates 'parapegma’ with ‘calendar.'165

G.iv) The Pompeii Calendar Medallions!¢6 are images of the
hebdomadal deities, the months, and the seasons from a room in
Pompeii. C. R. Long has argued that there were probably originally
also images for the signs of the zodiac, and hence that the room is
comparable to the Thermee Traiani parapegma. But there are no peg
holes, lunar days, or calendrical dates discernible, so this seems to

me to be more of a decoration than a functioning calendar.

G.v) The Ostia Hebdomadal Deities!%? are busts drawn on stone,
five of which are extant: the Sun, Moon, and Mars, and on another

163 On which, see chapter 8, below.

164 For this argument, see Bdckh, 1863, p. 286 f.; van der Waerden, 1984¢. Fora
description of this calendar and the parapegma tradition, see chapter 4, below.

165 gee chapter 4, below, for a disentanglement of the two.

166 Long, 1992.

167 Becatti, 1954, p. 116-7; pl. XXXVII.3.
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fragment, Jupiter and Venus. Meyboom has listed this as a
parapegma, since holes appear near the heads of the deities.!58 But,
as Becatti pointed out, the holes are rather oddly placed: one below
the right ear of the Sun, the next to the right of the Moon's head, one
between Jupiter and Venus and a fourth to the right of Venus.
Becatti thought they were drilled at some later date, possibly to hold
hooks for hanging something on. There are also holes in the bottom
of the stone, presumably for mounting the stone on iron posts. [
think the strange placement of the holes, "senza riguardo alle
figurazioni,” as Becatti says,!6® makes this inscription doubtful as a

parapegma.

G.vi] The Hoffmann Menologium!79 is a Latin calendar fragment
inscribed clockwise on a bronze disc of approximately one Roman foot
in diameter. The fragment is complete from the Ides of July through
to just before the Ides of December. VIII K. OCT is labeled as
AEQVINOCT{IVM]. Although the drawing in CIL does not reproduce
them accurately, Noé claims that there are holes punched around the
outside of the disk, one for every other day, which leads me to believe
that they are not meant to hold a peg or a pebble as a day marker.
Noé's suggestion, quoted in CIL, that the menologium was meant to

represent the length of the days throughout the year does not seem

168 Meyboom, 1978, p. 785.
169 Becatti, 1954, p. 117.
170 cp, vol. X1.2.1, no. 5955.



Lehoux, What Are the Extant Parapegmata? -86-

unreasonable. Degrassi mentions this as a parapegma,!7! but it

seems to me to be a different sort of instrument.

G.vii) I have chosen to exclude from my list of parapegmata the large
number of images of the hebdomadal deities which can be found
on late antique reliefs and inscriptions, on the grounds that these do
not seem to have been used as instruments but rather as decoration.
In many cases the publications of these inscriptions leaves much to
be desired: details about them are often unclear, and drawings or
photographs lacking.172 This being the case, it would not surprise me
if some of them should turn out to be parapegmata, but I shall for the
moment err on the side of caution and include as genuine only those

of which I am certain.

G.viii] The Dusari Sacrum Monuments!73 are three apparently
related rectangular objects, all bearing the inscription DVSARI
SACRVM, which were found separately at Puteoli. Dusares was the
Latinization of an apparently astral deity (Dushara) of the
Nabatzeans, who seems to have had a cult near Puteoli. One of the
monuments has seven rectangular holes in the top, and the other two
have three holes each, into which flat tombstone-shaped tablets were
fit.174 Four of these tablets were found with the largest of the three
monuments in the port of Pozzuoli in 1965. Meyboom has argued

171 Degrassi, 1963, vol. XIII.2, p. 299.
172 gee, e.g., Witte, 1877.

173 Meyboom, 1978.

174 gee Meyboom, 1978, pl. CLVIL.1.
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that the seven-holed monument is a hebdomadal parapegma, and
that the three-holed ones constitute half of a zodiacal or monthly
parapegma (originally comprising four monuments with three holes
each). He thinks the tablets would have functioned as pegs. If this is
correct, however, we should probably have expected to find only one
tablet and not four. If, as Meyboom also suggests, the tablets
originally had images of the hebdomadal deities painted or carved on
them, then the whole monument would be simply a representation of
those gods without being a parapegma, unless only one tablet at a
time was inserted, replaced by the next one on the following day.
Again, if this is correct, it is surprising that more than one turned up

with the monument.

G.ix) The Esdud Inscriptionis is a puzzling little fragment from
Palestine, which includes four rectangular holes, 12 ecm by 3 cm, each
labeled with successive Greek letters. [t reads:

AYZITWOKOMHCAI

.I.

ABT A
ETTIMEATIAAOQY
TWNEYD

The rectangular holes are reminiscent of the Dusari Sacrum
monuments, but they are aligned vertically rather than horizontally
(C33C30C), and have letters inscribed above them. I, like Germer-

175 Germer-Durand, 1901, p. 74.
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Durand, am at a loss to explain this puzzling inscription. Clermont-
Ganneau speculates that it may have been a gaming board of some

sort.176

G.x] The Eschenz Object!77 is a clay artifact from Switzerland with
seven holes bored into the top of it, conceivably to receive a peg.

There is no inscription of any kind. Urner-Astholz's theory that it is
a hebdomadal parapegma seems possible,!78 but is unconfirmable at

present.

176 Clermont-Ganneau, 1906, p. 208 f.
177 Urmner-Astholz, 1942.
178 Urner-Astholz, 1960.



Chapter Four

When is Thirty Days Not a Month?

Mason for a while had presum'd it but a matter
of confusing dates, which are Names,

with Days, which are real Things.

-Thomas Pynchon

Introduction

In this chapter, [ examine some well-entrenched claims about the
Greek parapegmata, to show what we can and cannot deduce from the
evidence at hand. [ am faced with the problem of having to deal with
Rehm's prolific, difficult, and problematic work on the parapegmata.
Neugebauer dismissed most of Rehm's work with one sentence: "1
have never succeeded in separating facts from mere hypotheses in this
vast literature.”! [ agree that this is the main problem, largely
because [ think Rehm himself never disentangled the two.
Nonetheless, some of Rehm's claims have had a mysterious longevity,
partly due to the endorsement of van der Waerden. These claims will
accordingly need to be addressed in somewhat more detail than
Neugebauer was willing to give them. I will begin with some general
comments on the nature of parapegmata and how they are distinct
from calendars, and then proceed to address more specific issues in
individual parapegmata.

1 Neugebauer, HAMA, p. 595, n. 17.
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I: Disentangling Calendars and Parapegmata, Generally

Parapegmata are not calendars.?2 They track temporal cycles, they tell
us when particular events will occur, and they situate them in a rich
context of other events. In astrometeorological parapegmata we see
what stellar phase and what weather phenomena should be
happening now, what ones will happen and when, and what ones
have happened in the near (or not-so near) past. Inscriptional
parapegmata indicate this with a peg or pegs, while literary ones
generally do this by linking the information up to a calendar of some
sort. Astrological parapegmata give us combinations of hebdomadal
days, lunar days, and occasionally calendrical and nundinal days.
And this is one of the things that the Roman inscriptional
parapegmata excelled at: keeping track of unrelated cycles. Thus ata
glance, a parapegma could reveal where the current day stood in the
eight-day nundinal cycle, the seven-day hebdomadal cycle, the 29 or
30-day lunar cycle, and the 365-day calendar cycle.

The Greek inscriptional parapegmata, and the Greek and
Roman literary ones, are by comparison rather pedestrian devices.
They simply indicate the current day in, as near as we can tell, a 365-
day combined astronomical and meteorological cycle, sometimes
including calendrical information. We should note that a variety of
different calendars are represented in the literary parapegmata: thus

2 Although they are frequently called "star calendars” (Evans, 1999, p. 256),
astronomical calendars” (van der Waerden, 1960, 1984a, 1984b, etc.),
Steckkalender” (Briickner, 1931, p. 24; Goessler, 1928, p. 1), "Wetterkalendar”,
'Ste[nkal?ndar" (Rehm, 1941, p. 5), or just "Kalendar” (Rehm, ‘Parapegma’, RE,
col. 1295).



Lehoux, When s Thirty Days Not a Month? -91-

Ptolemy uses the Egyptian calendar, and Columella, Pliny and
Polemius Silvius use the Julian calendar, to name a few examples.

But the fact that parapegmata sometimes incorporate calendars
does not mean that they are calendars.3 They may contain
calendrical information, but they are not conventions for the dating
of events. They are rather tools for keeping track of phenomena
(astronomical, meteorological) and cycles (astrometeorological,
hebdomadal, nundinal, lunar)], and specifically, our current position
in those cycles. One type of parapegma uses a peg or pegs to indicate
the current situation, and another uses a calendar of some sort to do
the same thing. Knowing the current date, one can find where in the
astrometeorological cycle one currently is. Thus the calendars found
in many literary parapegmata serve to replace the peg as the
indicators of the current day.

There is a common contention that inscriptional Greek
parapegmata had calendars somehow incorporated into them for
dating the astrometeorological phenomena.* Typically, the claim is
that calendrical dates were inscribed on the pegs. But this is, as I
have shown in chapter 2, an unnecessary assumption, since a single

peg could mark the current day and no calendar was needed.

3 That Is, with the exception of the Guidizzolo Fasti, which is exactly a calendar
and nothing more. It seems to be an anomalous morphological extension of the
parapegma as a tool for indicating the current day, such that it s used to
indicate the current day in the calendrical year. The extant fragment does not
contain any extra-calendrical information.

4 See Rehm, ‘Parapegma’, RE; Neugebauer, HAMA, p. 587. For a less specific
account of the incorporation of calendars, see Bowen and Goldstein, 1988, p. 52
f.
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But many parapegmata are concerned with astronomical
phenomena—the stellar phases—which are closely tied to the annual
motion of the sun. It is exactly this annual motion of the sun which
Greek civil calendars were unable to keep good track of. And I think
that it is no accident that we find pegged astronomical and
astrometeorological parapegmata almost exclusively in Greece.5 The
late republican and early imperial Romans, whose calendar kept
much better track of the solar year (but was useless for lunar cycles},
largely used their pegged parapegmata to keep track of lunar and
other phenomena. Thus these parapegmata can be seen as extra-
calendrical devices used for keeping track of non-calendrical cycles.

The appearance of calendrical information in literary
parapegmata does not contradict this point. The calendar simply
takes the place of the peg for referencing the current and future

situation relative to the current date.

Li: On the Alleged Zodiacal Months of the Early Parapegmatists

Rehm argues that Euctemon and Callippus divided the year up into
zodiacal months,€ and this claim has been accepted by most

5 The exception being the Puteoli Parapegma, inscribed in Latin, but which
nonetheless hails from a city with a significant Greek population.

6 Van der Waerden goes farther than this to claim that Euctemon was "scientific”
since he did "not give his twelve parts of the year the name 'months’.” (van der
Waerden, 1984a, p. 113] But this is a ridiculous claim, since, even if Euctemon
did divide the year as Rehm thinks (and I do not think he did), we have
absolutely no way of knowing what he may or may not have called them. Nor do
I see why the name 'month’ should be unscientific.
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subsequent writers on the subject.” He claims that Euctemon’s
months, beginning with Cancer, have the following numbers of days:
30, 30, 30, 30, 30, 30, 30, 31, 31, 31, 31, 31.8 Van der Waerden
thought that this made Euctemon's scheme look similar to a
Babylonian System A-type function,® where the sun moves at one
speed over one part of the zodiac, and at another speed over a
different part. Van der Waerden uses this reconstruction to derive a
Ptolemaic-type eccentric solar model which he ascribes to Euctemon.
But, [ will argue, there are good reasons for dismissing Rehm's (and
with it van der Waerden's} account.

Rehm's argument begins by noting that different season lengths
are attributed to Euctemon in the Geminus Parapegma and in the
Eudoxus Papyrus. In Geminus, beginning with summer, Rehm
counts the lengths as: <92>, 89, 89, and 95 days. In the Eudoxus
Papyrus we are told Euctemon's seasons are 90, 90, 92, and <93>
days. Now, Rehm's restored season lengths correspond only with the
latter set, so he needs to dismiss the former as incorrect. He does
this by arguing (following Béckh}10 that the Geminus Parapegma was
using a Callippan zodiacal division, and goes on to hypothesize that
its author simply copied Euctemon's alleged zodiacal-calendar dates

7 See, e.g., van der Waerden, 1984a; Bowen and Goldstein, 1988, p. 53 f. But
Toomer, 1974 sensibly disagrees.

8 Rehm, 1913, p. 8 f.; Rehm, 1841, p. 14 {.

9 Van der Waerden, 1984, p. 104; followed by Bowen and Goldstein, 1988, p. 59 f.
‘System A’ is one of the two ways of modeling solar velocity in Babylonian
astronomy. It assumes that the sun moves at one speed (30" per mean synodic
month) over one part of the zodlac (from 13° of Scorpio to 27° of Pisces) and at a
different speed (28° 7' 30" per mean synodic month} over the remainder of the
zodiac. See Neugebauer, HAMA, p. 371, {.; Neugebauer, ACT.

10 Backh, 1863, p. 22 1.
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into his own zodiacal calendar, but without preserving Euctemon’s
season or sign lengths. Thus Euctemon's Cancer 1 or Virgo 5 became
Geminus’ Cancer 1 or Virgo 5. He ignores the problem posed by the
attribution to Euctemon which turns up in the Geminus Parapegma
at Taurus 32, an impossible date on Rehm'’s reconstruction, since
Euctemon's Taurus is supposed to have had only 31 days. Pritchett
and van der Waerden!! likewise pass over this problem without
comment, and their translation of the Euctemon Parapegma even
goes so far as to delete the attribution to Euctemon (the acronychal
rising of Sagitta) at Geminus' Taurus 30 to make room to move
Geminus' Taurus 31 to their Taurus 30, and Geminus' Taurus 32 to

their Taurus 31, as follows:

Geminus: Pritchett and van der Waerden:

(Taurus} 25: Capella sets in the  (Taurus 25): Vespertinal setting
evening.12 of Capella.
30: Sagitta rises in the evening.  30: Vespertinal rising of Aquila
31: Aquila rises in the evening. 31: Setting of Arcturus. Sign of
weather.

32: Arcturus sets, there is a —
change in the weather.

In addition to this inexplicable Taurus 32, Rehm has failed to
prove that Euctemon must have divided his seasons up into zodiacal
months in the first place. Even if we were to grant him that the
season lengths as found in the Eudoxus Papyrus are the correct ones,

there is no reason to assume that Euctemon used the sun's passage

11 pritchett and van der Waerden, 1961.
12 1 omit "according to Euctemon" in all the Geminus entries, to keep the rows

parallel.
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through the zodiacal signs to divide those seasons into twelve solar
months. Moreover, the particular month lengths given by Rehm are
essentially pulled out of a hat.

Likewise, Rehm's claim that Callippus must have used zodiacal
months, though generally accepted,!3 is unfounded. He attributes
the following sign lengths to Callippus, beginning with Cancer: 31,
31, 30, 30, 30, 29, 30, 30, 30, 31, 31, and 32 days. This is based on
the report in the Eudoxus Papyrus that Callippus had season lengths
of <94,> 92, 89, and 90 days, combined with Rehm's assumption that
the signs should (a) have an integer number of days, and (b} show a
smooth and symmetrical ascent and descent between a maximum and
minimum sign length.

This is also closely tied to his reconstruction of the ancient
Roman Bauernkalendar.!4 This 'rustic calendar’ was originally a
hypothesis offered by T. Mommsen to account for the appearance of
Greek astronomical conventions in Columella, such as the fixing of
the vernal equinox at Aries 8°.15 Mommsen's argument assumes an
archaic Roman lunar calendar, and tries to account for the stellar
phases in the Roman agricultural works and the zodiacal signs in the
menologia rustica by assuming an archaic 'farmer’s calendar’ which
used the stellar phases as signposts in the solar year. I agree that
stellar phases were probably so used in the agricultural tradition, but

13 gee van der Waerden, 1984a; Bowen and Goldstein, 1988.

14 see Rehm, 1941, p. 43 f.; Rehm, ‘Parapegma’, RE, col. 1347 f.; Rehm, 1927.

15 Columella attributes this to Eudoxus, Meton, and the ancients (Columella, RR,
[X.14.12); See Mommsen, 1859, p. 54 {.; see also Neugebauer, HAMA, p. 596;
Bowen and Goldstein, 1988, p. 61.
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I would not call this a 'calendar’; nor do I accept the existence of an
archaic Roman lunar calendar.16 Lastly, there is no reason to
assume the particular data that the Bauernkalendar is accounting for
need to have been preserved by Roman farmers rather than being
lifted out of the same (Greek] texts by Columella and Clodius Tuscus,
and others.17

Rehm, building supposition upon supposition, actually
reconstructs (I should say constructs] some of the features of this
supposed lost calendar, and then goes on to attribute parts of it
specifically to Callippus. Van der Waerden, as usual, followed Rehm,
but Neugebauer had the good sense to be sceptical.!® The most we
can say with certainty is that: (1) Some (but not all} entries in
Columella, Clodius Tuscus, and in Ptolemy's attributions to Caesar
and the Egyptians are similar,!® (2) according to the Eudoxus
Papyrus, Callippus had season lengths of <94,> 92, 89, and 90 days,20
and (3) there seems to have been a large and diverse set of rules of
thumb used by Roman {as by modern) farmers.2! But point (3)
probably has very little to do with point (2]). As for point (1), although
it shows that these authors had access to the same sources, it does

not demonstrate that this source was Roman.

16 For my arguments on this, see chapter 6, below.

17 As Wenskus, 1998, p. 254, has argued.

18 Neugebauer, HAMA, p. 595-98.

19 See the chart In Rehm, 1841, p. 106-8.

20 Letronne reconstructs the first number as 95 rather than 94, but is (I think
sensibly]) refuted by Backh, 1863, p. 24.

21 gee above, chapter 5.
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Lii: On the Alleged Greek Four-Year Solar Cycle

Pliny tells us that Eudoxus thought there was a four-year weather
cycle, and that the cycle began in an intercalary year (intercalario anno}
at the rising of Sirius.2?2 This statement leads Boéckh to conclude
that Eudoxus must have composed a four-year parapegma with a leap
day added every fourth year after the seventh day of Cancer, and that
this leap day was called the 'second seventh'.23 But this assumes
that an 'intercalary year' was, for Eudoxus, one in which an extra day
was added to make a 366-day year, as in the Julian Calendar.24 This
assumption is contradicted by the evidence from the Eudoxus
Papyrus, which shows that, for Eudoxus, years were counted as
'Egyptian years,’ each of 365 days.25 [ would further counter that
Eudoxus is otherwise not known for having composed a solar
calendar, but we do know that Eudoxus composed an Octaeteris, an
eight-year luni-solar cycle which used intercalated lunar months (not
days!)26 and so this would be the more natural interpretation of
'intercalary’ in this passage. This reading finds further confirmation

in Pliny NH XVIII27 where he again mentions a four-year weather

22 pliny, NH, 1I. 130.

23 Bockh, 1863, p. 124 f. Bdckh's reconstruction of Eudoxus’ four-year solar-
calendar intercalation cycle is very speculative, and I have serious doubts about
it. His assertion that it probably came from a Pharaonic Egyptian tradition is
simply wrong (Béckh, 1863, p. 254, {.).

24 Indeed, Rehm sees this as the direct predecessor of the Julian Calendar. See
Rehm, 1927; Kroll, 1930 traces it back to a Babylonian dodecaeteris, as does
Boll, Dodecaeteris. I know of no evidence for such a cycle.

25 see Neugebauer, HAMA, p. 620.

26 Geminus, p. 110 {.; Blass, 1997.

27 Ppliny, NH, XVIII, 217
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cycle (this time unattributed) as somehow part of an eight year lunar
cycle. He is, however, very short on details. In any case, I do not
think either passage sufficient evidence to ascribe a four-year
parapegma (complete with leap-day) to Eudoxus: one can state that
the weather is cyclical without having catalogued the entire cycle in a
parapegma, nor does a four-year weather cycle necessarily entail a
four-year Julian-type calendrical cycle.

Liii: On the Alleged Zodiacal Calendar in Geminus and Miletus [

[ noted above my scepticism that Euctemon and Callippus used a
zodiacal calendar, and my disbelief that this zodiacal calendar was
tied to a four-year solar-calendar cycle, but now I will go one step
further to make the following claim: the zodiacal days in Geminus
and the zodiacal signs in Miletus I do not represent zodiacal
calendars either.

There is a vague sense in which a ‘calendar’ is any way of
dividing time or temporal events, but really we should reserve the use
of this word for those which are used for the dating of events over
multiple years. Such were the various Greek civil calendars, the
Egyptian calendar, the Julian and pre-Julian Roman calendars, the
Dionysian calendar, and the Babylonian lunar calendar. Now the
question is, was the so-called 'zodiacal calendar’ so used?

Certainly we can say that there existed at least one zodiacal
calendar in antiquity: the Dionysian calendar divided the year into

months whose names were derived from the signs of the zodiac.
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Bickh shows that this calendar had an epoch at the sumrmer solstice
of 285 B.C. From here, he goes on to reconstruct the calendar itself
such that it had 12 months of 30 days each with five epagomenal
days at the end, or six every fourth year, as in the Alexandrian
calendar.28 But in order to do this, he needs to emend two of the
Dionysian dates.2? Other reconstructions are equally possible,
depending on how the observations reported by Ptolemy are
handled.30 But, to the best of my knowledge, it is not possible to
reconcile the month lengths of the Geminus Parapegma with any of
the proposed reconstructions. Most importantly, the Geminus sign
names are not the same as the Dionysian month names (e.g.,
Geminus has 'Y3poxdos where Dionysius has 'Y8pcw).3! Thus it
looks as if the Geminus zodiacal days are not written in the
Dionysian calendar. Miletus I, on the other hand, is too fragmentary
to be certain about the lengths of most signs,32 but again the sign
names are different from the Dionysian month names: as in
Geminus, we find 'Y8poxdos instead of ‘Y8pcsv. Moreover Miletus I
has some actual calendrical dates preserved in its introductory
inscription, and these are in the Egyptian and Athenian calendars,
not the Dionysian. This would indicate that these two calendars were

28 see Bsckh, 1863, p. 286-340; see also van der Waerden, 1984c; Samuel, 1972, p.
50-51; Neugebauer, HAMA, p. 1066-7.

29 One of which has been vindicated by a MS not known to him.

30 On the problems with these observations, see Swerdlow, 1989.

31 Compare Geminus, p. 224, L. 17 with Ptolemy, Alm. IX, 7, p. 169. Goldstein and
Bowen, 1991, p. 123, make the improbable claim that ‘YSpcov Is derived from the
constellation Hydra, and Alycv from Capella (Alf), rather than from the zodlacal
signs.

32 The most we can say is that there are 30 peg-holes in Aquarius.
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recognizable to the intended readers of the parapegma, and the lack of
Dionysian dates makes it unlikely that the zodiacal divisions later in
the parapegma are Dionysian calendar months. But other than the
Dionysian, no attested Greek calendar was zodiacal. Even the
Dionysian is very rare, being preserved only in a handful of references
from Ptolemy's Almagest.

Now looking at Miletus I, we should first note that, unlike the
Geminus Parapegma, it is not divided into zodiacal days, but into
zodiacal signs.33 And this is no small difference. If we look at how
Miletus I was to be used, we see that a peg would have sat beside the
current day, and been moved each day to the next hole such that
each day's astronomical situation could be easily read off. One of the
pieces of astronomical information was the sun's entry into the
successive zodiacal signs. The entry beside the peg hole reads: "The
sun is in Aquarius,"34 The days following that entry are not
numbered, and so were probably not meant to be counted as dates
are. Miletus I thus does not use a zodiacal calendar. Rather, it
includes, among the other astronomical phenomena which it was
used to keep track of, the sun's entry into the twelve signs. Indeed,
Ptolemy, in the introduction to the Phaseis, tells us that the sun's
entry into the different signs was astrometeorologically significant (he

actually says that it is one of the causes of changes in the weather).35

33 To see this, one needs to ignore the day numbers added by Diels and Rehm in
their publication of it.

34 Diels and Rehm, 1904, p. 104.

35 ptolemy, Phas., p. 11, 1. 15, f. Curlously, though, Ptolemy does not list the sun's
entry into the various signs in the parapegma itself. The other supplemental
causes which he mentions (the planets and the quarter and full moons] do not
get reported in the parapegma, but this should not be surprising, since they
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But what about Geminus? It is quite clear that the
astrometeorological information is being indexed according to
zodiacal days. But does this imply a zodiacal calendar? I so, it is
only in a very weak sense. Certainly the zodiacal signs and days sit
exactly where we should expect a calendar to be in a literary
parapegma. But since there is no attested zodiacal calendar which
seems to fit the Geminus parapegma, [ am tempted to think that its
layout merely implies that its users would need to have a modicum of
astronomical knowledge, specifically: knowing what sign the sun is in
and how long it has been there. Looking at the regular forrnula by
which the signs are introduced: "The sun traverses Cancer in 31 days.
On the first day..." seems also to indicate that the signs were seen as
astronomical rather than calendrical divisions.

This is a fine differentiation, but I think the distinction is an
important one: if we call the zodiacal days in Geminus a zodiacal
calendar, then we must presume that someone else besides Geminus
(probably some astronomers somewhere, given the nature of the
thing), actually used this calendar to mark time and to date events
in. Since this is otherwise unattested, I choose rather to interpret
the formulze at the beginnings of the signs literally, and see the
zodiacal days simply as ‘counters’ from one known astronomical event
to the next. This known astronomical event can thus be seen to
calibrate the parapegma, and so to render it independent of the

vagaries of whatever local calendar was in use.

would vary so much from year to year. A lunar eclipse does get mentioned In
Clodius Tuscus, however.
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II: Calibration

Thinking of the zodiacal days as ‘counters’ necessitates, as [ have
said, that there be some astronomical event (or events}, which was
either observed or dated, and which was used to calibrate the
parapegma, that is: to synchronize it with the tropical or sidereal
year. But what could this known astronomical event be? Would the
users of the Geminus Parapegma have needed some external way of
knowing when the sun moved into each sign? This would require that
the external source in question used the same season and sign
lengths as Geminus, which is no small qualification considering the
multitude of available options. Another, simpler, possibility is that
the users of the Geminus Parapegma needed only an external way of
knowing when the summer solstice, the first day of the parapegma,
occurred. From there, a simple count or a correspondernce with
whatever the reader’s local calendar was, would situate the reader in
the parapegma for the rest of the year. This synchronization with the
solstice would calibrate the parapegma for the year.

This means that for users of any calendar at all there would
have been a calibration mechanism where each year the parapegma
would be re-aligned with the solstice. But this raises a question: how

does a Greek know when the summer solstice occurs?
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I.i: How Does a Greek Know When the Summer Solstice Occurs?

It has been long assumed that observing a solstice is astronomically a
fairly simple matter, and that Meton did just that in 432 B.C. in
Athens using some sort of sundial or gnomon.3¢ But Bowen and
Goldstein have argued that Meton could simply have defined some
date as the summer solstice using an Uruk-type lunar calendar
scheme, a proposal which seems a plausible alternative to the
standard view.37 The Uruk scheme is a Babylonian convention for
schematically determining the dates of solstices, equinoxes, and the
phases of Sirius in a 19-year lunar calendar cycle. It is attested from
the early fourth century B.C.38 There is evidence of a 19-year
Babylonian calendar cycle predating this by about a century, but it is
unclear whether it is simply a calendrical intercalation cycle or if it
could have included schematic solstice dates, as in the Uruk scheme.
Bowen and Goldstein have argued for the latter possibility, and called
this a 'precursor’ to the Uruk scheme. Besides Bowen and Goldstein's
argument, there is no solid evidence for the adoption of an Uruk-type
scheme in Greece. But the possiblility that the Metonic 19-year cycle
was influenced by contemporary Babylonian calendrics is tempting,
especially considering (1) the identical number of years in the two

36 gee Kubitschek, 1893; Rehm, ‘Parapegma’, RE, Toomer, 1974.

37 They do still think Meton observed the sun on that day, however, but only to
determine its position on the horizon for town-planning purposes, a conclusion
I am highly sceptical of. {Bowen and Goldstein, 1988, p 73 {]

38 Following Neugebauer and Sachs’ dating. See Neugebauer, HAMA, p. 358, 362 f.;
Sachs, 1952, p. 106.
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cycles, and (2) the prominence of the summer solstice in both the
Uruk and Metonic cycles.3?

Bowen and Goldstein have not, I should note, eliminated the
possibility of actual observation. Solstice observation is not
particularly difficult.40 Meton's observation of one may be
remarkable (since no other solstice is known to have been observed in
Greece until 280 B.C.} but someone had to be the first, and if we
discount Meton, then Aristarchus' observation in 280 B.C. becomes
suspect for the same reasons as Meton's, and we get a kind of vicious
circle.

But even if we cannot be sure whether or not Meton observed a
solstice, we do have other information about what he was doing on
the Pnyx on the day of the solstice in 432. Diodorus Siculus tells
us4! that he publicly inaugurated his 19-year cycle on Skirophorion
13 in 432 B.C., the very day Ptolemy has him observing a solstice.42 If
we believe Ptolemy that this date was a solstice, whether observed, as
the standard view has it, or schematically defined, as Bowen and

39 Note that Hunger and Pingree, 1999, p. 199-200, have argued that "any
observation-based or computation-based method of guaranteeing that, say, the
vernal equinox always falls In a synodic month bearing a particular name will
necessarily, If successful, involve the Intercalation of seven synodic months in
nineteen years.” While this is true, the coincidence of the emergence of such a
method in Babylon, followed shortly thereafter in Greece (If indeed this is what
the Metonic cycle is) points to the possibility that this method, or at least the
{dea of such a method, was borrowed by Meton.

40 As A. Jones has pointed out to me, observing shadow lengths or sunrise/set
points over several days around the solstice will give a few days where there Is
little or no apparent change. Taking the halfway point of this will give a solstice
date accurate to half a day. Looking at both the sunrise and the sunset points,
will give a date accurate to a quarter day.

41 Djodorus Siculus, 12.36.1f.

42 ptolemy dates it in the Egyptian calendar, Phamenoth 21 [Almagest, p. 205-6],
but Miletus I equates this date with Skirophorion 13 for the year 432.
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Goldstein contend, then we can combine this with the Diodorus
report to argue that Meton's 19-year cycle began with a summer
solstice.

Now, if Bowen and Goldstein are correct that Meton's 19-year
cycle was an Uruk-type scheme for defining the dates of solstices,
equinoxes, and possibly some stellar phases, then we can see how it
would be a useful tool for calibrating an annual astrometeorological
cycle. Whether or not that cycle was written up as a parapegma is, I
think, not determinable on the current evidence.

I say this simply because we cannot say with certainty that
every astrometeorologist is necessarily the author of a parapegma,*3
nor can he be assumed to be the author of a calendar or a calendrical
cycle (although some certainly are]. Conversely, authors of calendars
are not necessarily the authors of parapegmata. This needs to be kept
in mind when reading a great deal of the modern literature, which
regularly confuses 'parapegma’ with ‘calendar’ and
'astrometeorologist’ with 'parapegmatist’.44

But to return to the point at hand: when we say Uruk-type
scheme, how flexible are we willing to be? How much does Meton's
scheme need to look like the Uruk scheme? We obviously cannot be
certain that Meton set up an inscription with a list of dates for
solstices in a lunar-calendar cycle. This does, nonetheless, seem like

at least a good possibility. In any case, he did make his 19-year cycle

43 See my comments on the Parapegma of Euctemon in chapter 3, above.
44 See, e.g., van der Waerden, 1984a; van der Waerden, 1984c; Rehm, ‘Parapegma’,
RE; Rehm, 1913; Rehm, 1941.
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public on or about the date of the solstice in 432 B.C., and he did do
something which saw his name cited in later parapegmata. Whether
he necessarily wrote a parapegma as such, we do not know.

Van der Waerden's argument45 that Euctemon's 19-year cycle
derived from the Uruk scheme is circular. It is based on the
unfounded assumption that Euctemon, copying the Uruk scheme,
divided months into tithis46 rather than days. The similarities to the
Uruk scheme which van der Waerden finds in Euctemon’s cycle are
then seen as evidence that Euctemon was copying the Uruk scheme.

While the question of whether Meton or Euctemon did
schematically define solstice dates in a 19-year cycle must remain
open, we do concede at least the possibility that they did so. On the
other hand, we should not rule out the possibility that solstices were
meant to be observed. In any case, either the schematic dating or the
actual observation of a solstice would be sufficient to calibrate a

parapegma, by the time there were parapegmata to be calibrated.
ILii: Self-Calibration in the Four-Year Julian Calendar Cycle
Although there is no evidence for a Greek four-year solar cycle, there

is no denying a Roman one. After the calendar reform of Julius

Caesar, every third or fourth year contained 366 days.4? But the post-

45 van der Waerden, 1984a, p. 113 f.

46 The tithi is equal to 1/30 of a month. It is thus slightly shorter than a day. Itis
an abstract unit used only to simplify certain astronomical calculations.

47 For the first few years, the admonition to add a day "every fourth year” was
Interpreted, through the peculiar Roman counting system (“first, second, third,
fourth (which is first}, second third, fourth (which is first}, second, ...}, to mean
that there was an intercalary year (I}, then two normal years [N}, then an
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Julian astrometeorological parapegmata (all of which are literary)
have only 365 days. One wonders then what these parapegmatists did
in leap years, and how they moved their stellar phases and weather
predictions around to fit them to the intercalary 366-day years. Only
the Coligny Calendar shows any evidence of keeping track of anything
longer than a one-year cycle, and in that case it is a lunar calendar,
not a solar one. No parapegma contains an entry for a leap day.

We have, as I see it, several options to choose from: (1) the
post-Julian parapegmatists simply ignored leap years, and were
content to let the leap-day pass without astrometeorological
comment; (2] every parapegma was written only for a particular year,
and all the ones preserved just happen to be from non-leap years; (3}
there was some rule of thumb for dealing with the leap-years, of
which we are not aware; or (4) the parapegma was periodically
calibrated to the solar year. I think we can rule out (2}, since there is
never any indication of what particular year any parapegma was
written for.48 As for (3] and (4), we need to ask whether they would
be necessary in the case of the Julian calendar. Certainly, the Julian
calendar was meant to self-calibrate with the solar year,4? and so any
parapegma linked to it should stay synchronized in perpetuity,
without need for calibration. The same is true for the Alexandrian
calendar, which Ptolemy used. Thus (3) and (4) are reducible to (1],

intercalary year, as follows: I-N-N-I-N-N-L.., rather than [-N-N-N-I-N-N-N-L., This
was only sorted out and corrected In 8 B.C.
48 With the possible exception of Clodius Tuscus, on which, see chapter 3, above.
49 The fact that it did not at first do so is unimportant here. All that matters is
that it was meant to do so.
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the ignoring of the leap day, and since the ignoring of the leap day
should have posed no special problems, we can say that post-Julian
parapegmata, all of which were literary, were probably meant to be
self-calibrating. Indeed, Ptolemy specifically justifies his choice of the
Alexandrian calendar based on the fact that it keeps the phases for
the most part on the same dates year after year.50

III: What Sorts of Sources Could the Parapegmatic Attributions Be Taken
From?

I have said repeatedly that we cannot be certain that the attributions
in the astrometeorological parapegmata were taken from earlier
parapegmata. They may well have been cobbled together from very
different sources. When it comes to reconstructing or even imagining
the original sources that the parapegmatic attributions are taken
from, we are faced with some problems. The first is that it has so far
proven impossible to reconcile the attributed phases and their
sequentia in Geminus with those in Ptolemy to any satisfying degree.
Although we occasionally see what look like identical meteorological
quotations on similar dates, (either when counted from the summer
solstice or reduced to Julian dates),5! the overwhelming majority of

cases show very poor correspondence, if any. Ptolemy includes

50 ptolemy, Phas., p. 10, L. 5 f. Like all the other parapegmatists, he seems to ignore
the precession of the equinoxes, which would have caused the solstices and
equinoxes to slip slowly relative to the stellar phases.

S1 For example, compare Ptolemy’s (P) Phaophi 5 to Geminus (G} Libra 6; Likewise: P
Phaophi 27 = G Libra 30, P Mechir 28 = G Pisces 2; P Phamenoth 8 = G Pisces 12;
P Epeiph 29 = G Cancer 28.
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attributions to Meton, Euctemon, Callippus, and Dositheus (to name
a few) that have no counterpart in Geminus, and vice versa.

Bowen and Goldstein argue52 that there may have been some
problems of translation of star names from the time of the early
astrometeorologists to the time of the attributive parapegmata. But
this should not present a problem if the original sources of the
attributions looked substantially like the later parapegmata. It
would, however be a problem if the original sources lacked calendrical
and date-differential information, so that obscure star-names could
not be figured out from their rising-times relative to known stars.

But even if the astral vocabulary was similar or well
understood, it is still possible to see how incompatible dates and
attributions could have found their way in to the different sources.
One possibility is that the attributions were taken from a number of
different sources. Euctemon, for example, seems to have included
stellar phases in his Phaenomena, but he could well have mentioned
others in some other works, along with a smattering of
astrometeorological information here and there. Not all his works
need to have been in perfect agreement, and so we can imagine a
Geminus or a Ptolemy trying to collect as much of this material as he
could, but either incorporating it into his individual schema
differently, or stressing different bits of it, or even having access to

different works or conflicting versions of the same work. This is not

52 Bowen and Goldstein, 1988, p. 56-7.
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even to mention the possibility of mistaken attribution or
falsification, as in the Ars Eudoxica.53

We are told by Aelian that Meton set up stelee inscribed with
the 'turnings of the sun,'54 which Pritchett and van der Waerden
interpret as full-blown parapegmata. But the stelze could easily have
been something as basic as a list of season lengths, or even
something like an Uruk-scheme. This, combined with a simple list of
phases and their dates or day-differences (what I call their order),
would provide enough raw material to translate a set of phases into a
later parapegma.5S It would also provide enough material for a later
parapegmatist to write an attributive entry like "(on day y): phase x,
according to 2." Moreover, any astrometeorological information need
not have been attached to the source for the ordered phases, but
could have been culled from other sources, and they may have been
quite vague, indeed. I offer this simply as an extreme-case possibility
to illustrate how cautious we need to be in speculating about the
nature of the sources of the attributive parapegmata. [ seeitasa
counter-balance for the other extreme case, that of Rehm, which
maintains that the earlier astrometeorologists wrote parapegmata
which looked substantially like the much later preserved ones.

53 see Neugebauer, HAMA, p. 687 f.

54 Aelian, Var. hist., 10.7.

S5 But this list of ordered phases need not, of course, have been Inscribed on the
same stela.
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IV: Luni-solar Cycles

I said above that some of the parapegmata preserve
astrometeorological attributions from Greeks who are also believed to
have composed luni-solar cycles of one sort or another. This is the
case with Meton, Euctemon, Eudoxus, Philip, Callippus, Dositheus,
Hipparchus, and possibly (though doubtfully) Democritus.56 [ will
argue that in all of these cases, the lunar cycles are correlated with
astrometeorological cycles. This should not be surprising, since any
attempt to reconcile the lunar months with the solar year would
synchronize the lunar calendar with either (a) the solstices and
equinoxes or (b) the phases of the fixed stars, or (c] both sets of
phenomena.57 But since both (a) and (b) were closely connected to
meteorology from the time of the earliest Greek records, then any
luni-solar cycle would have immediate meteorological consequences

for a Greek writer.

IV.i: The Metonic Cycle

I have argued for the possibility that the 19-year Metonic cycle may
have been a calendrical system for schematically dating solstices and

56 On Censorinus' attribution of a luni-solar cycle to Democritus, see Neugebauer,
HAMA, p. 619-20,

S7 Before the discovery of precession by Hipparchus in the second century B.C., (¢)
would have been seen as an exact correlation. Afterwards (a) would be seen to
slip slowly away from (b] at a rate only barely perceptible over a single lifetime.
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equinoxes. Of course, this is speculative, and it rests on the
underlying assumption of an unattested calendar of some sort in
which the solstices and equinoxes were so dated. The most we can
say with reasonable certainty about his cycle58 is that it equated 19
years with 235 months and 6940 days,5° that this relationship would
give a year length of 365 5/19 d,%0 and that he inaugurated this cycle
on Skirophorion 13, in the archonship of Apseudes (= June 27, 432
B.C.}), the same day he is supposed to have observed the summer
solstice. The description of the Metonic cycle in Geminus seems to
indicate that it was used to determine a sequence of full (30-day) and
hollow (29-day) months which would repeat after 19 years.5!
Diodorus indicates that the Metonic cycle was found to be in
agreement with the cycle of the motions of the stars and their
attendant changes in the weather, and he seems to imply that Meton
wrote on this subject. He says:

In Athens, Meton, the son of Pausanius, (who is)
renowned for astronomy, set out what is called the 19-
year cycle, starting it on the 13th of the Athenian
month Skirophorion. In that number of years the stars

58 This cycle is also attributed to "Meton and Euctemon” (Ptolemy, Alm. II.1;
Theodostus, De diebus 1II, 18), and to ot wepl Euktipova xal @iAimtrov kal
K&AAmrmov (Geminus, p. 120).

59 19 years was equated with 235 months in the Babylonian calendar from 490
B.C. onwards.

60 1t is unclear whether the year length was a by-product of the equation of days to
months to years, or vice versa. The same is true of the Callippic modification of
this cycle, on which, see below.

€1 The reliability of the details of Geminus' account, i.e., exactly how the full and
hollow months were determined, has been questioned by Neugebauer, HAMA, p.
617; Bowen and Goldstein, 1988, p. 43 n. 27. Jones, 2000, p. 152, {., sees it as
less problematic. Van der Waerden's interpretation of this passage is extremely
strained (van der Waerden, 1984b, p. 121 {.).
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make a return and they complete a kind of great year.62
Because of this, it is called by some the year of Meton.
And it seems that this man was wondrously successful
in this prediction and forecast,83 for the stars make
both their motion and their changes in the weather in
agreement with what he wrote.®4 Thus the majority of
the Greeks down to our own time use his 19-year cycle
and are not misled from the truth.65

We can, I think, conclude from this that the 19-year cycle was meant

to correlate lunar and astrometeorological cycles in some way, as I

have argued above.

It has been long assumed that the Metonic cycle had something

to do with the setting up of a parapegma.56 As [ have shown,

however, there is good reason to be sceptical of whether Meton or any

of the other early Greek astrometeorologists actually composed what

we would recognize as a parapegma.

[ have already remarked on the similarities of the Metonic cycle

with the Babylonian 19-year calendar cycle, and I should perhaps say

a few words on the differences. Unlike the Metonic, the Babylonian

cycle is not concerned with the exact sequence of full and hollow

months. In the Babylonian calendar the beginning of the month was

always determined by the observation of the new moon, and so their

19-year cycle always allowed for any particular month to be

determined as either hollow or full. The Metonic cycle by contrast,

62

63
64
65
66

T& &oTpa THv dTokaTéoTaciv TolEital kal kadanep EviauToU Twos pey&Aou TOV
avaxukAiopdv Aaufdvel. I assume by this that he means a return to the same
lunar calendar day. Of course, Diodorus may just mean that the cycle comes
around after 19 years and repeats itself.

tv T} Tpopprioe kal TpoypaPi TauTH...

T& yap &atpa THv Te kivnow xal Tas émonuacias wolEITat guuPWVe T YPIPd.
Diodorus Siculus, XII1.36.2.

See Heath, 1913; Rehm, 1941, p. 7 {.; Kubitschek, 1893; van der Waerden, 1960;
Toomer, 1974; Neugebauer, HAMA, p. 622; Bowen and Goldstein, 1988.
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seems to have prescribed the order of hollow and full months. The
real purpose of the Babylonian cycle was to prescribe when intercalary
months would be inserted over the course of 19 years, in order to keep
the Babylonian months in line with the solar year. It had the effect
that the summer solstice was almost always in the same month from
year to year. Geminus tells us that the Metonic 19-year cycle
contained 7 intercalary months, which happens to be the same
number as the Babylonian system.57 But there are no dates
preserved which are expressly in a 'Metonic calendar’ or counted from
a 'Metonic epoch.'68

This mention of a specific prescribed number and sequence of
intercalary months sets the Metonic cycle apart from the irregularly-
intercalated Athenian calendar,%® and is, I think, the best evidence

that the Metonic cycle was somehow calendric.

IV.ii: The Octaeteris

The octaeteris is an 8-year lunar intercalation scheme sometimes
associated with Eudoxus and Dositheus.”® It prescribes intercalary
months in the years 3, 6, and 8 of the cycle, and also prescribes the
sequence of full and hollow months. Unfortunately the details of this

67 Toomer believes that Meton may have used the exact same spacings for his
intercalations as the Babylonians {Toomer, 1996].

68 Toomer, following Fotheringham, believes three eclipse-dates in the Almagest to
be In the "astronomical calendar of Meton” (Toomer, 1984, p. 211 n. 63}, but his
argument is very thin.

68 gee Pritchett and Neugebauer, 1947.

70 For a discussion of its authorship, see Neugebauer, HAMA, p. 620-1.
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have been lost.7! Although the attributions to Eudoxus and
Dositheus are sketchy, there is other evidence to connect the
octaeteris with astrometeorology, specifically the passage in Pliny,72
where he situates a four-year astrometeorological cycle within an
eight-year lunar cycle. There is no evidence that this cycle was ever

used as a civil or astronomical calendar.

IV.iii: The Callippic Cycle

The Callippic cycle was a modification of the Metonic cycle which
removed one day every fourth cycle {i.e., every 76 years). This reduced
the year length from 365 5/19 d to 365 1/4. There were 28 intercalary
months over the course of the 76 years. The epoch of the cycle is the
summer solstice of 330 B.C., and several observations cited in the
Almagest are dated in years from this epoch. Thus we see years
reckoned as follows: "in the thirty-second year of the third Callippic
cycle..."”® There are, however, problems with seeing this as a
calendar per se. Hipparchus records observations counted in years
from the Callippic epoch, but dated in the Egyptian calendar, whereas
Almagest observations attributed to Timocharis are counted in years
from the Callippic epoch but dated with Athenian and Egyptian
month names, and a recently-published first-century A.D. eclipse

71 See Blass, 1997, col. XII.12 f.
72 pliny, NH, XVII.217.
73 ptolemy, Alm., III.1, 204.
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canon also uses both types of dates.74 The Timocharis observations
have led scholars to attempt reconstructions of the 'Callippic
calendar,' as an artificial astronomical calendar using Athenian
month names and dating conventions, but none of the
reconstructions is satisfying, and most require emendations of one or
another of the Timocharis citations.” The Hipparchus dates are even
worse, leading Toomer to conclude that Hipparchus used the Egyptian
calendar for days and months, but the Callippic Cycle for years, and
that he may have used different dating conventions for different
observations.”® Jones has, [ think convincingly, refuted this.”?

The problematic nature of this evidence leads Neugebauer to be
sceptical that the Callippic and Metonic cycles are calendrical.
Toomer and Jones argue, on the other hand, that the Metonic and
Callippic cycles do represent an astronomical calendar,’® and that
this would best explain how the Athenian month names came to turn
up in Miletus I, in Timocharis' observations at Alexandria, and in the
Oxyrhynchus eclipse canon.”®

As far as I can see, the gamut of possibilities can be
enumerated as follows: the Callippic cycle represents (a) a simple
correlation of a whole number of days to a whole number of months

to a whole number of years; (b) an Uruk-type scheme; (c] a calendar

74 Compare, e.g., Ptolemy, Abm. II.1, 204 with VIL.3, 25 and with P. Oxy LX1.4137, L.
18 f. (in Jones, 1999a). For commentary, see also Jones, 2000, p. 146.

75 For detalls, see Ginzel, 1914, vol. II, p. 409-19; Samuel, 1972, p. 42-9

76 See Toomer, 1984, p. 13.

77 Jones, 2000, p. 148-150.

78 Toomer, 1974, Jones, 1999a, p. 89-90; Jones, 2000, p. 143; 156 f.

79 Jones, 1999a, no. 4137.
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used by astronomers, including Timocharis and Hipparchus, from 330
B.C. until at least the first century A.D.

Point (a) seems not to offer enough to account for the use of a
Callippic epoch. Neugebauer argues against (c]), and seems rather to
prefer something like (b) when he says that "Meton did not attempt to
introduce a new lunar calendar but intended to establish a definite
starting point in the solar year for the construction of
parapegmata."80 He offers no argument against Toomer's point about
why the Athenian calendar should have shown up in Miletus I or
Timocharis.8! On balance, I find it the evidence to weigh in favour of
the Callippic Cycle being a regulated lunar calendar which probably
used the same month names as the Athenian civil calendar. This
calendar is attested as being used for the dating of astronomical
observations, and also probably served to calibrate lunar and

astrometeorological cycles.

Conclusion

The parapegmata should be seen as extra-calendrical tools for
tracking phenomena which are not directly linked to one's local
calendar. In the case of the Greeks, the calendars in question were
lunar, and the parapegmata are overwhelmingly concerned with
phenomena tied to the sidereal year. In the case of the Romans, the

calendar is fairly well tied to the solar year, and the phenomena

80 Neugebauer, HAMA, p. 622.
81 Or at Oxyrhynchus, for that matter.
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tracked in inscriptional parapegmata are frequently non-solar. Some
Greek parapegmata treat the sun's entry into zodiacal signs as an
important phenomenon, either because it was seen as
astrometeorologically significant, or (less likely) as a means to
calibrate the parapegma from year to year. The summer solstice, I
have argued, was probably used for calibration. The Metonic cycle
may have been (or included) schematic lists of solstice dates, and the
Callippic Cycle was a more precise version of the Metonic, and also

probably functioned as a regulated astronomical calendar.



Chapter Five
De signis

I: What the Predictive Sign Is and What it Is Not, or at Least Not
Necessarily

It is apparent from even a cursory look at the astrometeorological
parapegmata that the stars are seen in these texts to function as
signs for predicting coming weather patterns. But this simple
statement hides a multitude of difficulties. We need to be clear in the
first place on what we mean by 'sign,' and in the second place on how

these signs were observed and interpreted.

For the purposes of this work, A predictive sign is defined as:

any object which, through the application of some non-

random process of formal or informal reasoning, serves as

the temporally preconditional interpretand of a prediction.

By formal reasoning I mean the application of some set of
implicit or explicit rules to arrive at a prediction. This should be
understood broadly enough to include the following of some authority
such as a text, a table, or a precedent. It would include, for example,
an omen-watcher's consultation of a canonical text before
interpreting an observed event. The model for ancient divination as a
professionalized practice is overwhelmingly one of formal reasoning.
By informal reasoning I mean to include, strictly for the sake of

completeness, any less rigorous interpretations of signs, such as a
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peasant’s vague and unsure guess that an event is somehow ominous,
but also what Bottero called divination inspirée.! This work is
concerned only with formal reasoning.

Object is here meant to include not only physical objects (e.g.,
two-headed calves, stars) but also events [e.g., stellar phases,
eclipses] and, perhaps surprisingly, texts. For my argument on this,
see the section below on Text as Predictive Sign.

Temporally preconditional interpretand serves to delimit precisely
(if not particularly gracefully) certain aspects of the predictive sign, as
distinct from the linguistic sign. These are: (1) the sign typically (but
not always) occurs before or at the same time as the event it is used
to predict will occur; (2) the sign is a precondition of the prediction,
either necessary, sufficient, or both; (3) the sign functions as the
object which is to be interpreted by being fed into the mechanism (so
to speak] of formal or informal reasoning in order to produce a
prediction. The prediction is what is foretold based on the result of
the process of formal or informal reasoning. [ will sometimes refer to
the prediction as the sequens (pl.: sequentia), here meaning simply the
event which is predicted to follow from the occurrence (or predicted
occurrence] of the sign. Thus in the parapegmata, a sign may be the
rising of Arcturus, and its sequens a storm at sea. The particular
temporal relationship between the sign and the sequens such that the
sign occurs either before or at the same time as the sequens, I will

call the normal case.

1 See Bottero, 1974.
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Before proceeding any further, I would like to make clear one
other aspect of what [ mean by 'predict’. One frequently encounters
discussion of how ancient astrologers and diviners ‘attempted to
predict' the future.2 What is meant by this, I take it, is not that they
were trying to make a prediction when they were somehow prevented,
but that they said that something would happen, and then that event
may have (coincidentally) transpired, but quite likely (given the
methods they were using) it did not. This use hinges on a common
conversational use of 'predict' where the phrase 'I predicted that X
would happen' often implies that I predicted X correctly. This is not
the meaning of predict I will use. I choose to keep 'predict’ to its
literal, non-extended meaning where it refers simply to the act of
saying that a certain event will occur in the future. Whether what
actually happens is in agreement with the prediction or not is
irrelevant, and, in the particular study here undertaken, actually
unknowable. I say unknowable because the weather events which
followed the predictions, i.e., what actually occurred on the
designated day, are opaque to us insofar as we have, to the best of my
knowledge, no follow-up reports concerning the accuracy of ancient
weather prediction. Now this opacity is not trivial. It limits our
inquiry in a fundamental way: we cannot ask questions about the
accuracy or inaccuracy of ancient weather prediction, since no

answers can be forthcoming.3 More important, though, is the fact

2 See, e.g., Jenks, 1983
3 By contrast, Bowen and Goldstein, 1988, p. 56, argue that the parapegmata must
have been very Inaccurate, and so their primary use must have had little to do
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that the question of the veracity of astrometeorology seems not to
have been asked in the ancient texts themselves.4 Quite simply it
seems not to have been much of an issue. This being the case, I
think it historiographically unsound to import our notions of what is
and is not reliably predictable into the parapegmata. What we can
more profitably ask is how the prediction itself works as a product of
formal reasoning.

Li: Text as Predictive Sign

[ said above that texts could function as predictive signs. I did so on
the recognition that much astrological practice in antiquity did not
necessarily involve looking at the stars at all. One could consult
texts to determine the state of affairs in the heavens, and did not
need to actually observe events to know they were happening.5 This
is particularly the case with the astrometeorological (and
astronomical] parapegmata, which predicted not only the weather,
but also the stellar phases. We thus have two levels of signification

with actual weather prediction, and more to do with medicine and town
planning. But this assumes (a] that anclent standards for weather prediction
were more or less the same as ours, and (b) that it would be self-evident to an
ancient farmer that the actuat weather was frequently in disagreement with the
predictions. I think the incredible tenacity of rule-of-thumb weather predictions
(for examples, consult a modern Farmer's Almanac, or, for that matter, many
modern farmers) disproves (b).

4 Geminus, XVII has often been interpreted as doing so, but all Geminus is there
arguing against is one type of theoretical justification for the parapegmata,
which Is that there is a direct physical force being effused by the stars and
reaching as far as the earth. He nowhere makes the more general claim that
astrometeorology has no predictive veracity.

S A good example of this is horoscopic astrology, which retrodicted planetary
positions from tables rather than consulting observation reports.
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in these (as in other astrological texts): a text tells the reader that a
certain star will rise, thus the text functions as the sign for the
prediction of an astronomical event, and this astronomical event
serves as the sign that a particular meteorological event will occur.8
In fact, textual consultation is the primary mode of signification
which concerns us in the present work, since most of the evidence for
ancient astrometeorological practice derives from such texts. Apart
from a few sketchy reports,’ we do not see observers out looking at
the sky in the astrometeorological texts. Rather, we see works to be
consulted independent of astronomical observation. In inscriptional
parapegmata, one need only look at the entry with the peg beside it to
read off the current day's astronomical situation and/or weather
forecast. Similarly, counting date-differences (holes] would furnish a
prediction for any future date. In literary parapegmata, one usually
read off the current or future astrometeorological situation by
referencing the calendrical date. That is: one did not see Arcturus
rise and then search through the parapegmata to find out the current
calendrical date and meteorological prediction (the organization of
the parapegmata would make this awkward]. One rather looked to
the current date to find out what should be happening in the sky. In
that sense, the parapegmata must be seen, somewhat surprisingly

6 I note that in genethlialogical astrology the text often tells us about past rather
than future states of affairs.

7 I am thinking here of Geminus' story (ch. XVII) that astrometeorology was based
on repeated observation of the heavens and the climate, Sextus Empliricus’
simlilar report {Adv. Math. V), and possibly the Clodius Tuscus parapegma.
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perhaps, as tools for eliminating the need for observation.8 Indeed, in
many cases, the very phenomena they are used to predict—storms,
rain, snow—would have, by their very occurrence, prevented any
astronomical observation.? [ would thus distinguish the practical
level of semiosis and prediction from the theoretical level,10 where the
practical level is the consultation of texts, and the theoretical level is
the assumption lying behind (and justifying) the texts, that the
stellar phase functions as a sign for the coming weather. This
practical level is perhaps the more semiotically complex of the two,
since it has features of the traditional (i.e., linguistic] sign, as well as
the predictive sign. That is: the text, composed of written words, is
interpreted (read) by someone according to a set of formal
grammatical (or grammar-like) rules. Nonetheless, the predictive
model does still apply, since the interpretation of the text leads to a
prediction of future states of affairs, which prediction is always
temporaliy situated, and is grounded, legitimated, and effected in a
context necessarily much broader than just the set of grammatical
rules used in the linguistic interpretation. I note also that in some
parapegmata, the theoretical level has dropped out entirely. So

Polemius Silvius is able to simply correlate meteorological phenomena

8 This is not the case with texts like Heslod, Op., for example, which tell us of
certain significant astronomical events to watch for, but do not date the events.
Heslod's reader is expected to actually watch for the astronomical event, and
when It occurs, to recall or look up what Heslod said about it.

9 In her edition of Ovid's Fastl, Fantham agrees that the astronomy in the text is
not meant to be observationally corroborated, though for quite different reasons
than mine. See Fantham, 1998, p. 36; see also Newlands, 1895.

10 This might more accurately be called the theoretico-rhetorical level
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(taken from Columella) with calendar dates only. The stellar phases
have disappeared.

Lii: Departures _from the Normal Case

We should note that the semiotic situation as [ have defined it—that
is, the normal case—seems curiously reversed in a few instances:
Pliny says that we can tell "from storms that a star is completing (its
phase]” at the equinoxes,!! and Ovid tells us that "when it is the
Nones of January, the rains sent to you from dark clouds will give the
sign that the Lyre is rising."12

Far from disproving the normal case, these examples can rather
be seen to broaden its catchment area. In these, as above, we have,
at the theoretical level, a sign serving to give us information about (in
this case) contemporaneous events in the heavens which are
presumably not visible, due to the very phenomena (storms, clouds}
that betray them.!3 And as in the normal case the other level of
signification, the practical level, is textual. We can read these
passages as predicting a pair of related sequentia: from the text of
Pliny or Ovid, we can predict both the stellar phase and the weather,
even if the very weather predicted would necessarily prevent our seeing

the stellar phase of which it is the sign.

11 pliny, NHI.108

12 Ovid, Fast, 1.315: tnstiterint Nonse, misst tbt nubtbus atris signa dabunt tmbres
exoriente Lyra. See IV.901 {. for a similar passage.

13 1t is tempting to see a parallel here to Sextus’ definition of a reminiscent sign:
one which indicates something not at the moment visible (Sextus Empliricus, PH,
11.99 f.], but Sextus' reminiscent sign has a weaker implicative force than I think
we can see here.
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Even stranger, perhaps, is that several sources explicitly tell us
that sometimes the predicted weather event can occur before its sign.
So Geminus tells us:

Often (the parapegmatist} has marked a change in the

weather!4 with the rising or setting of a star three or

four days too late, and sometimes he has anticipated
the change by four days.15

In the Aétius parapegmal6 there is a similar flexibility with regard to
the temporal sequence of weather and phase, and Columella tells us
that "the force (vis] of a star is sometimes before, sometimes after, and
sometimes on the actual day of its rising or setting."!7

While these cases do represent an increased complexity in the
temporal relation between sign and sequens at the theoretical level of
the normal case, there is no problem at the practical level. And even
the apparent theoretical problems, where the sign is occurring after
the sequens, are alleviated to some extent by the certainty, provided
on the authority of the parapegma, that the sign must definitely be
coming on a particular day.

II: Causation vs. Signification

Typically, the question of signification in the astrological texts has
been framed as one of mere signification versus causation, such that

14 1 am treating émonuaive: here as an extended use of the verb, meaning 'to mark
an émonuaoia.’ The grammar of this sentence is odd, but the sense Is clear. For
more detailed comments, see section III, below.

15 Geminus, p. 188, 1. 18 f.

16 A.xv, above.

17 Columella, RR, X1.1.32.
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when a sign merely signifies something, it is an inherently somewhat
uncertain indication of the likelihood of that later event, as opposed
to a cause, which necessitates the later event, the consequent. So
Erwin Pfeiffer, whose framing of the problem greatly influenced Rehm,
writes:

Regarding astrometeorology, one of the most fundamen-
tal questions is whether the fixed stars (i.e., the stars
other than the sun, moon, planets and comets) have an
effective power—primarily on the atmosphere and on
weather-phenomena—(one would call this a moteiv of the
fixed stars), or whether they only give an indication of
events in the atmosphere and on Earth, as Sextus
Empiricus reports (the ancient term for this is
onuaivev).18

Here Pfeiffer is attributing to Sextus a definite statement that the
stars indicate but do not cause the weather. But this is not what

Sextus is saying. The Sextus passage Pfeiffer cites reads as follows:

It now lies before us to inquire concerning astrology, or
the mathematical art, [by which I do] not mean the
complete practice of arithmetic and geometry taken
together, nor the predictive ability!® of the followers of
Eudoxus, Hipparchus, and other such men, which is
also called 'astronomy,’ for this is the observation of
phenomena, as in agriculture and navigation, from
which it is possible to foretell droughts and downpours,
plagues and earthquakes, and other such atmospheric
changes.20

The most important thing to note in this is that Sextus says nothing
about whether the stars cause or merely signify the atmospheric
phenomena. There is no discussion of causation at all. What he

does say is that meteorology is observationally grounded, but this is

18 pfeiffer, 1916, p. v.
18 Suvaug
20 sextus Empiricus, Adv. Math., V.1-2, italics mine.
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quite a different claim than that Pfeiffer wishes to impute to him. To
say that meteorology is based on the observation of phenomena is to
say nothing at all about causation. Phenomena which are observed
to occur together can be either causally linked, or merely coincidental
(but frequently coincident}, and Sextus does not commit himself to
either position here.

Beyond this, Pfeiffer's analysis, while incomplete (his book
lamentably ignores Pliny and Ovid among others}, is useful insofar as
he looks at a wide range of sources for astrometeorological beliefs,
from Homer all the way through to Plotinus, and shows when claims
about the causative powers of the stars (whatever this may mean
exactly) are being explicitly or implicitly made, and when they are not.
But he takes many refutations of causation and questions about the
certainty of astrometeorology as arguments in favour of (mere)
signification. It is this opposition I wish to contend.

His approach misses a fundamental point about ancient
notions of signification: that sign-relations were often necessary
rather than just likely.2! That is, signification, on the ancient
understanding of it, could entail absolute certainty, and causation
could just as easily lead to uncertainty. On the latter count, Aulus
Gellius?? repeats a lecture against astrology by Favorinus where
Favorinus interestingly attempts to refute astrology by arguing that

the causal forces of astrology would have to be so many and so

21 gee, e.g., Philodemus, De signis, 2; De signis, 50; Sextus Empiricus, Adv. Math.,
099 f.
22 Aulus Gelllus, Attic Nights, XIV.1.1 f.
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diverse as to be necessarily incomprehensible to any one astrologer.
Pliny also talks of the multitude and complexity of atmospheric and
sidereal causes,?3® which lends some uncertainty to astrometeorology.

I should also note that the notion of cause which shows up in
Pfeiffer and Rehm is overly simplistic. M. Frede24 has shown that the
notion of what constituted a cause changed over the years, so that by
later antiquity it began to often—but not always—resemble our
modern conception of cause as an active agent.25 But many of
Pfeiffer's sources are pre-Hellenistic, and so his modern interpretation
of cause represents a misreading of those sources.

On top of this, it is important to note that the ancient concept
of signification was broad enough to include causative relationships
as one species of sign-relation: that is, in the situation where X
causes Y, then X can also function as a sign of Y.26 This is quite a

departure from Pfeiffer's use of signification.

Thus, the astrometeorological and astronomical parapegmata
function, at a practical level, as predictive signs. But the
astrometeorological parapegmata also contain, at a theoretical level,
other predictive signs, the stellar phases, which could, by themselves
and in the absence of the text, be used to predict the weather. The

23 Ppliny, NH1.105 f.

24 Frede, 1980.

25 1 decline the opportunity here to go Into the tangled mess of problems with
clarifying the modern notion beyond merely saying that I am here using an
ordinary-language sense of ‘cause’.

26 A standard ancient example of this is that lactation Is a sign of having recently
glven birth. (See, e.g., Sextus Empiricus, Adv. Math., I1.106; Aristotle, An. Pr.
[1.27.13; Plato, Menex., 237e).
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case of the astrological parapegmata is slightly less clear, insofar as
we must posit an extra-textual set of interpretative tools which the
readers of the parapegmata must have used to understand the
significance of the combination of hebdomadal days, lunar days, and
so on. Nonetheless, if we allow for that set of interpretative rules,
then these parapegmata work in analogous ways to the
astrometeorological parapegmata.

III: The Meaning of émonuaivei

From the fact of their derivation from onuaive:, the verb é monuaivet
and its related noun émonuaocia would seem to imply signification in
some fundamental sense. But these two words have specialized
technical meanings in the astrometeorological and medical traditions
which depart from the sense of their root words. These specialized
meanings, particularly in the astrometeorological texts, have been
misunderstood by modern commentators. Attempts to understand
é¢monuaiver and émonuaocia have suffered from the attempts at
preservation of this sense of signification. In particular, émonuaoia
has found its way into the German literature as the word Episemasia
(pl. Episemasien) which is contrasted with Phasen and functions as a
very general term for the weather indications (Witterungsanzeichen)
(i.e., the 'significations,’ what [ have called the sequentia] of the

parapegmata.2?

27 See esp. Rehm, ‘Episemasiaf’, RE; Boll, 1893.
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But this use is based on a misunderstanding of the Greek word.
[ will argue that the Greek verb émonuaivel and the noun é¢monuaacia
have specialized technical uses in the astrometeorological literature,
where the verb (both intransitive and impersonal in Greek) means
"there is a change (in the weather),” and the plural noun means
"changes in the weather." They thus have nothing to do with an idea
of signification, as scholars have supposed.

As a parallel, a look at the medical use of the noun émonuaoia
will show that it too has departed from an idea of signification,
implying instead the access of a fever, which, it should be noted, is
not just the onset, but also the duration of its symptomatic phase.
This parallels the astrometeorological use by referring to an observable
thing , not just the sign of an unobservable thing. I think the close
connection between astrometeorology and medicine in antiquity may
show this parallel to be no mere coincidence.

The parapegmatic literature in Greek contains repeated uses of
the verb émonuaivel in an unusual construction. The verb, primarily
supposed to mean 'indicate’, 'mark’ or 'give signs' by the LSJ, is used
intransitively and without an obvious subject, as in Geminus: fuépg
KaAAimeo Kapkivos &pxetal avaTtéAAav: Tpomal Bepwai kat émonuaivel.28

The LSJ offers the following definition of this use:

IIl. intr., give signs, appear as a symptom in a case, ...;
... of puberty show itself, ...; of weather signs, indicate a
change of weather, ...; impers., symptoms appear...

28 Geminus, p. 210, l. 14-15.
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Note that the definition as it pertains to weather signs implies that
the verb is intransitive, but personal. But there is no obvious subject
in the example from Geminus. Unless we supply a subject, such as
‘this stellar phase’ or 'this day,’ we cannot, strictly speaking, use the
LSJ's intransitive personal definition.2®

Rehm treats ¢monualvel as an impersonal by translating it as
"Bei einer Phase gibt es ein Zeichen."30 But a sign of what exactly?
He argues that in the parapegmatic literature ¢ monuaive: implies
something about a change in the weather,3! which I think is correct,
but he maintains the notion of signification as being always at the
heart of the meaning of émonuaivet. Pfeiffer also sees signification as
central: he translates émonuaivel as "ldBt erwarten, zeigt an, deutet
auf."32 Pfeiffer further claims that ¢ monuaiver was sometimes written
just as onuaive:33 however, all but one of his examples are easily
dismissed as scribal errors. His remaining example, from Lydus' De

mensibus34 cannot be an alternate writing for the intransitive

29 The example cited by the LSJ, Theophrastus, De sig., 10, does seem to be both
intransitive and personal, and in this respect, Theophrastus' use of ¢monuaive:
does not fit that of the astrometeorological literature. Theophrastus uses
émonuaive Intransitively but personally in De Signis exactly where we would
expect onuaivet with a direct object. Indeed, he runs the two constructions in
parallel: kal é&v éml 1O TTAlov vepéAn mposiln. ... UBcp #} &veuov onualver. dtav
Tpis yévntal, tmonuaive (Theophrastus, De sig. 22]. Hort translates émonuaive
as "It {s an indication of rain," following, presumably, from the chapter title (“The
Signs of Rain”) he has artificlally inserted just above section 10. But since signs
of wind etc. are also discussed In this section, {t seems presumptuous to assume
Theophrastus meant specifically 'rain’ here. I think 'Indicates a change in the
weather’ is better. Signification also seems to be present in Epicurus’ use of the
noun in the Letter to Pythocles. See Diogenes Laertius, X.98.8;115.9; 116.1.
Rehm, ‘Episemasiai’, RE, col. 181

Rehm, ‘Episemasiaf’, RE, col. 181 {.

See Pfeiffer, 1916, p. 85-86.

Pfeiffer, 1916, p. 87.

See Lydus, De ost., p. 296, 1.1.

LE8Ls
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¢monualvel since onualve is being used transitively, with Bpoxas as its
direct object. Pritchett and van der Waerden translate ¢ monuaive
with the verbless noun-phrase "sign of weather."35

But these interpretations do not depart significantly from the
LSJ's interpretation, which stresses indication or signification as
central to the meaning of the verb. Moreover, they are all
dissatisfyingly vague. I will argue that in the astrometeorological
parapegmata and related literature, the meaning of ¢ monuaive: does
not centre on signification, but primarily implies the idea of
changing. I would translate it thus as 'the weather changes’, or
impersonally as 'there is a change (in the weather).’

In the first place, the parapegmatic uses of ¢émonuaive! are best
understood as true impersonals. There is no obvious subject stated,
and implied subjects are, in the main, unsatisfactory. Take, for
example, Geminus, 1 Cancer: nuépg KaAAimme Kapkivos &pxetal
avaTtéldewv Tpotai Bepvai- kal émonuaivel.36 Here there is no
grammatical subject, although there is a candidate for a logical
subject: the beginning of the rising of Cancer. But this interpretation
does not work for passages such as 16 Leo: fuépga EUddEc
é¢monuaivel.3? Since there is no stellar phase mentioned which could
serve as logical subject, and the dative construction rules out taking

nuépq as an implied subject.

35 See van der Waerden, 1984a, p. 105, f.
36 Geminus, p. 210, L. 14-15.
37 Geminus, p. 212, 1. 23. Seealso p. 214, 1. 5; Ptolemy, Phas., p. 15, 1. 10, etc.



Lehoux, De signis -134-

If, however, we treat these uses as impersonal, we can render
the meaning of émonuaive: as 'there is a change in the weather,’ more
or less equivalent to yetaBdAAa 6 anp. The attempt to maintain the
sense of signification, reading émonuaive as 'there is a sign that the
weather will change,' does not fit the general nature of the
parapegmata. An astrometeorological parapegma typically correlates
days with stellar phases and weather predictions. The predictions
are, almost without exception, concrete: 'it will rain,’ 'there will be a
south wind,’ etc. The few instances where predictions are more vague
are characterized by the following two traits: 1] they take the form of
either a) 'a storm usually happens,' e.g. fjuépq@ AnuokpiTe ... Gvepot
XelHépion s Ta TToAA&,38 or rarely, b) 'wind tends to blow,’ e.g. fuépg
Anuokpite ... émmveiv gi1Ael,39 and 2) they are frequently attributed to
Democritus, one of the earliest named sources for the parapegmatic
tradition. In no case do the entries in the parapegma tell the reader
to watch for vague and unspecified signs of any kind. Rather, they
state that particular phenomena will occur on particular days.

Likewise, texts from outside the corpus of astrometeorological
literature point to such an interpretation as well. Stobzeus reports
that Anaximenes thought that t&g & émonuaciag yiyveofai 8i& Todv
filiov uévov.40 This sentence appears in the middle of a longer section

on Anaximenes' beliefs about the stars in general, and by saying that

38 Geminus, p. 218, 1. 15-16. The possible exception to this is the calendar of
Clodius Tuscus, which occasionally has entries of the form &gt & dTe Ui or EoTi
&Te xal Bpoxai (see Lydus, De ost., Jan. 27 and Feb. 10, respectively). Isuspect
these mean 'intermittent rain' rather than 'in some years, rain.’

39 Geminus, p. 218, 1. 16.

40 stobeeus, Anth, vol. I, p. 2083.
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they happened because of the sun, Stobseus would seem to imply from
this that Anaximenes did not think that the é monuaociai came about
because of the fixed stars.4! Now, if we interpret the émonuaciai here
as signs of some kind, then the sentence is difficult to understand.
Keep in mind what was being observed: the horizon was watched at
either sunrise or sunset for the appearance of a particular star. It
was not the sun that was observed, although information about its
position or motion could perhaps have been abstracted from the
observation. So the phenomenon seen was simply the appearance of
a star close to the horizon at sunrise or sunset. If we take
¢monuaociai to imply signification then we have the strange situation
of the signification (by definition, something manifest, observable)
happening by means of something not observed (the sun]. We get
around this problem, however, by translating ¢monuaociai here as
'‘changes in the weather’. So what Anaximenes is saying is that
changes in the weather (contrary, perhaps, to what Hesiod may lead
one to believe) are due to the sun, not the stars.

Such an interpretation does tum up in the LSJ's treatment of
this noun. It reports that in the plural, émonuaocia can mean
"changes in the weather." [ am at a loss to explain why this meaning
is absent in their entry for the verbal form of this word.

Further confirmation of the centrality of the notion of ‘change’
rather than that of 'signification’ can be found in the earliest

41 Note that my argument here does not claim that Anaximenes actually used the
word ¢monuaaciai (in which case he would be the earliest author known to have
used it in reference to weather]. All that matters Is that Stobaeus used the word
In the particular sentence under examination.
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preserved astrometeorological parapegma, P. Hibeh 27, dating from c.
300 B.C. There we find the following:

PRI ALy o U oW

&vé&Baov. 42
Here we note that, unlike elsewhere in the parapegmatic literature,
¢monuaivel is being used personally. Grenfell and Hunt offer the
following comment: "This entry 'the river gives indication of rising,' ...
refers apparently to the flood reaching its full height, which it usually
does early in October. Epeiph 23 ... being the day of the autumn
equinox, was probably Sept. 27."43

As it stands, however, this interpretation makes little sense. It
is clear, I think, that the entry does refer to either the end of the
rising of the river, or to the beginning of its receding. But rendering
the idea that the river begins to recede as 'the river gives indication of
rising’ loses this sense entirely. It is almost as strange as if we were
to translate &vepos yéyas vel as 'the wind gives indication of
calmness.' The solution of this difficulty lies in treating ¢monuaive
here as we have in the other parapegmata, as fundamentally implying
change, rather than signification. Our understanding of ¢ moTaudg
¢monualvel mpds v dvéaBaaiv would thus be: 'the river changes with
respect to its rising,’ i.e., either 'it finishes rising,' or 'it begins to
recede.’

42 Grenfell and Hunt, 1906, vol. I, p. 149, col. xil.
43 Grenfell and Hunt, vol. I, p. 156, n. 168-9.
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Combining this with the other evidence we have seen, [ think
the best translation of émonuaivel in the parapegmata would thus be
‘there will be a change (in the weather].'#4

Likewise, the noun é¢monuaocia should be translated, at least in
astrometeorological contexts, as 'a change in the weather’. I note

that in other astronomical contexts, it can just mean 'significance’.45

IILi: émonualver with a Dative Object

Rehm has argued that the verb ¢monuaive: never appears with an
accusative object:

Der medizinische Terminus kann transitiv gebraucht
werden (einen Menschen ,zeichnen‘); beim meteoro-
logischen kommt ein Akk.-Objekt niemals vor. ...
Dagegen ist es durchaus logisch, dag die Witterungs-
erscheinung, die als Zeichen zu betrachten ist, wofern
eine bestimmte angegeben werden kann, im Dat. instr.
hinzutritt, wie USao xal &véupois4® ... Gleichen Sinn hat
es wenn eine solche Angabe in der knappen Sprache der
Parapegmen im Nominativ oder mit verbalen Ausdruck
selbstindig daneben tritt, wie k&meita émonuaiver
XV kaTa 8&dAacoav (Euktemon 15. X. G {= Geminus
p- 214, 1. 24]).47

But the MSS of Geminus unanimously contain one use of ¢monuaivel
with an accusative object: AnuokpiTe ... émonuaivev @iAet Bpovv kal

Gorpamiyv kal Udati A &véue A Gupdtepa cs el T& ToAA&.48 The

44 Using the present tense to indicate future events is standard practice In the
parapegmata.

45 See, e.g., Ptolemy, Alm., I! 536.21, 537.8, 540.7.

46 ptolemy, Phas., p. 63, L. 24. Note that Rehm's citation ("Demokrit, 19. VIII. G") is
incorrect.

47 Rehm, ‘Episemasiaf’, RE, col. 181.

48 Geminus, p. 222, 1. 10.
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strange switch here from accusatives (Bpovtiy kal &oTpamiy) to
datives (USan f§ &vépe) is puzzling. Wachsmuth emends the sentence
to read BpovTij xal &otpam) kal iBat f &véue fi &uedTepa,4? and
Manitius follows Wachsmuth. Halma prefers to leave the accusatives
and emend the sentence to BpovTiv kal Gotpammyv ouv UdaT fj &veuep 1
&updTepa.50

Against Halma [ would argue that his emendation would be the
only instance of ¢émonualver governing a weather condition in the
accusative. This being said, it should be noted that there are only
two other instances in which ¢momualve: clearly governs a weather
condition in the dative, one being a Democritus fragment from
Ptolemy cited by Rehm: AnpoxplTep ¢monuaivel Uaot kal &véuoigS?
(which prompted Wachsmuth to emend the Geminus passage to
include the string of datives in the first place}, and the other being
Miletus II, 456B: xal ¢mjonualver x&Aaln.52 A third instance occurs in
a restoration by Rehm of a dative in Miletus II:

U&s éoia émTEAAeL k]al émon-
paivel vétowt kat' Evktiuovas3d

but given the degeneration of the text this reading is highly
uncertain.

Rehm has argued that these datives following ¢ monuaiver must
be instrumental, meaning that the sign itself is derived from the

49 wachsmuth, 1897, p. 188, 1. 13.

S0 see Wachsmuth, 1897, p. 188, n. 13.

51 ptolemy, Phas., p. 63, L. 22-3.

52 Diels and Rehm, 1904, p. 110: left side, L. 4. Diels and Rehm's restoration of xat
tm] does not seem unlikely. onuaiver x¢éAalnt on its own would be even more
puzzling.

53 Rehm, 1904, p. 756.
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weather phenomenon in the dative. He distinguishes two distinct
uses of émonualvei: 1) "Bei einer Phase gibt es ein Zeichen,"54 where
the sign implicitly refers to a change in the weather, and 2) "Bei einer
Phase gibe es ein Zeichen durch Witterungswechsel,"S5 where the sign
derives from the weather phenomenon associated with the phase. He
states quite explicitly that the datives refer here to a sign given by the
weather, not of the weather: "Dagegen ist es durchaus logisch, daB die
Witterungserscheinungen, die als Zeichen zu betrachten ist, wofern eine
bestimmte angegeben werden kann, im Dat. instr. hinzutritt."56 This
would imply that the parapegma contains a prediction of a weather
event qua signifier of something else. We have already seen that
sometimes weather phenomena can function as signs of otherwise
unobservable astronomical phenomena, but in cases where this is so,
both the sign (rain, storms] and the sequens (some stellar phase) are
made explicit. But in AnuokplTe émonualvel i8act kal avéuoisS7 there
is no clear sequens, i.e., no stellar phase that the rain is supposed be
a sign of.

Lastly, only three weather predictions in the parapegmata are in
this dative construction, and Rehm fails to show why so few
occurrences of rain, wind or hail were signs of particular phases.
Moreover, the common absolute use of ¢ monualivel frequently has no

stellar phase, nor anything else attached to it and thus, if we apply

54 Rehm, ‘Episemasial’, RE, col. 181.

55 Rehm, ‘Episemasiaf’, RE, col. 183.

56 Rehm, ‘Episemasiaf’, RE, col. 181, italics mine.
57 ptolemy, Phas., p. 63, 1. 22-3.
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Rehm's interpretation consistently, these instances would be vague to
the point of meaninglessness.

Rehm's argument that these are instrumental datives is,
therefore, untenable.58

It makes much more sense, I think, if we take these datives to
be comitative rather than instrumental: ‘There will be a change in the
weather, with hail,’ i.e. 'including hail." Indeed, this is exactly how
the dative is being used in the following: xai ['ATpiAico] é&v avépc
&otpayn, 6 Paaikels Tous dpxovTtas autol oveyoel.5® Another
possibility, albeit one I consider less likely, is that these are datives of
respect: ‘There will be a change in the weather (in particular] with

respect to the winds and rain.’

IILii: The Extended use of émonuaivet

In Geminus XVII there is an unusual use of ¢monuaiver. In a passage
criticizing the parapegmatists, he says:
ToAAGKIs 8¢ ueB’ fiuepas TPETs ) TEcoapas EMECTIUNVE TT)

¢mToAn f Th dloel ToU &oTpou, foT1 &' &Te TpoEAafe THv
é¢monuaiciav Tpd NuepDV Tecadpev.60

58 There are, to be sure, instances of émonualve: governing words for ‘stars’ In
phrases analogous to the instrumental dative, e.g., Anuokpite &pxetal "Wpicwv
tmTéAAew kal giAel ¢monuaivew én’ autd (Geminus, p. 232, 1. 21-2. See also
Rehm, 1904, where he restores [ Yades} émTéAAovow €cbde(v kal émonuai]ve
avuTais kata OAm{mov...]). But there is nothing unusual about a prediction of
changing weather being made from a star (Orion In this case). Indeed this is
what the parapegmatic literature is all about.

59 cumont, CCAG, vol. III, p. 48.

60 Geminus, XVII, p. 188, 1. 18 f. Manitius inserts a <Tis> after moAAéis 8¢, but I see
no real need for it. He translates the passage thus: "Oft hat jemand drel oder vier
Tage zu spét an den Auf- und Untergang des betreffenden Gestirns eine
Voraussage gekniipft, bisweilen eine soiche auch vier Tage zu friih angesetzt.”
(See Geminus, p. 189). Aujac, also eliminating the Tis. offers the following rather
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which [ translate as:

Often (the parapegmatist] has marked a change in the
weather with the rising or setting of a star three or four
days too late, and sometimes he has anticipated the
change by four days.

Here the subject of émeofjunve (the parapegmatist) is carried over from
the previous sentences, and the verb itself seems to mean that he has
put down or marked an ¢monuaoclia beside or with the stellar phase.

This use is a simple extension of the normal use of the nominal form

¢monuaasia.

lILiii: émonuaiver as Medical Terminology

Another specialized use of émonuaiver occurs in the medical literature.
Galen defines the derived noun, é¢monuacia, as follows:

kaAd 8’ eioPoAnv mapofuouol Tév axpiPds 1idn TpdTov Xpdvov amAaTi.
Tév 8’ aUtdv ToUTov émoanuadiav sicifaciv dvoudlew.6! Elsewhere, he
says: ...8tav év Tals &pxals TV Tapofuouddv, as ¢monuacias
dvoualovaw...62 and ...¢v Tals eiofolals TGOV TupeTOV, &5 éanuasias
dvopafouaw..83 According to this use, then, the noun émonuacia
refers to the onset (and in some cases, the duration) of the

appearance of the symptoms in a cyclic fever,54 and not, typically to

freely idiomatic translation: "Souvent aussl les indications données valent avec 3
ou 4 jours de retard sur le lever ou le coucher de l'étoile; & d’autres moments, les
indications sont en avance de 4 jours.” (Aujac, 1975, p. 87).

61 De morborum temporibus Liber, in Galen, vol. VII, p. 426.

In Hippocratis aphorismos commemtarii, in Galen, vol. XVIIb, p. 452.

In Hippocratis prognosticum commentaria, in Galen, vol. XVIIIb, p. 120.

I exclude non-cyclic fevers, since Galen seems to think that continuous fevers do

not have émonuaocia: év ptv ydp &Aloig &maot mupetols ai ToiatTal eiofoAal

&BAirTO1 YivovTal Xeopls Tou Tpagijvar kata 8¢ ToUs ékTikous W&V TO

288
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the symptoms themselves. Elsewhere, émonuaocia is contrasted with
&veais, remission,5% and means the ‘manifestation’ of the disease, by
which translation [ wish to imply not simply a symptom abstracted as
such, but rather the period of the disease during which the patient is
feverish. Indeed, Galen even refers to the 'symptoms of the
¢monuaocia’: Ta Tis émonuaocias onuela® I choose ‘manifestation’
rather than access simply because of the ambiguity of the English
term access, which often can just refer to the onset of symptoms.
That more than just onset is implied becomes clear in the contrast
between émonuaocia and &veois. as in Galen's De typis where diseases
are classified according to the duration of the émonuacia versus that
of the &veois:

TV TUTICOV Ol uev elor TpdTOL, Of Bt 5EUTEpOl kal oi pév

EoTTES, ol O¢ kivoupevor kal TT&Awv of pév eioiv amAor, ol 8¢

ommiacias, oy 5 Ty Gva s LY EXOVTES TV

Moreover, duration is implied in such statements as kaT& Tov
kaipdv Tijs émonuaocias.b8 'during the time of the émonuaocia’;
katapprifel TEV émonuaotcdv, b9 ‘there will be discharges during the

émonuacia’; xata utv olv Tov TP ToV Xpdvov Tijs émonuacias,70

EvavTicoTaTov, oud’ SAcws émanuacia yiveral kaT oudéva xpdvov, GAA’ els tomi
owexns TIUPETSOS CIOTTER. O kaAouuevos iBicog auvoxes. De diff. feb., Galen, vol VII, p.

eg.. in Galen's De typls, Galen, vol. VII p. 464, 5, 7 et passim.

See De differentils febrium, in Galen, vol. VII, p. 356; Synopsls librorum suorum de
pulsibus, in vol. IX, p. 475; De preenotione ad posthumum, In XIV, p. 661.

67 Galen, vol. VII, p. 464, 1. 5, f. The use here is identical to that elsewhere in De

typls.
68 Galen Synopsis librorum suorum de pulsibus, In Galen, vol. IX, p. 480.

69 Archigenes, Fragmenta inedita, p. 68 1. 6.
70 Anonymi Medidi Perl lycanthropias, 1.16.

8§8
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'during the beginning of the émonuaoia'; ) axud Tis émonuaociags,’?! ‘the
peak of the émonuacia’; év Tals &pxais TSV émonuaocicv,’2 'in the
beginning of the émonpaoia’. The best way to keep the sense of these
examples clear is to interpret ¢émonuacia as durative, i.e. taking place
over some nontrivial length of time.

Thus the word refers, in at least some instances in the medical
literature, to a phase of a disease, during which the symptoms,
onueta, are outwardly manifest. And different diseases are
characterized by different patterns of the duration of their
manifestations and remissions. How frequently the noun refers to
manifestation rather than onset is difficult to tell. In many cases it
is clearly manifestation, but at least one of Galen's definitions (cited
at the beginning of this section) would lead us to believe that it only
meant access, and phrases such as mpd cpdv B Tijs émonpaciag
obviously could go either way. [ wonder if the difference between
onset and manifestation isn't less pronounced in the Greek medical
literature than the two English words would lead one to believe.
Symptoms come on with varying intensity over time, and they change
over the course of a bout of fever, such that one feels alternately hot
and cold, and may occasionally (but clearly not constantly) vomit,
ete. It may be the case that the Greek conception of how a fever
manifests itself saw it as an instance of continual ‘becoming’ or
'coming-on,’ rather than as a two-step process of 'beginning' (onset)

followed by a period in which it is ‘'manifest’ (but no longer

71 Aetius Med. Iatricorum, 78.41.
72 Aetius Med. Jatricorum, 83.25.
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'beginning’). More research certainly needs to be done on the medical
uses of this word.

In any case for our present purposes, what is important to note
here is that the idea of 'signification’ is, as in the astrometeorological
literature, entirely absent.

This holds true for virtually all the Galenic uses of
¢monuaocia,’3 and for post-Galenic medical writers in general.74 This
is not, however, generally the case in the Hippocratic Corpus.”®

In the Hippocratic works, a number of different uses of both the
noun and the verb are evident: 1) meaning 'indicate’ (synonymous
with onuaivel),’6 2) meaning 'symptoms appear,'’’ or just 3}
'‘appear.’’® This last meaning, that of 'appearance,’ is related to
several other uses of émonuaive: in Greek.

It seems obvious that the Galenic use of émonuaocia as
'manifestation of a disease' is related to this sense of 'appearance,’
and we should note that there are a number of other uses of both the
verb and the noun which orbit around this meaning as well. I
mention them here for the sake of completeness: 1} 'Appear’, or 'show

itself,” often (but not always) referring to the maturation process of

73 The exceptions occurring in either discussions of seasons and changes in the
weather (as at De diebus decretoris, Galen, vol. IX, p. 914), or in his quotations
from and commentaries on Hippocratic works.

74 e.g., Paulus Zgineta, Stephanus of Athens, /Elius Aristides, Aetius, Erotianus,
Dioscorides Padanius, Alexander Trallianus, and Adamantius Judaeus.

75 With the notable exception of Hippocrates, De articulis, 67.16.

76 De morbis popularibus, 1.9.5; VI1.46.6, and possibly De septimestri partu, 9.4.

77 De morbts popularibus, IV.39.5.

78 e.g., De Semine, 21.18, 44.3; De articulis, 30.14, 41.36; et passim.
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humans or animals, as in "breasts appear,"’? 2) 'Show approval,
applaud,'8® and lastly, 3} 'Show of disapproval by the gods's!

It seems clear, then, that from an earlier sense of something
like 'appear’, a specialized medical use developed, where émonuaive
came to mean the onset or the manifestation of the symptomatic
phase of a cyclic fever. Like the astrometeorological use, this has
departed from any notion of 'signification'.

Conclusion

It is apparent, then, that émonuaivel has some hitherto unrecognized
meanings in the astrometeorological literature. Its impersonal and
intransitive use in the parapegmatic tradition, meaning '(the weather)
changes,’ is, I think, quite different from its use in, e.g., Theophrastus
(intransitive, but personal: 'x indicates a change in the weather’).

This loss of the sense of indication or signification is not, however,
unusual. It is exactly what happened in post-Hippocratic medical
literature, where its derived noun takes on the meaning of ‘(the onset

of) the symptomatic phase of the disease.’

79 Arstotle, , De gen. anim., 727a.8. See also 728b.24, 728b.29 et passim; Galen De
usu partium, in Galen, vol IV, p. 174; [Hippocrates] De semine, 21.8.

80 gee, e.g., Diodorus Siculus, XIX.23.1.2; Dionysius Halicarnassensis, VI1.72.2.6 et
passim; Polyblus, VI..6.8.4 et passim.

81 See, e.g., Diodorus Siculus, XV1.83.2.9 et passim; Pausanias, I11.12.7.7.



Chapter Six

Spelt and Spica
"Now John,” quod Nicholas, "I wol nat lye,
I have yfounde in myn astrologye
As I have looked in the moone bright,
That now a Monday next, at quarter nyght,
Shal fall a reyn, and that so wilde and wood

That half so greet was nevere Noes flood.”
-Chaucer, The Miller’s Tale

Introduction:

The class of what I have called astrological parapegmata is used to
keep track of the days of the moon (i.e., simply counting days from
new moon to new moon), among other things. One may legitimately
ask what reasons the ancients had for doing this. The ephemeris of
467 and Petronius seem to indicate that the interplay of days of the
week with lunar days played a role in the determination of good- and
bad-luck days. But it is also clear, as we shall see, that lunar days
were of great importance in their own right in Roman agricultural
practices.

In his monumental work on Roman agricultural practice, Roman
Farming,! K. D. White discusses the history of almost all aspects of
Roman agricultural practice, including estate organization, tools,
methods of cultivation, crops, manure, livestock, servants, and so on.

But he does not mention astronomy, astrology, or calendrical

1 White, 1970.
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reckoning at all. This is a little surprising, since so much of the
ancient agricultural literature that has survived pays no small
amount of attention to the heavens. Planting, pruning, manuring,
ditch-digging, sheep-shearing, harvesting and ploughing instructions,
for example, are given with specific attention to the phases of the
moon or the fixed stars. This raises a handful of questions which
need to be answered. Specifically: (1) How exactly are lunar phases
and days used in Roman agriculture, (2) Were the lunar beliefs related
to a kind of primitive Roman calendrical almanac, as suggested by
Eugene Tavenner? and (3) How are stellar phases used in ancient
farming?

In addressing these questions, I will need to also look at the
ancient ideas of sympathy and antipathy, which, I argue, are to be

seen as natural rather than supernatural forces.

I: Types of Lunar Influence:

There are three distinct lunar influences apparent in the ancient
sources: the phase of the moon, the day of the moon, and the
position of the moon relative to the horizon. Each of these
influences determined the timing of various farming practices, such
that certain activities were best carried out under a waxing moon,
others avoided on a particular day of the moon, or still others

performed when the moon was above the horizon.
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(a) Phase: One should only plant beans when the moon is
increasing or full, according to Columella.?2 The idea behind this
would seem to be that the increasing moon will bestow an increasing
influence on the beans. A waning moon would be seen as destructive.
The full moon also bestows beneficial influence. Pliny, however,
instructs that vetch and fodder crops be sown when the moon is
invisible3 (i.e. at new moon). As with Columella’s full moon, the new
moon is here seen as beneficial, though I must confess [ am at a loss
to explain why. The idea that the new moon is an increasing moon
would seem tempting,4 until one considers that on this logic the full
moon would be a waning moon, which would therefore seem to be
destructive to planting, contrary to what Columella believes. It is
possible that some difference between the uses or growing patterns of
beans versus vetch was thought to call for different planting times.
Another possibility is that there were several schools of thought on
the issue (or at least variant traditions) in antiquity, with different
ideas about what influence a particular phase would have.

(b] Day of the Moon: Vergil tells us that the seventeenth day of
the moon is propitious for planting vines, the ninth lucky for fugitives
but unlucky for thieves, and that the fifth day is unlucky for all

work.5 The passage is striking in two respects: first, the seventeenth

2 Columella, RR, I1.x.10; X1.1i.85. This flatly contradicts Tavenner’s notion that “all
plants, trees and vines should be planted either during the dark of the moon or
during the increase of the moon.” See Tavenner, 1918, p. 69.

3 Pliny, NH, XVII.314: hoc silente luna seri {ubent.

4 See Tavenner, 1918, p. 69.

5 Vergil, Georg. 1.276-286.
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day would be a waning moon,® and second, the unluckiness of the
fifth day has nothing to do with the phase of the moon at all: rather
it was the lunar day on which, Vergil tells us, “pale Orcus and the
Furies were born,”” and was therefore seen as unlucky. He is
unfortunately silent about what (if anything] happened on the
seventeenth to make it fruitful for viniculture, or on the ninth to
make it helpful for fugitives. Since the day of the moon is here being
used as a way of keeping track of the 'anniversary'8 of an event, one
may be tempted to see in this a remnant of an ancient lunar
calendar. And one would be correct to do so, but the calendar in
question is Greek, not Roman: Pliny tells us that Vergil was following
Democritus in this dating.® Thus this, the sole example of a clearly
lunar calendrical instruction in the Roman agricultural literature, is
of Greek rather than Latin origin.

I note also that Vergil's admonition differs from the ancient
Roman belief that certain calendrical dates (recurring of course only
once a year) were unlucky, since Vergil is branding days of every lunar
cycle as significant, not just of particular months. Interestingly,
however, like many of the ancient ominous calendrical days, a
tradition of the occurrence of a particular event on a particular day

'colours' that day, so to speak, in perpetuity for Vergil.l0

6 As Tavenner noted, p. 69-70.

7 Vergil, Georg., 1.277-8: quintam fuge: pallidius Orcus Eumenidesque satae.

8 Or more accurately: ‘'mensiversary’.

8 Pliny, NH, XVIII 321: namque Vergilius etiam in numeros lunse digerenda qusedam
putavit Democritl secutus ostentationem.

10 For a discussion of these calendrically ominous dates, see Grafton and
Swerdlow, 1988. Babylonian parallels can be found in Langdon, 1835, and
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The use of days of the moon to govern certain activities turns
up also in Pliny where he reports that "Varro has advised us to heed
the observation (of the rising of the Pleiades) for sowing beans.
Others say they are to be sown at full moon, and lentils between the
twenty-fifth and thirtieth, and vetch on the same days of the moon
{viciam quoque iisdem lunee diebus]j, for this is the only way they shall
be free of slugs.1!

(c] Lunar Position Relative to the Horizon: Another, hitherto
unnoticed, kind of lunar influence can be found in Pliny. In the
Natural History,!2 he tells us that we should “prepare nurseries when
the moon is above the earth,” [seminaria cum luna supra terram sit
fieri) which Tavenner mistakenly interprets as “during the light of the
moon."”!3 But this interpretation renders the long passage following
Pliny's admonition entirely senseless. Here Pliny goes to great lengths
to explain the difficult business of determining when the moon is
above and below the earth during all its phases. Pliny demonstrates
that the moon is not just “above the earth” when it is visible, but
also when it is invisible, such as at the new moon. During a new
moon, the moon is above the earth all day, exactly when the sun is
above the earth [supra terras autem erit quamdiu et sol interlunio et
prima tota die), and during a full moon it is above the earth from

sunset to sunrise, i.e., all night. He then gives us a linear

Egyptian ones in the Calendar of Lucky and Unlucky Days (on which, see below,
ch. 8).

11 pliny, NH, XVIII.228.

12 pliny, NH, XVII.322.

13 Tavenner, 1918, p. 69.
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interpolation rule for calculating when it will be above the horizon on
any subsequent day or night.14 His detailed explanation shows that
Pliny quite literally means “when the moon is above the earth” rather
than simply “when the moon is shining.” Conversely, some
operations (felling timber and treading wine must) are best carried out
when the moon is below the earth (cum luna sub terra), which again
does not mean at a new or waning moon, but rather quite literally,
when the moon is below the horizon, whatever its phase. We should
note however that Pliny does think phase is important for certain
other activities, such as manuring and gelding, for which a waning
moon is beneficial, or ditch-digging which is best done at the full
moon.!5

The idea that the moon's position above or below the earth
matters in agriculture shows up also in the Geoponicq, in a chapter
called 8T avaykaiov éoTiv eidéval, mdTe 1} ceAfjvn yiveTatl UTEp yfv, TOTE
8¢ Umd yfiv, which is attributed to "Zoroaster”. It is justified on the
grounds that "many of the farmer’'s tasks are necessarily carried out
when the moon is above the earth, or when the moon is below the
earth."1® Rather than interpolation rules, it simply lists the hours
for each day of a 30-day month during which the moon is above or

below the earth, beginning with the new moon.17

14 Add ten-and-a-quarter twelfths of an hour to its rising and setting time each
day.

15 pliny, NH, XVII.322.

16 Geoponica, L.7.

17 Compare also Enuma Anu Enlil tablet XIV, tables A and B, in Al-Rawi and
George, 1991.
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We have seen that there were three lunar influences active on
Roman agricultural activity: one, by far the most common, which
related beneficence and maleficence to the phases of the moon
generally; another, previously confused with the first kind, which
believed that the position of the moon above or below the earth,
regardless of its phase, would affect certain agricultural operations;
and a third, which saw influences of lunar days as affecting farming
activity.

The position of the moon relative to the horizon could be easily
calculated, as Pliny instructs, or looked up in a book, as in the
Geoponica, provided one knew the lunar day. But the lunar day was
also important, as we have seen, in its own right. Phase was either
simply observed or, when the moon was invisible, perhaps worked out
from lunar days. These examples show at least one set of related uses
for the lunar days column in the astrological parapegmata and in the

ephemerides.

II.i: A Roman Lunar Almanac?

I do not accept Tavenner’s claim that this Roman moon-lore is
necessarily related to an archaic Roman, and completely non-Greek,
calendrical almanac which, he implies, was meant to regulate
agricultural activity throughout the year.!8 Tavenner’s claim that the

moon-lore could not have come from Greece, since the Roman farmer

18 Tavenner, 1918, p. 67.
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“would, in fact, be the last person to hear of strange beliefs
introduced from foreign countries”1? is absurd. The Roman
agricultural literature is full of information explicitly derived from
foreigners, including the Greeks, the Etruscans, and the
Carthaginians.20 The Democritus passage in Vergil is one case in
point.

Moreover, Tavenner equates this “rough and ready almanac”?2!
with an (assumed) early Roman lunar calendar. But it is misleading
to uncritically point to a relation between that calendar and the
activity-governing phases of the moon, since these two things are
conceptually quite distinct. Instructions to dig ditches under the
light of a full moon, or to prune vines in the dark of a new moon are
meant to accord one's actions with favourable forces in the Cosmos.
They prove nothing about a lunar calendar, which is essentially a
time-keeping device. The instructions concerning the beneficial lunar
phases are based on perceived sympathies between the phase of the
moon and the state of things on earth.

But if the lunar agricultural practices are not straightforwardly
derived from an early Roman lunar calendar, what other evidence is
there for the existence of such a calendar? As we shall see, the

answer is: not terribly much.

18 Tavenner, 1918, p. 82.
20 gee, e.g., Varro, RR, 1.1.8 f., where he mentions more than fifty foreign sources.
21 Tavenner, 1918, p. 67.
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ILii: The Supposed Archaic Roman Lunar Calendar

The earliest attested Roman calendar is luni-solar,22 with a standard
year of 355 days divided into twelve schematic months of 28, 29 or 31
days (very roughly equal in length to a lunar month]}, and with
complex rules of intercalation to keep it roughly in line with the solar
year.23 Most scholars see this calendar as having developed from an
earlier calendar based on actual observation of the phases of the
moon,24 with month lengths of 29 or 30 days alternately,25 and
Flammant argues that the change to the luni-solar calendar from the
"primitive” calendar was both deliberate and sudden.26 The evidence
for this observational lunar calendar centres on the facts that (1) the
Kalends, Nones and Ides of a month can be seen to correspond

roughly (but, I argue, too roughly) with the first appearance of the

22 The earliest Roman date cited in the ancient sources is a solar eclipse mentioned
by Cicero which occurred on the Nones of June in ¢. 401 B.C. As Samuel, 1972,
pointed out, even if the Roman calendar had once been lunar, it certainly was no
longer so by 401, since an eclipse can only happen at the conjunction of the sun
and moon, i.e., at or before the Kalends rather than on the Nones of a given
month.

23 For detalils, see Brind’Amour, 1983; Michels, 1967; Samuel, 1972, ch. V; GJerstad,
1961.

24 gee Samuel, 1972, p. 159, n.2; p. 166; Michels, 1967, p. 16; p. 119 f.;
Brind’Amour, 1983, p. 225 {.; Nilsson, 1952; Pedroni, 1998. Holleman, 1978,
however, has argued (unconvincingly) for an original 306-day year. An alternate
(and truly ridiculous) account has been advanced by V. Johnson, 1963, who
sees the Roman calendar as derived from an original four-month (120-day) year
which was based on the breeding cycles of pigs. The argument rests on facts
such as that figs and beans are among the prominent items in the rites of the
Caprotine Nones (in March], which products "would seem more appropriate to
pigs than goats,” and that Caprotinus, the original name for March (I} may have
meant "boar” in primitive times.

25 Gjerstad, 1961, p. 197; See also Macrobius, Sat., 1.13.6-7; Censorinus, De die nat.,
20.2-5.

26 See Flammant, 1984.
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moon, the half moon and the full moon respectively; (2) Macrobius
reports that the Kalends, Nones and Ides were once feasts timed
according to the observation of the new crescent;27 and (3) the 355-
day 'standard’ (i.e., non-intercalated) year is close to a true 354-day
lunar year. A fourth assumption which I think lurks in the
background is that a lunar calendar is supposed by many scholars to
be somehow more primitive that a solar one.28

Of these arguments, none is quite convincing. The discrepancy
between the Kalends, the Nones and the Ides on the one hand, and
the three corresponding lunar phases on the other is as much as two
days. And if we believe Macrobius, then even in the archaic calendar
this strange discrepancy must have existed between the true phases
and the idealized dates of the feasts, for on Macrobius' account, only
the Kalends was truly observational, the other feasts were schematic:

So in ancient times (before the fasti was produced by
Gn. Flavio the clerk, and mad publicly known, against

27 Macroblus, Sat, 1.15.9-12. Gjerstad has claimed that Varro, LL. V1.27 is further
evidence for this point, but I don't see how. Varro says: Prim{ dies mensium
nominatl Kalendse, quod his diebus calantur elus mensis Nonse a pontifictbus
quintanse an septimans sint futwree, in Caplitolio in curla Calabra sic: "Dies te
quinque calo, Juno Covella; septem dies te calo, Juno Covella.” The last bit is an
emendation by Scaliger from dictze quinque calo and septem dictze calo.

28 Much of the work on ancient chronology and calendrics is founded on
assumptions made explicit by Nilsson's Primitive Ttme Reckoning. There Nilsson
states, without proof, that "the moon is indeed the first chronometer” and that
*while the human mind arrives only gradually at the conception of the year, the
month is already given by the natural phenomena® (see Nilsson, 1920, p. 148,1..
The entirety of his book is coloured by his questionable method of using
nineteenth-century anthropologists’ reports of (for example] the 'primitive’
temporal conceptions of indigenous South American tribespeople as indicative of
‘primitive’ early European calendrics. While such reports may point out certain
possibllities, they can offer nothing in the way of proof. More recently, M.
Lalonde has used this same method to offer a Marxist interpretation of primitive
time reckoning. Lalonde, 1996, p. 247, n. 35, dublously appeals to "la structure
quasi universelle des ‘calendriers’ primitifs et des calendriers des civilisations
historiques.”
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the will of the nation] this duty was assigned to a
Pontifex Minor: to observe the first [sign] of the new
moon, and its appearance2® noted and reported to the
High Priest.3¢ And so, a sacrifice being performed by
the High Priest,3! and the Pontifex, having called (that
is: summoned) the people to the Capitol, beside the
curia of Calabra, which is near the house of Romulus,
the Pontifex Minor would declare how many days there
were between the Kalends and the Nones, repeating the
word xalAd five times if [the Nones were on] the fifth
[day], and seven times if {they were on] the seventh
[day]. ... And so the Pontifex Minor made known the
number of days which remained until the Nones, since
after the new moon, on the Nones, the people from the
country had to meet in the city to hear from the High
Priest the reasons for the festivals and what sacrifices
were to be performed that month.32

There are a number of problems with this account. Firstly, the
combination of observation and schematic dating of feasts is
disconcerting. Moreover, as Gjerstad noted, the title of Ponitfex Minor
is entirely anachronistic here. Thirdly, the fact that the ‘Pontifex’
(whatever he may have been called) is supposed to have made his
pronouncement in Greek to the Roman peasantry is odd. But these
anomalies are easily accounted for by the fact that Macrobius is
writing at least 700 years after this supposed calendar must have
fallen out of use,33 and his information was corrupted. But of course
if Macrobius is not reliable on these counts, can we trust him that
the Kalends were originally observational? The answer is: not unless

there is other evidence.

29 gspectus.

30 rex sacrificulus.

31 Here and afterwards simply rex.

32 Macroblus, Sat., 1.15.9-12.

33 1t was luni-solar by at least the end of the fifth century B.C., possibly earlier. See
Brind’Amour, 1983, p. 227.
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Is the 355-day year such corroborating evidence? I would argue
not. The reason is that the 355-day year first shows up as the
product of the lengths of the 12 schematic months of the luni-solar
year, such that four months of 31 days (clearly not observationally
lunar) plus seven of 29 days plus one of 28 days (again, clearly not
observationally lunar) equals 355 days. But of course this year length
was seen as unsatisfactory in the earliest records we have of it, such
that the Romans irregularly intercalated extra months in order to
keep the calendar in line with the solar year, and this intercalation
involved shortening February to 23 or 24 days (clearly not lunar) and
adding an intercalary month of 27 or 28 days (yet again: clearly not
lunar).34 Although the earliest known Roman calendar does seem to
show some connection to the behaviour of the moon, we cannot
ignore the fact that it equally undeniably shows a strong connection
to the behaviour of the sun.

This being the case, we could just as easily argue that the
Archaic calendar, rather than being a degenerate lunar calendar, was
a degenerate solar calendar. Or, what seems most likely based on the
evidence available to us for the earliest known Roman calendar, that
it was never purely either, but was_from its inception luni-solar. The
evidence of Macrobius does not, I think weigh in favour of any of
these possibilities. His account is nothing more than speculation
based on the rough coincidence of the monthly feasts with the lunar

34 Michels, 1967, has argued that the intercalary month was always 27 days, but
most scholars think it was sometimes 27 and sometimes 28. For the ancient
sources and her arguments on the question, see her Appendix I.



Lehoux, Spelt and Spica -158-

phases, and ultimately can be reduced to the identical {and no more
convincing) modern argument.

Since we have no really secure evidence for an archaic lunar
calendar, the question arises of why the late Republican and early
Imperial romans were so concerned with the moon. The answer, I
think, is that their interest was purely astrological rather than
calendrical.

III: Stellar Phases and Agriculture

Of course lunar phase instructions could apply during any lunar
month. But some farming activities are only carried out in certain
seasons, or at particular times of the solar year. The Roman
agricultural writers give rules for keeping track of these seasons as
well. We find two types of dating accompanying the instructions: one
is the standard and familiar-looking calendar date, such as “it is best
to plough [sloping ground] between the first and thirteenth of
September.”35 The other is more clearly astronomical: “between the
vernal equinox and the rising of the Pleiades...”3¢ These astronomical
dates were used in several ways: firstly to delimit the seasons
generally, as in the season lists (in class F, above] and secondly to
precisely indicate a particular date in the solar year. As the Roman
calendar evolved and established a better connection for itself with

35 Columella, RR, ILiv.11.
36 varro, RR, L.xxx.
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the solar year, the use of stellar phases gradually began to be replaced
by, or at least intertwined with, Roman calendar dates. This is why
we see post-Julian writers using calendar dates where the Greeks and
earlier Romans would have used stellar phases as date indicators.

The relationship between the solar year and the Julian calendar
is first made explicit in Varro, and we can see the change from stellar
to calendar dates being made:

The first day of spring (the sun) is in Aquarius, of
summer in Taurus, of autumn in Leo, of winter in
Scorpio. The twenty-third day of each of these four
signs is the first day of (each of] the four seasons, and
this makes it so that spring has 91 days, summer 94,
autumn 91, and winter 89. Which (seasons], rendered
in our current civil dates,37 (sets]) the first (day) of the
season of spring on the VII id. Feb., of summer on the
VII id. May, of autumn on the III id. Sextilius, of winter
on the IV id. Nov.38

Before the Julian reform, of course, such dating would have been
sloppy at best, since the calendar months had a somewhat irregular
back-and-forth motion with respect to the seasons.39

For the most part, however, it is the stars that delimit the

seasons of the year. Thus Varro tells us:

(The year is) divided in eight parts: the first from the
(beginning of the} west wind to the vernal equinox, 45
days; from there to the rising of the Pleiades, 44 days;
from this to the solstice, 48 days; thence to the sign of
the Dog Star,40 27 days; from there to the autumn
equinox, 67 days; then to the setting of the Pleiades, 32

37 quee redacta ad dles ctuiles nostros, qui nunc sunt...

38 varro, RR, Lxxviii.

38 Not that the Julian reform fixed this situation immediately. It was not until
Augustus' reign that the bugs got worked out of this system.

40 qd caniculee signum.
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days; from which to the winter solstice 57 days; then to
the (beginning of the) west wind, 45 days.4!

We note that stellar phases, the solstices and equinoxes, as well as a
meteorological phenomenon are all used here. This points to a close
connection between certain annual weather patterns and stellar
reckoning.

Of course the links between weather and the stars are made
explicitly obvious in the astrometeorological parapegmata, where we

get entries of the following sort:

On the 16th of Jan. the sun enters Aquarius, Leo
begins to set in the early morning, there is a south-
west, or occasionally a south wind with rain.

On Jan. 17th Cancer finishes setting, wintry
[weather].42

Such day-by-day predictions are much more temporally specific than
the seasonal indicators, insofar as they apply only to specific days
rather than to a span of time. Nevertheless, their presence in the
agricultural treatises indicates their importance for the Roman
farmer. We can reasonably speculate that Greek farmers, who
presumably had access to public parapegmata, as at Miletus, would
have had a similar use for them.

Some of the phases more directly governed agricultural
practices, thus the best time for activities such as planting was, as

Pliny tells us, magnaque ex parte rationi siderum conexa:43

Vergil says to plant wheat and spelt after the setting of
the Pleiades, barley between the autumn equinox and

41 varro, RR, Lxxviil.
42 Columella, RR, Xi.1i.4.
43 pliny, NH, XVIIL.201.
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the winter solstice; vetch, kidney beans and lentils at
the setting of Boétes; thus it is that the times of these
and other stars are to be set out according to their
days.+4

But he adds that

Some, ignoring the exactness49 of the heavens,
designate (this) calendrically:46 so flax, oats and poppy
(are planted) before the festival of Minerva47 (as they
now do beyond the Po); beans and wheat in the month
of November. Thus these people show no concern for
nature, where the previous people show too much,48
and so their exactness is blind. So the matter is treated
by farmers and literary men, not only those who know
the stars.

But it is acknowledged that it is mostly dependent
on the heavens, as Vergil, to be sure, tells us to have
foreknowledge of the winds from the habits of the stars
above all, just as they are used for navigation.42

And it was to keep track of these "habits of the stars" that the
astrometeorological and astronomical parapegmata were used, in the

setting out of seasons generally, the prediction of day-to-day weather,

and in the regulation of farming and navigational activity.

44 pliny, NH, XVII1.202.

45 subtilitas.

46 temporibus.

47 Wl';lch ran for flve days from the fifth day after the Ides of March (L.e., Mar. 19-
23].

48 g his nulla naturee cura est, illis nimia... I think Pliny says "too much” here not
because he thinks that those who use the stars are wrong, but because they do
not pay enough attention, in his opinion, to the other causes that can affect the
weather. So NH, XVIII: "Even though all this depends on stationary stars, fixed
in the sky, the motion of (other) stars intervene, affecting the halls and clouds to
no small extent, as we have shown, and they disturb the expected arrangement.”

49 pliny, NH, XVII1.205.
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IV: Magic and Physis

Tavenner thought these astrological beliefs, particularly the lunar
ones, depended on "sympathetic magic." But the category of magic is
out of place here, and ancient ideas of sympathy are best thought of
in terms of physics rather than supernatural forces.

Now, in order to talk of the relation between astronomy and
magic in Roman agronomics, it will be first necessary to ascertain
what we mean by the term 'magic’. It seems that the ancients were
not entirely clear on what they meant by magic, and its definition
seems to have been variously reckoned to suit the reckoner. At times
during the Roman Empire, laws against magic included all forms of
divination and astrology,5° and modern works on ancient magic
subsume these topics as well.5! But I will argue that it is incorrect to
do so, insofar as the ancient astrologers themselves, like their Arab
and Renaissance counterparts, saw astrology as more akin to physics
than to magic.

We do find some odd practices in the agricultural literature,
such as (a] that, according to Democritus, a menstruating woman

can cure crops of caterpillar infestation;52 or (b) that seeds spread

50 Barton, 1994, p. 64f.; Linderski, 1996; For a complete treatment of the legal
status of Astrology in Roman law up to Diocletian, see Cramer, 1954.

51 gee, e.g., Luck, 1985; Luck, 1990; Thorndike, 1923.

52 Columella, RR, X1.ili.64. She should walk around the plant bed three times
barefoot and with her hair hanging loose. See also VII.v.17; VII1.viii.7 for other
Democritean magjical practices.
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from the skin of a hyena will prosper; and many, many others.53
Lumped together with these are the lunar-phase instructions such as
we have seen, above. Judging from their frequency, we can assume
that these so-called 'superstitious' practices were of great importance
to the ancient farmer. Discussions of, for example, the types of
manure to be used on a particular crop, would be followed
immediately by a prescription concerning which phase of the moon it
was best to spread the manure under,54 which Tavenner thought
depended on a kind of sympathetic magic.55 But will the ancient
practice of farming in accord with the phases of the moon fit a usable
definition of magic? I think that it will not.

For, if Tavenner is right about such acts depending on
sympathetic magic, then he requires a definition of magic that is
considerably more inclusive than we would be comfortable with.

A good definition would look something like that of C. Faraone, who,
in his Ancient Greek Love Magic, sensibly limits the scope of magic to
"a set of practical devices and rituals used by the Greeks in their day-
to-day lives to control or otherwise influence supernaturally the
forces of nature, animals, or other human beings."%6 this definition
sees magic as quite limited in scope, since it would, for example, rule
out astrology or divination as magical practices, insofar as these do

not rely on the imposition of human will on nature. They are rather

53 Columella RR, I1.ix.8. See also Palladius, X.3.

54 It is best under a waning moon. See, e.g., Cato, De Agri Cult., XXIX; Pliny, NH,
XVII.322; Columella, RR, [1.5.1; I1.16.1; [1.15.9; Palladius, X.12.

S5 Tavenner, 1918, p. 82.

S8 Faraone, 1999, p. 16; compare also Versnel, 1996, p. 909; Luck, 1985, p. 3; Luck,
1990.
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methods of interpreting or reading events using specialized, but not
unnatural, knowledge.

But what of sympathy and antipathy, beliefs Tavenner claims to
be central to magic? The examples I have cited from Roman
agricultural writers seem, as Tavenner was aware, to rely on these for
their efficacy. Indeed, Columella specifically tells us that the cure for
caterpillars is taken from a work by Democritus entitled mepi
avTimaddv.57 But what exactly is this antipathy? Is it magical or
physical? s it reconcilable with a reasonable definition of magic?

In his discussion of sympathy and antipathy, Pliny uses as
examples phenomena that we would be hard-pressed to class as
magical. He says:

Here the peace and war of Nature with itself will be told,
the hatreds and friendships of things deaf and dumb, ...
which the Greeks call sympathy and antipathy, in which
all things participate:58 water extinguishing fire, the
sun evaporating water and the moon bringing it forth,
... the magnetic stone drawing iron to itself, another
kind repelling it from itself...5¢

But then, as though to confound us, he adds that "adamant, a rare
and delightful wonder,50 unbreakable and unconquerable by any
other force, is smashed by goat's blood," which the translator of the

Loeb edition amusingly sees fit to point out is "of course untrue."6!

57 Columella, RR, X1.1ii.64.

58 quibus cuncta constant.

59 Ppliny, NH, XX.1-2; For further non-magical examples, see, e.g., XXIV.3 where
Pliny says that gum is removed by vinegar, but ink by water, or that oil and water
will not mix.

60 gdamanta rarwn opum gaudium.

61 piiny, NH, p. 210 n.
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Likewise, Cicero's arguments about the cognatio in natura rerum
offers us the following:

Yet [ do concede that there is a sympathy {cognatio]
[between] the different bits in the nature of things. And
the Stoics have drawn inferences from many [examples].
The livers of mice are said to grow larger in winter, and
dried fleabane to bloom on the exact day of the solstice,
and its seed-pods inflate and the seeds in them spread
out in all directions; in a lyre, when some strings are
struck, different ones resonate;52 it befalls oysters and
all shellfish to grow and decrease with the moon; trees
are easiest to fell in winter under a waning moon, for
then they are dry.83

It could be argued that, as in Pliny, some of his examples have moved
us out of the realm of physics into that of fantasy or superstition, but
is this a fair assessment to make?

As anthropologists have done,%4 we need to resist the urge to
dismiss such beliefs as credulous and deluded, or as somehow
'inferior’ to rational scientific practice, and try to see it in the
cultural contexts in which it is manifest. Where Malinowski classed
magic as a pseudo-science,55 we should rather try to see whether and
when the very distinction between magic and science makes any sense
in the intellectual contexts we are studying. Now, I would not
dismiss the category of magic outright, but I do think we should be

62 piotinus, IV.iv.41 uses the same example.

63 Cicero, De Div., 1.xiv.33.

64 The views of Tyler, 1871, Frazer, 19000, and Mauss, 1902-, which saw magic as
superstitious and {nferfor to sclentific rationality began to be modified by
Malinowski, 1848 and Evans-Pritchard, 1837. Challenges to the methodology
used to compere magic and sclence are raised by Douglas, 1984, and Peel, 1969
rejects the classification outright, since it is, Peel argues, always value-laden and
culturally conditioned. Brown, 1897, argues for magic as
classification for certain activities, butwamstlmtwenwdtobecamfulnotto
imply value-judgments when using the term.

65 QOne might well ask why he did not class science as pseudo-magic.
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careful to keep its signification clear. Michael Brown has tentatively
defended the term magic as {ideally} a value-neutral classification for
kinds of practices which rely on symbol and metaphor in their causal
nexus, as opposed to physical causation.66 This definition would, I
think, be conformable to Faraone's (or vice versa), and would include,
for example, such mechanisms as Plotinus' idea of uoi6tns.67

Now, Faraone's definition would not, [ think, be contended in
its essence by a practicing magician, nor does it place the 'scientific’
observer in a privileged ontological position. But as I noted, it limits
magic to particular kinds of practices involving (a) supersensual
powers and (b) the imposition of human will on the world, practices
such as sorcery, necromancy, love magic, and even medicinal magic.68
This distinguishes magic from other practices such as astrology and
divination, which are interpretive and predictive, rather than
interventional, and do not rely on supersensual powers any more
than the operation of gravity does.

Magic, then, should not imply superstitious nonsense, nor
should we dismiss the beliefs of the ancients as naive and deluded. If
Pliny saw the extinction of fire by water and the destruction of
adamant by goat's blood, or Cicero the blooming of fleabane only on

the winter solstice and the sympathetic vibration of the strings of the

66 Brown, 1997.

67 Pplotinus, IV.iv.

68 I say this last with extreme caution, because a thorough disentanglement of
ancient medicine from magjc, if even possibie, would involve a whole other book.
For example, the ancient notion of the healing drug, the ¢papuaxov. is intimately
tied with magic and yet it is tempting to see it from a modern point of view as
medical technology.
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lyre as the same sort of thing, then we must concede that, in the
worlds of these two undeniably intelligent men, these phenomena
were of a kind, neither belief more foolish than the other.6® With
Quine, we can prefer not to live in such a world, but we cannot refute
its epistemological foundations.79

Now, I should clarify the phrase 'supernaturally influence the
forces of nature,’ from the definition of magic that [ took from
Faraone, specifically to draw attention to the view that the
interventionist magical approaches share of the causal network,
where things can affect other bodies without actually touching,
contrary (for example] to Aristotle's Physics.”! Forces are operative in
the magical universe which are non-physical, but nonetheless real.”2
But is sympathy such a non-natural force, or is it more precisely
physical in nature, operating by means of contact?

This turns out to be a difficult question to answer. In some
authors, such as Pliny and Cicero, we are told what sympathy does,
but not exactly what it is. Whereas in the Stoics it is physical, but
also bound up with the divine, and hence, is physical. And while the
parapegmatists are not Stoics, the Stoic conception does show us

that sympathy was natural, rather than supernatural in antiquity.

69 See Kuhn, 1970, p. 111-135,

70 Quine, 1953, p. 44: "Physical objects are ... irreducible posits comparable,
epistemologically, to the gods of Homer. For my part I do, qua lay physicist,
believe in physical objects and not in Homer's gods, ... but in point of
epistemological footing the physical objects and the gods differ only in degree
but not in kind."

71 Aristotle, Phys., VI1.245b; VIII.528a.

72 See Brown, 1997, p. 126-130.
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The Stoic conception seems readily applicable to the question
at hand. Cicero sees the existence of sympathy as evidence of the
divine in nature,’3 and Chrysippus, Antipater and Posidonius are
reported to have believed something similar.74 Alexander of
Aphrodisias also reports that Stoic sympathy depended on the
presence of the divine in nature.”’> Sextus Empiricus outlines the
Stoic theory of the unity of the Cosmos and the sympathies that
betray it. His examples include, as in Cicero, that creatures wax and
wane with the moon, and

So also from the risings and settings of certain stars
there are changes in the atmosphere and variations in
the air, sometimes for the better, and sometimes
pestilential, from which it is manifest that the Cosmos
is ordered as a unified body.76

He seems to be implying physicality here, insofar as he says that the
Stoics thought that sympathy proved the Cosmos to be a unified body.
This is confirmed later in the passage when he says that the changes
in the weather brought about by the heavenly bodies by means of
sympathy were seen as evidence that the Cosmos was a physically
cohesive entity:

But the Cosmos submits to notable changes, such that
the atmosphere becomes sometimes cold and sometimes
hot, sometimes dry and sometimes wet, and in other
ways changing according to the motions of the celestial
(bodies). So the Cosmos is not held together by mere
arrangement, but rather by physis.””

73 Cicero, De nat. deor., II.vil.19.

74 Cicero, De div., I.xiv.35.

75 Alexander of Aphrodisias, De mixtione, 223.25 f.
76 Sextus Empiricus, Adv. math., VIL.79.

77 Sextus Empiricus, Adv. math., VIL.83-4.



Lehoux, Spelt and Spica -169-

But we need to be cautious about reading too much into the use of
the word physis here. It often carries meanings in Greek quite
separate from ideas of physicality. Indeed, it is used in Homer to
describe the nature of the magical plant p®Au.78 Fortunately, Sextus
is clear about his use, and he defines the sense of physical cohesion as
the way a plant is held together as a unified entity: certainly it is not
metaphysical.?®

All this occurs in the context of a proof of the existence of the
gods, thus, like the other sources for the Stoic doctrine, tying the idea
of sympathy in with the divine. But god, for the Stoics, is an all-
pervasive pneuma,80 which is equated with soul,8! a corporeal
entity.82 Thus sympathy exists only as a corporeal, i.e., physical
force. Indeed, on the Stoic conception, sympathy can only act on
physical bodies if it is itself physical.83

Although the parapegmatists and agricultural writers are not
necessarily Stoics, and do not offer us the same depth of explanation
as the Stoics, I think that the Stoic conception of sympathy at least
gives us an indication of how naturalistic the concept was in
antiquity, and so allows us to move away from the overly-limiting and

inaccurate classification of sympathy as magical or supernatural.84

78 Homer, Od., X.303.

79 Sextus Empiricus, Adv. math., VIL81.

80 see Aetius, 1.7.33; Alexander of Aphrodisias, De mixtione, 223.25.

81 calcidius, 220.

82 Nemesius, 78.7-79.2; 81.6-10.

83 gee, e.g., Clcero, Acad., 1.39; Sextus Empiricus, Adv. math., 8.263.

84 For the open question of how pervasive the Stoic idea of sympathy was in
antiquity, see the discussion in Dillon, 1996, p. 106 f.
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Conclusion

The astrometeorological, astrological, and astronomical parapegmata
were used in Roman and probably also Greek agriculture to regulate a
wide variety of activities with the aim of according the farmer's

actions with the perfectly natural forces of sympathy and antipathy.



Chapter Seven

Calendars, Weather, and Stars in Babylon

Never mix your cement when the moon ts in Libra
-Kevin McNamee

Introduction:

In this chapter, I will look at various Mesopotamian sources of
weather, calendrical, and stellar omina. While none of these texts
directly parallel the classical parapegmatic tradition, we will see that
there are scattered omina which show similarities to parts of the
different types of parapegmata. Most similar to the classical
parapegmata is MUL.APIN, which has a list of schematic heliacal
rising dates, and some seasonal meteorological predictions.

Although there are other texts (the astrolabes) which associate
months and stars, I will argue that these were more likely
mythological associations, which were used in omina, rather than
truly representing the dates of the stellar phases. I begin by assessing
a group of arguments about stellar observations for the purposes of
determining intercalations in Mesopotamia, and then go on to look at

weather omina in MUL.APIN and Enuma Anu Enlil.
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I: Astronomy and the Babylonian Calendar

The Mesopotamian calendars were luni-solar.! Months were counted
from first sighting of new moon crescent to first sighting of new moon
crescent, although it would seem (from the almost total lack of any
attested months longer than 30 days) that some rule was in place to
prevent the month from running beyond 30 days, even in cloudy
weather.?2 Months were intercalated from time to time, to keep the
year roughly in line with the seasons.

As early as the Sumerian period (third millennium B.C.}, there
is some indication that astronomy was associated with the regulation

of the agricultural year. Koch-Westenholz says:

Two of [the goddess] Nisaba's characteristic traits [are]
her lapis-lazuli tablet, originally associated with
astronomy, and her management and fair distribution
of agricultural products .... The overall impression given
by the Sumerian sources is that Nisaba was mainly
concerned with the management of agriculture and the
timing of activities that were dependent on the yearly
seasons. The knowledge of astronomy ... attributed to
her was used to correct the vagaries of the lunar
calendar.®

And in a note, she adds: "This is a fairly exact rephrasing in our
terms of the statement in Lugal-e 721, 'together with Suen, she
counts the days'."* But this is more than a simple rephrasing.

1 With the exception of the Assyrian calendar before the late second millennfum,
which was lunar.

2 For a discussion of month length, see Huber, 1982.

3 Koch-Westenholz, 1995, p. 33.

4 Koch-Westenholz, 1995, p. 33, n. 3.
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'Counting the days,’ for example, is considerably less specific than
'timing activities that were dependent on the yearly seasons' and
'correcting the vagaries of the lunar calendar.’ Nonetheless, we do
note that agriculture, astronomy, and dating are somehow combined
in this Sumerian deity's functions and attributes, and so may have
represented a set of related practices in Sumerian society.

In any case, we do know that the periodic insertion of an
intercalary month in the Babylonian calendar® was meant to keep the
lunar calendar roughly in line with the agricultural year. By probably
the fifth century, intercalation was regulated by a 19-year cycle (the

Uruk scheme),® but before then the intercalations were sporadic.

Li: Intercalation and the Astrolabes

Horowitz has recently argued that the heliacal risings of selected fixed
stars were used to determine whether or not a particular year would
be intercalated.” More specifically, he claims that the Babylonian
astrolabes,® which were simple lists of three stars for each month of
the year, were used to determine which stars should rise in which
lunar month. He bases this in part on a report by one of
Assurbanipal's scribes: "Let them intercalate a month. All the stars

5 The practice of intercalation was also taken up In Assyria beginning In late
second millerudum. See Weidner, 1935, p. 28-9; Horowitz, 1886, p. 37, n.5.

6 On which, see Rochberg-Halton, 1992, p. 810. I have argued In chapter 4 that the
19-year Uruk scheme may have been used as a prototype for the Metonic cycle.

7 Horowitz, 1996. This claim was earller made by Weldner, 1928-, p. 72-3.

8 The name astrolabe is perhaps unfortunate, since these Instruments are
completely unrelated to the more modern instruments known as astrolabes.
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of heaven are late. Let Adar not pass unluckily. Let them intercalate
it."® There are also omens pertaining to ‘early’ and 'late’ risings of
stars (e.g., in EAE 51, on which, see below).

But there is also abundant evidence for a three-year
intercalation cycle,!0 as well as for a 360-day stellar year,!! and it is
unclear how or if these were supposed to be used in conjunction with
the lunar calendar and the astrolabes, or whether there were regional,
professional, or other uses for each cycle. Lastly, Hunger and Reiner,
and Cohen after them, raise the (not unlikely)} possibility that
intercalations were based on observations of agricultural and
meteorological phenomena up until the first millennium.12

Moreover, there are some problems with seeing the astrolabes in
particular as listing ideal heliacal risings, which Horowitz does not
offer any argument to dispel: in the first place, the associations of the
stars with particular months and the three 'paths'l3 seems to be in
part purely mythological,!4 in the second place, some of the stars in
the astrolabes are planets, with no annual cycles to preserve in a
calendar, and in the third place, two of the stars are circumpolar, and
it is difficult to see how these might have been used in a calendar.15

9 Hunger, 1992, no. 98, rev. 8-10; Horowitz, 1996, p. 38.

0 see Hunger and Pingree, MUL.APIN, I1.1i.11-12; Horowitz, 1996, p. 39-41.

“ See Hunger and Pingree, MUL APIN, 1.111.35-50; Horowitz, 1996, p. 38-40.

12 Hunger and Reiner, 1975, p. 21; Cohen, 1993, p. 5.

13 The 'paths’ or Ea, Anu, and Enlil probably refer to segments of the horizon over
which the stars were seen to rise. See Reiner and Pingree, 1975-, vol. II, p. 17.

14 Re!nergss anl% ngree£ , 1975- vol. 11, p. 3; Hunger and Pingree, 1999, p. 63; Langdon,
1935, p. 10,

15 see Hunger and Pingree, 1999, p. 50 f. Langdon tries to use the modern
composite reconstruction known as "Pinches’ astrolabe” together with the
menologies to reconstruct features of (a] an archaic Sumerlan calendar, which
started with the month of Nisannu at the rising of the Plefades, and (b) a
prehistoric calendar which began with the autumn equinox [Langdon. 1935, p.
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lLia: Intercalation and ‘Astrolabe B'

Astrolabe B,16 unlike the other astrolabes, states explicitly that the
stars named rise in their month. The text itself was copied at Assur
in the late second millennium,!7 and is the oldest of the astrolabes.
It is a bilingual Sumerian/Akkadian text. Cohen notes that it is
unclear whether Akkadian or Sumerian is the original language.1® He
notes further that the translation from the one language to the other
is "inexact”. Part A of this text!® associates each of the twelve
months with a constellation and a god, as well as with mythological
events:

Month of Nisannu, Pegasus, seat of Anu20

the king is installed, the king is appointed;2!

a good beginning?22 for Anu

and Enlil; month of Nanna-Suen,
oldest son of Enlil.23

1-2, 21, 67], but he falls prey to the same problems with the astrolabes as
Horowitz does.

16 published by Schroeder, 1920, #218; Transcribed in Weldner, 1915, 66-7; 76-79;
85-87; A much Improved transcription of section A can be found in Reiner and
Pingree, 1975-, vol. II, p. 81-82. For duplicates of Astrolabe B, see Cagirgan,
1985. W. Horowitz has promised a new edition of the astrolabes as part of the
AfO Belheft Serles (Horowitz, 1896, p. 37, n. 5).

17 During the reign of Tiglath-Pileser 1(1113-1075 B.C.), according to Horowitz,
1996, p. 37 n.5; van der Waerden, 1849, p. 10. Hunger and Pingree, 1999, p. 51,
date it to the reign of Ninurta-apil-Ekur (1191 B.C.-1179 B.C.).

18 Cohen, 1993, p. 306, n. 4.

19 The best transcription is in Reiner and Pingree, 1975-, vol. II, p. 81-82.

20 weidner, 1915, p. 87, adds a verb to this sentence In his translation: "Zum
monat Nisan gehdrt der kskkabpjr GAN..."

21 garru i#3aqan. Weldner translates this as "der Konig wird proklamiert™ and
Cohen, 1893, p 306, as "the king is invested (with authority).”

22 3urrum damqum. I am unsure why Cohen leaves Jurrum untranslated: "a good
... for Anu and Enlil.”

23 Astrolabe B, A.1.7-11; For a text closely related to this section, see Reiner and
Pingree, 1975-, vol. II, Text X, lines 24-35 and 37-49.
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Some agricultural activities are associated with months as well.24
Part B25 of this text is a list of stars in the paths of Ea, Anu,
and Enlil, and part C26 lists three constellations, each in its path, for
each month, and then says that those three constellations rise in
that month, and that three other constellations set.2? The
constellations which are said to set are specifically those that rise six

months later. For example:

Month of Nisannu: Pegasus, Dilbat, and the Plough Star
rise; Vela, the Scales, and Entenabarpum?8 set.

Month of Ajaru: the Pleiades, the Old Man, and Anunitu
rise; the Mad Dog, the Scorpion, and the King set.2®

and six months after Ajaru:

Month of Arahsamna: the Mad Dog, the Scorpion, and
the :gging rise; the Pleiades, the Old Man, and Anunitu
set.

The main problem with seeing this as some kind of intercalation rule
is that this schematic six-month difference is astronomically
impossible, and so could not have been used to regulate the calendar.
Hunger and Pingree, in a discussion of a similar passage in MUL.APIN,
point this out most forcefully:

This list is meaningless as an astronomical document
(it is basically mythological), as is also the list at the

24 E.g., at 1.19-25; 1.45-50; [L43-6.

25 Transcribed in Weldner, 1915, p. 76-9.

26 Transcribed in Weidner, 1815, p. 66-7.

27 There is a minor departure from this formula in the month of Teiritu, lines 25-6.

28 Weldner transcribes this as ENTENA.MAS3{G. Entenabarpum is equated with
part of Centaurus in Koch-Westenholz, 1995, p. 207. In Reiner and Pingree's
catalogue, MUL.EN.TE.NA.BAR.JUM = Babagiranu, "Centaurus”. (Reiner and
Pingree, 1975-, vol. I, p. 10-16). Labat, 1988, p. 303, reads
MUL.EN.TE.NA.BAR.HUM as jasiranu.

29 Astrolabe B, part C, lines 13-16.

30 Astrolabe B, part C, lines 25-28.



Lehoux, Calendars, Weather, and Stars in Babylon -177-

end of Astrolabe B where this list is mechanically
converted into one in which three constellations rise in
a month and three set. The person who composed this
totally misunderstood the nature of his source (already
in -1100!} and unfortunately misled several scholars of
this century.3!

Donbaz and Koch have published yet another type of
astrolabe,32 which they argue was used for the determination of
intercalary years, but this interpretation has been sensibly questioned
by Hunger and Pingree.33

On balance, I think the fact that the astrolabes in general prove
unworkable as astronomical calendar regulation devices indicates

that they were probably not intended as such.

Lii: Intercalation in MUL.APIN

MUL.APIN (‘The Plough Star/] is an early first millennium astronomical
compilation,34 which includes a star list, a list of heliacal rising
dates and another of their date differences, a dated list of zigpu
stars,35 and a list of constellations in the path of the moon. There is
some planetary material as well, including periods of planetary
visibility and invisibility. In MUL.APIN we also find explicit
observational astronomical rules for determining intercalation,
according to two distinct schemes:36 one at I1.i.9-24, and the other at

31 Hunger and Pingree, 1999, p. 63.

32 Donbaz and Koch, 1995.

33 Hunger and Pingree, 1899, p. 57.

34 published by Hunger and Pingree, MUL.APIN.

35 zigpu stars are those that culminate just when another known star is rising.
36 see Hunger and Pingree, MULAPIN, p. 150-152.
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Il Gap A.1-ii.20. The first uses stellar phases together with the
moon's position relative to the Pleiades or the Hired Man to
determine whether a given year is intercalary. The second uses ideal
equinox dates and the risings of certain stars, together with the
conjunctions of the moon with the Pleiades on particular dates to
determine intercalation. We should note the central role of the moon
in both of these schemes, which distinguishes them from the strictly
stellar schemes that scholars have argued for in the astrolabes. As
Hunger and Reiner have shown, evidence from attested dates
indicates that this Pleiaden-Schaltregel may not have actually been
implemented in practice,37 and different versions of it are

contradictory.38

II: The Fixed Stars and Weather Omina in EAE 50 and 51

The celestial omen series Enuma Anu Enlil (When Anu and Enlil] was
first published as L'Astrologie Chaldéenne (ACh) by Virolleaud.3? More
tablets have since been discovered, as well as mistakes in his original
publication. Newer editions and translations of parts (but by no
means all) of this important series have since been published,4? and
this work continues. The series itself consists of 68 or 70 tablets of

omina, and dates as a collection from around the beginning of the

37 See Hunger and Reiner, 1975, p. 26-8; Rochberg-Halton, 1992, p. 811.

38 Hunger and Reiner, 1975, p. 28.

38 Virolleaud, 1908-.

40 Reiner and Pingree, 1975-; Rochberg-Halton, 1988; Al-Rawi and George, 1991;
van Soldt, 1995.
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first millennium B.C.,4! although much of it is probably derived from
older material. Tablets 1-22/2342 contain lunar omina, 23/24-39/40
solar omina, 40-49/50 meteorological omina, and the remainder
planetary and stellar omina. A sample of weather apodoses from EAE
Tablet 50 is as follows:

1.17: The Star of the sunset {is) for (anaj raining.

II. 1: The Rainbow (is) for raining [...

I1.3: The False star (is) for the rising of wind.

I1.14b: Dapinu?3 (is] for [...] wind.

11.4: The Rainbow (is) for not raining.

III.4a: "When on a cloudy day when it has rained a
rainbow has arched, it will not rain.”

I1.5: Entenabarpum (is) for early wind.

III.5¢: ... the early-sown cultivated field will be fine, at
the end of the year rain will cease.

I11.6: Sariru? (is) for the rising of wind.

III 6b: "When Sariru has been red, the flood will
increase.”

[I.6¢c: "When the Field's stars have been very red, the
flood will increase."45

I1I.7: The False star (is) for the rising of wind.

What we should note here is that only a minority of the omens have
clearly stated protases and apodoses ("When the Flashing star is very
red, the flood will increase”). For the most part, there are only

associations of stars with weather phenomena ("Entenabarhum (is) for

41 Hunger and Pingree, 1999, p. 12 date it to the first millennium B.C., Koch-
Westenholz, 1995, p. 78, to the 11th century.

42 Different recensions sometimes have different tablet numbers, and occasionaily
even combine the omens differently from more than one tablet. For a discussion
of the variations in the recension, see Koch-Westenholz, 1995, p. 75-6; 79-82.

43 MUL.UD.AL.TAR = Dapinu, a name for Jupiter. Reiner and Pingree translate this
literally, as "the Herolc".

44 MUL.AN.TA.SUR.RA. Relner and Pingree translate this as "the Flashing Star,” and
comment that it probably refers to a shooting star or meteor. Labat, 1988, p.
301, simply translates it as "Brillante®.

45 The Fleld, MUL.AS.GAN, is a.P.and y Peg, and a And. See Reiner and Pingree,
1975-,vol. 11, p. 11.
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early wind"), but the precise nature of this association is not made
explicit. A similar formula appears in the "Great Star List."46

Tablet 51 contains a list of stars and the lunar months of their
ideal risings (and occasionally their settings], as well as omens
derived from their risings. The months of their risings are 'ideal’ in
the sense that when the star rises in this month, it is generally taken
as a non-ominous event. It is usually seen as ominous when the
star rises either before or after its ideal month. For example:47

IX.1: The Field rises heliacally in Nisannu. When this
star has risen early: [...] When this star has risen
late and has passed by its month and has risen [...

IX.2: The Bristle rises heliacally in Ajaru. When this
star has risen early, the gods will give good counsel
to the land. When this star is late and has passed
by its month and has risen [...

There are some agricultural and meteorological omens, such as:

IX.11: In Nisannu, the star of the field [...]. When it
has risen heliacally at its specified time, the irrigated
land and the cultivated lands in the land will
prosper. When it has risen heliacally not at its
specified time, the irrigated land and the cultivated
lands will not prosper. [...] will not bring forth [...

X.23: In Addaru the Fish, Ea, [lord of] mankind [...]
high water will mount in the springs. When [it has
risen] not at its specified time, rain and high water
will be scarce in the springs.48

As Reiner and Pingree show, Tablet 51 derives from a tradition closely
related to Astrolabe B, and indeed, parts of their Text X duplicate parts
of Astrolabe B.49

46 published and translated by Koch-Westenholz, 1995, Appendix B.

47 This follows Reiner and Pingree's translation, with minor changes.

48 Text X s related to, but not a duplicate of Text IX (from which the previous three
examples were taken). For commentary, see Reiner and Pingree, 1975-, vol. II, p.
524.

49 Reiner and Pingree, 1975-, vol. II, p. 1; 524.
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The EAE omens in general are somewhat different from the
astrometeorology we have been looking at in the other chapters of
this work. The weather omens do not derive simply from the phases
of the stars. Rather we find the unspecified relation of a star with a
weather phenomena where the 'stars' mentioned may not even all be
stars: there are the 'Flashing star' (a meteor?] and the 'False star’, for
example. There are also omens derived from the apparent colours of
stars.50 The most complex of the fixed-star omens involve the timing
of their phases in the Babylonian lunar calendar. A phase which
occurs in the specified month is seen as non-ominous, and an early
or late phase as ominous. There is no parallel for this in Egypt,
Greece, or Rome.

I should perhaps also mention a unique weather-omen, which
seems to be derived from an intercalation rule, in the text K. 3923 +
6140 + 83-1-18, 479.51 [t says:

When, in the month of Addaru, on the 25th dlay, you
[have observed the Pleiades and the moon and they]
[had the same longitude, then this year is normal;]
[when they have fallen down, then it is left]
[behind...]52

Good winds will come [...53

It is unclear whether this may be related to the EAE omens.

50 Compare also lines 150-153 of the Great Star List in Koch-Westenholz, 1995, p.
192-195 and Hunger and Pingree, MUL.APIN, I1.1ii.33; ILiv.1-2.

S1 Text A tn Hunger and Relner, 1975, p. 22. My translation follows Hunger and
Reiner’s, with minor modifications.

52 The reconstruction here is based on the formula throughout the rest of the text.
It is of course unclear whether part of this formula or some extra (now lost]
material was meant to be the protasis to the meteorological apodosis.

53 Line I A in Hunger and Retner, 1975, p. 22.
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II: Meteorology in MUL.APIN

It is in MUL.APIN that we see texts which most resemble the
parapegmata, although without the level of precision and detail
generally found in the classical texts. MUL.APIN 1.ii.36-{ii.12
schematically dates the heliacal risings of certain fixed stars. These
ideal dates of visibility are paired,with the culminations of other
constellations (zigpu stars) later in the text.54 The list is schematic,
insofar as all the dates given are either the first, fifth, tenth,
fifteenth, twentieth, or twenty-fifth of the month. It is useful as a
sequential ordering of risings, but with only approximate dates. These
heliacal risings are followed by the related lists of the simultaneous
risings and settings of fixed stars, and the schematic date differences
(again, all multiples of five days) between the heliacal risings. It is
unclear how these lists were used.

At the risings of certain stars we are told to "observe the wind
that blows,"SS and later, certain stars are related to wind directions
with the formula "constellation x lies across (ina ZI) wind y,"56 which
has been generally taken to mean simply that it lies in one of the four
cardinal directions.57

Hunger and Pingree, MUL AP, L.iv.13-1.iv.30

Hunger and Pingree, MULAPIN, 1.1.25-37; a similar admonition for the
observation of Mercury at harvest time occurs at I1.1.58.

56 Hunger and Pingree, MULAPIN, I1.1.68-71. I follow Hunger and Pingree's
interpretation of ina 2I tentatively. For the normal meanings of ZI in the
astronomical texts, see Neugebauer, ACT, p. 496-7.

57 See, e.g., Hunger and Pingree, 1999, p. 73.

&%
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General seasonal meteorological predictions are derived from
the sun's presence in each of the three paths of Anu, Enlil, and Ea,
and these are related to their calendar months:

From the first of Addaru until the 30th of Ajaru the
sun stands in the path of the Anu stars; wind and
weather.

From the first of Simanu until the 30th of Abu the
sun stands in the path of the Enlil stars, harvest and
heat.

From the first of Uldlu until the 30th of Arahsamna
the sun stands in the path of the Anu stars; wind and
weather.

From the first of Kislimu until the 30th of Sabatu
the sun stands in the path of the Ea stars; cold.58

The omens at the end of MUL.APIN include some meteorological
and agricultural predictions, such as "When the U.RI.RI-star
(Mercury?)59 has been seen, rain and flood;"60 "When the star of
Marduk has been seen at the beginning of the year, in this year the
crop will prosper."¢! I note that all such omens seem to be either (a)
derived from what appear to be planets, or (b] are related to the
colour, or brightness of stars at their rising, rather than to the

phases themselves.

58 Hunger and Pingree, MULAPIN, I.Gap A.1-8.

59 see Hunger and Pingree, MUL.APIN, p. 134, commentary on {i1.22.
60 Hunger and Pingree, MULAPIN, [L1i1.22. Compare I1.57.

61 51.GapB.1.
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IV: The Diaries

The astronomical Diaries published by Sachs and Hunger52 are night
by night observation83 records of astronomical, celestial, and
meteorological phenomena, as well as such things as commodity

prices, river levels, and political events. Thus we find entries such as:

Night of the 15th, last part of the night, the moon was
2 1/2 cubits in front of [y] Capricorni. The 15th, gusty
north wind.64

That month, the equivalent (of 1 shekel of silver was]:
barley, 1 pan 1 sat 1 1/2 qa, in the middle of the month,
1 pan 1 stt 3 qa, at the end of the month 1 pan 1 sit 1
1/2 qa; dates 1 pan 3 qa [....] At that time, Jupiter and
Saturn were in Gemini; Venuls was in Virgo; Malrs was
in Virgo, at the end of the month, in Libra; Mercury,
which had set, was not visible.

That month the river level - remainder 1/2 cubit and 8
fingers...[...65

There has been much debate about the purpose of the diaries.
Swerdlow argues that they were tied to omen-watching,56 and
Slotsky, Hunger, and Pingree have argued that they were primarily for
the determination of astronomical values.6?7 But two parts of Hunger
and Pingree’s argument will not stand: (1) they claim that "the
weather is reported [in the Diaries) because it affects observations,"68
but this can not account for the frequent mentions of wind direction,

62 sachs and Hunger, 1988.

63 Occasionally astronomical phenomena are computed. See Sachs, 1948, p. 271,
64 sachs and Hunger, 1988, -324, B obv. 21.

65 sachs and Hunger, 1988, -324, B rev. 9-11.

66 gswerdlow, 1998.

67 slotsky, 1997; Hunger and Pingree, 1999, p. 139-140.

68 Hunger and Pingree, 1999, p. 140.
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or entries such as "The 26th, cold north wind,"6® which do not affect
observation at all; and (2) they claim that "the Diaries treat periodic
phenomena as predictable; this deprives them of their meaning as
omens."70 If this were true, then there can be no explanation for the
frequent use of, for example, eclipses (which were predictable} as
ominous portents in official reports and letters. I think here they pin
too much on the idea that randomness must somehow be inherent in
omens. A third point I would raise is that there is no reason to
suppose that economic phenomena could be seen as periodic, but
that weather was not.

This being said, I still do not think that the purpose of the
Diaries is clear. What we can say is that they kept track of, among
other things, various astronomical phenomena, as well as various
meteorological phenomena, but whether or how these were seen to be

related is still unknown.

V: Good and Bad Luck Days in the Babylonian Calendar

As in Egypt and Rome, the Mesopotamians ascribed good and bad
luck to different calendar dates. There are a group of Akkadian texts,
called hemerologies or menologies?! which tell us that particular lunar
calendar dates were in general favourable or unfavourable, and more

60 sachs and Hunger, 1988, -369, rev. 12,

70 Hunger and Pingree, 1899, p. 140.

71 For a detailed description as well as an edition and translation, see Labat, 1939
and Labat, 1965. Compare the Egyptian Calendar of Lucky and Unlucky Days, in
chapter 8, below. In this work, I will refer to both the menologies and the
hemerologies as 'hemerologies'.
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specifically also offer lists of activities which were prescribed or
proscribed for each day. Many of these activities were of a religious
nature (e.g., "an offering to Anu will be accepted”], but some
economic, medical, divinatory, and dietary proscriptions are also
found. There are some astrological omens, and some stellar divinities
(the Pleiades, Orion) are mentioned as being receptive to offerings on
particular dates in one of the texts.’2 Some tablets list the months
favourable for certain activities,”3 and others derive omina from
activities performed in certain months.74 These texts are somewhat
more formulaically and topically diverse than their Egyptian and
Roman counterparts.

VI: Other Texts

There are two interesting astrometeorological texts (TU 19 and 20)
edited by Hunger?S which use certain planetary phenomena to predict
weather. The phenomena of the protases include oppositions of
Jupiter and Mars, conjunctions of Mercury and Venus, planetary
passings through certain constellations (including the Pleiades and

72 gee KAR 178 (in Labat, 1939, p. 61-2), on the 18th and 18th of Nisannu,
respectively.

73 Thus "The king purifies his garments: Nisannu, Ajaru, Simanu, Abu, and Ta3rTtu
are favourable® (KAR 177 obv. 2.25-27, in Labat, 1938, p. 155).

74 E.g., "When, in the month of Nisan, the foundations of a house have been bulilt
on the 16th day, the house will not be finished.” (Labat, 1965, §2.1.)

75 Hunger, 1976.
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Perseus), and more. TU 20, like TU 11, has a 'goal-year' type of
scheme for predicting the weather.76

I should also note, at least in passing, the existence of a late
tenth or early ninth century B.C. Hebrew agricultural ‘calendar’ that
reports the activities for each (unnamed) month of the year, beginning
with the fall harvest. It is written in verse on a stone with a single
hole in the middle, presumably for mounting it for display. In its
entirety it reads:

His two months are (olive] harvest,
His two months are planting (grain),
His two months are late planting;
His month is hoeing up of flax,
His month is harvest of barley,
His month is harvest and feasting;
His two months are vine-tending,
His month is summer fruit.77

Lastly, there is a third millennium Sumerian text, commonly
called the Sumerian Farmer's Almanac, or the Georgica Sumerica,’8
which I mention only for completeness. It consists of a list of farming
instructions, but these are listed only sequentially, and with no
reference to astronomy or a calendar.’® The name Farmer's Almanac,
and indeed also the comparison to Vergil's Georgics, is therefore

unfortunate.

76 TU 20, Rs 2-4; TU 11, Rs 23. A goal-year text is one which predicts planetary
phenomena for the coming year based on a cycle of x years for that planet, and
the occurrence of identical phenomena x years ago. See Sachs, 1948.

77 Albright's translation, as republished with further commentary in Cohen, 1993,

p. 383.

78 Published, with translation, In Salonen, 1968, p. 202-12. For commentary, see
Reallexikon der Assyriologle, '‘Landwirtschaft’, §8.

79 ‘'Stars’ do get mentioned once (at §39), but the import is very unclear.
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Conclusior:

While none of this material shows a clear Mesopotamian precursor to
the parapegma tradition, we can see from the material surveyed here
that there were a number of parallels to various aspects of the
parapegmata. Where Roman parapegmata were partly concerned with
good and bad luck days, so we find the Babylonian hemerologies with
a similar concern, although differently realized. Likewise, we find
some Babylonian texts which report the dates of stellar phases, but
this is schematic and perhaps not meant to be precise. Lastly,
weather omina are numerous but scattered in the Babylonian omen
literature.

Although we find no simple cognate of a parapegma in
Mesopotamia, we do find diverse texts which here and there show
interesting similarities. I do not think there is enough evidence to
argue for a line of descendancy from Babylon to the classical
parapegmata. Rather, I think this shows that different ancient
cultures addressed agricultural timing, weather prediction, and lucky
calendar days in remarkably similar ways.



Chapter Eight

Egyptian Astrometeorology
Alle Welt von Anfang des menschlichen
Geschlechts hatt erkennt, das die férliche

Witterung durch das Gestime gubernirt werde.
-Johannes Kepler, 1603

Introduction

Ptolemy's Phaseis gives weather predictions according to particular
astronomers, citing such figures as Democritus, Eudoxus, and
Ceesar. A typical date reads:

Month of Thoth, day three: (In the Clima where the

day is) 13 1/2 hours (long), the (star) on the tail of

Leo! sets. (In the Clima where the day is) 15 hours

(long), the (star) called the Goat? rises in the evening.

According to the Egyptians, the Etesian winds stop.

According to Eudoxus, the winds change. According to

Ceesar, there is wind, rain, thunder. According to
Hipparchus the east wind3 blows.4

Notice here that in addition to the Greek and Latin sources from
which Ptolemy claims to be getting his information, he mentions also
“the Egyptians” as an authority. Unfortunately, it has hitherto been
unclear whether this refers to native Egyptians, some unnamed

Greek astronomers living in Egypt, or else is perhaps an attempt by

1 8 Leo. See Toomer, 1984, p. 368.

2 Capella (a Aur). See Toomer, 1984, p. 353; Aratus 157.
3 amAichms.

4 ptolemy, Phas., p. 14,1. 7, f.
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Ptolemy or his sources to legitimate his work by pointing to an
ancient culture as being pioneers in the field of astrometeorology.

Neugebauer and Rehm dismiss the idea of an indigenous
Egyptian tradition, and believe that the references are to Greek
authors living in Hellenistic Egypt. Neugebauer dates the references
to a source in the second century B.C., and Rehm pushes it as far
back as the third century.5 Lastly, van der Waerden has argued at
some length (but to little avail) that attributions to the Egyptians
are based on Greek observations made in Phoenicia, Cyprus or
Cilicia, and lifted from the 'Parapegma of Dionysius'® Part of the
reason for the universal dismissal of an indigenous Egyptian
tradition rests on Hellmann's work in archeometeorology, in which
he argues, based on modern observations, that the predictions
ascribed to the Egyptians must have been made in Northern Greece
rather than in Egypt.7 I am, however, sceptical of the usefulness of
comparing modern observations to ancient astrometeorological texts.
In the first place, it assumes that climates do not change over long
periods of time, and in the second, it assumes that the predictions in
the ancient texts were necessarily always based on actual
observations, a claim that cannot be proven.

Contrary to the commonly accepted opinion, I will argue that
there is new evidence for Egyptian astrometeorology which allows us

to confidently assert that there was in fact a tradition among the

S See Neugebauer, HAMA, p. 562; Rehm, 1941, p. 101-104.

6 Van der Waerden, 1985; on the alleged Parapegma of Dionysius, see chapter 3,
above.

7 Hellmann, 1916; Hellmann, 1917.
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Egyptians of weather prediction based on stellar observations, and
moreover, we can date it to as early as the fourth century B.C., two
hundred years earlier than Neugebauer had speculated. The evidence
is twofold. A new look at the autobiography of Harkhebi, which was
published by M.G. Daressy in 1916, and retranslated by Neugebauer
and Parker in their Egyptian Astronomical Texts in 1968, reveals that
this Egyptian astrologer was interested in predicting weather
phenomena in the early Ptolemaic period. Even more remarkably,
however, the recently-published naos of Saft el-Henna 8 (dated to the
time of Nektanebos I, 381-364 B.C.}, makes an explicit connection
between certain decans® and particular weather phenomena.

An argument has been made by Christian Leitz that there are
both meteorological forecasting and stellar observations in the
Ramesside Calendar of Lucky and Unlucky Days, but a close look at
the Calendar’s contents and Leitz's arguments will show that,
although there are some references to weather phenomena in the
Calendar, there is no reason to suppose any astrometeorological
content. Indeed, even the claims to astronomical content made by

Leitz are untenable.

8 see Leitz, 1995. A naos is the inner part of an Egyptian temple.

® The decans are 36 constellations situated in a band reoughly parallel to the
ecliptic, and slightly south of it. By Greco-Roman times they had come to represent
10° sections of the zodiac.
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I: Harichebi, Astrcmeteorologist

The Autobiography of Harkhebi was first published by A. B. Kamal in
1906. The text itself consists of a short inscription on a now
headless statue. It was dated by M. G. Daressy to the early
Ptolemaic period.

In 1916 Daressy re-published the text with a French
translation, and included a number of editorial changes. Daressy’s
translation of Harkhebi’s autobiography is unsatisfactory, and the
text itself is troublesome in places. In a few instances the writing is
abbreviated and difficult to interpret. Neugebauer and Parker include
an improved but still imperfect translation of the text in their
Egyptian Astronomical Texts. Following De Meulenaere,!0 they
occasionally change the readings of many otherwise straightforwardly
understandable signs in order to obtain particular meanings, even
when there is a much simpler reading available. In short, their
translation is guided too much at times (and in my opinion, at
critical times) by what they expect to find in the text rather than by
what is actually present. In one instance of particular relevance,
they squeeze the highly improbable (indeed, it would be unique)
reading of hnm “to unite” out of a perfectly normal writing of the
wind sign (13i). While this is the one really significant sentence in

10 gee Neugebauer and Parker, EAT, v. III, p. 214 f.
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Harkhebi for our present purposes, [ nonetheless offer a new

translation of the whole astronomical part of the Harkhebi text:!!

Hereditary prince, noble, sole friend, skilled and wise of
heart in prophecy, who sees all that is seen in heaven
and earth; skilled and wise of heart in observing the
starry skies, who does not make mistakes among //
them, who tells the rising and setting!2 in their time(s}
and the gods who foretell the future. He purified
himself for them in their time when (the decan) Akh
rose heliacally!3 // beside Venus from the earth in
order for him to calm the land with his words, being
one who sees every starl4 in the sky, who knows the
heliacal rising of every (star) in a good year, // who
foretells the heliacal rising of Sirius at the first of the
year. He observes her in the first day of her festival, in
order to calculate her motion!S for the times appointed
for it (the festival], observing // everything she does
every day. She has foretold everything through him, he
being one who knows the northward and southward
motions of the sun, telling all of its properties, and
what they (i.e.: the properties) cause the day to bring.1
He says what {will) happen // because of them, coming
at their times, (being one who) divides the hours
correctly at both times (i.e.: night and day), not ever
going into error at night,17 being wise in every thing //

11 While my translation, like the others, Is not without its uncertainties, it has the
advantage of staying closer to the text as presented by Daressy than Neugebauer
and Parker do. A fresh look at the statue itself would, however, be very
desirable.

12 Following Neugebauer and Parker, I translate ‘ui hup as “rising and setting.”

13 Following Neugebauer and Parker, I translate the verb pri as “rise heliacally.”

14 Neugebauer and Parker, and Clagett, following them, have "the culmination of
every star”,

15 gm, though it may also be iwr, "her coming® or nmut "her wandering,” either of
which would still imply "modon.”

16 I read rdi-sn di hrw, whereas Neugebauer and Parker, following De Meulenaere,
emend it to di r sn sp. Clagett follows Neugebauer and Parker almost word-for-
word in his translation of this passage.

17 1 read m tnm m grh n nh(h). lit.: ‘not going in to error at night for ever.’ I think
Daressy is wrong to read the grh sign as “star” and Neugebauer and Parker’s
emendation (following De Meulenaere) of Daressy’s fHr to m achieves nothing,
and they accordingly leave it untranslated. Kamal, 1906 sees a qualil-chick
rather than the falcon.
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seen in the sky which is applied18 by him to the earth,
(being one who) knows their winds!® and their
omens,20 being entirely complete in setting out (his)
opinion, and being exalted?! because of his reports
when // he discerns the hidden language22 through?23
everything being observed by him, and every end being
complete24 when (he) counsels25 on account of it,
making judgments for the lord of the two lands.26

We should note that Harkhebi does not speak here of doing anything
resembling horoscopic astrology.2? His reference to “knowing the
winds and the omens” refers unambiguously to some kind of
meteorological prediction which the astrologer was engaged in. A

clue to how he calculated his weather patterns may come from his

18 I read this as si(w), “commit”. Neugebauer and Parker translate it as s; “await,”
but this makes little sense, and it forces them to read r 1; as s. following Kamal.
Clagett again defers to Neugebauer and Parker's translation here.

19 Neugebauer and Parker read the “wind” sign as hnm, “to join,” but this would be
a most unusual (in fact, unique) writing of the word. To be falr, I think that
Neugebauer and Parker can be forgiven for misreading the clause which I have
translated as “(being one who] knows their winds and their omens.” They
translate it as “skilled with respect to their conjunction(s} and their regular
movement(s)” (Neugebauer and Parker, EAT, v. III, p. 215), which, though it
departs from the text considerably, manages to make some sense of what must
have appeared to them a completely inexplicable reference to “winds.”

20 Neugebauer and Parker emend sm to gsgs, “to order, regulate,” largely, I think,
because no likely meaning of sm was known to them. For a discussion of sm as
“omen”, see Ritner, 1993, p. 36, n. 167.

21 [ read this troublesome passage as mn (“be complete” as opposed to Daressy’s and
Neugebauer and Parker’s “to not be”) pri ib r dr. k3w {as opposed to De
Meulenaere’s improbable h#3p r3). The meaning of "be complete” as opposed to
"not be" is necessitated by the context, since Harkhebi has been saying all along
that he tells what he knows. I see no reason why he should become suddenly
reticent about his reports, as Neugebauer and Parker would have it.

22 ; "language” or “intent”. It may also be r-arw "he discerns what is hidden from
below. Everything is observed by him..."

23 | see no reason to read the ir here as /ir, as Neugebauer and Parker need to do in
order to make the text mean “be discreet with” ([ip r fir).

24 again, 1m as “be complete” r-*, "end, limit".

25 | take the writing of shr “to overthrow” as a mistake for skr, “plan, counsel”. nb-s
may also be a writing of ks "bow down,” but I think this makes less sense.

26 From here, Harkhebi goes on to tell us of his skill at charming snakes and
soorpions.

27 Contrary to Daressy's reading.
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frequent mention of his knowing the heliacal risings of the fixed
stars, which accords nicely with Ptolemy’s report of what certain
unnamed Egyptian astrologers were up to. Ptolemy’s calendar uses
the heliacal risings and settings of fixed stars as the exclusive
predictors for weather phenomena.

We should note also the prominence of Sirius in Harkhebi's
description of his work. Since the earliest times the rising of Sirius
had marked the feast of the beginning of the year and the rising of
the Nile. This correlation of one stellar phase with an agricultural
(and navigational) phenomenon28 demonstrates that from an early
date the Egyptians were making limited use of the sort of observation
needed for the construction of a steliar phase-calendar. On its own,
of course, this correlation of Sirius' rising with the annual flood
cannot prove the existence of an Egyptian almanac predating the
Hellenistic period, and we shall see?® that a recent attempt at
demonstrating the existence of just such an early almanac fails.

In addition to Sirius, Harkhebi also mentions observing (a) the
northward and southward motions of the sun and (b} the planet
Venus, so the question arises whether these observations could have
been associated with meteorological predictions.

As for observations of Venus, it is possible, if Harkhebi was
following a Babylonian model of astrometeorology, that he was using

Venus as a predictor of weather phenomena. Indeed, a later source,

28 see Depuydt, 1997, p. 14-15.
29 see the section on the Calendar of Lucky and Unlucky Days, below.
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the Demotic text of lunar-omina published by Parker30 includes
weather predictions (in particular, inundation and wind) derived from
observations of the colour and appearance of the moon, which is
similar to Babylonian methods of forecasting.3!

Observations of the northward and southward motions of the
sun, on the other hand are related to weather predictions in two
ways: the first being the obvious fact that the sun’s progress
northward and southward is directly related to broad seasonal
climactic changes. In addition to this, the northing and southing of
the sun is dir=ctly related to the sun’s motion through the
constellations, and so to the risings and settings of the different
stars. This brings us back to the fact that Harkhebi was certainly
interested in this phenomenon. He mentions it thrice in his short
text, and it is the only type of observation he mentions repeatedly.

I would conclude, then, that Harkhebi used the heliacal risings
of the stars as indicators of weather. We shall see from a look at the
slightly older Saft el-Henna naos that Harkhebi’s work is related to an
earlier Egyptian tradition, which may have been later incorporated
into or adapted to fit Ptolemy’s work, and so found its way into the

Greco-Roman world.

30 parker, 1959. See e.g. p. 44-5. This text dates from the late second or early
third century A.D., but is probably a copy of a sixth century B.C. original.
31 Aratus, Pheen., 778, f., also uses the colour of the moon to predict weather.
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II: The Saft el-Henna Naos

The Saft el-Henna naos is in two pieces. The top half has been in the
Louvre for two hundred years, and the lower half was pulled from the
Bay of Abukir in the 1940’s and is now in Alexandria.32 Most
recently published by Leitz, the naos is valuable in that it preserves
the earliest known Egyptian correlation between celestial phenomena
and weather. The inscription dates from about a century before the
Harkhebi text, and so from about fifty years before the Ptolemies
began to rule Egypt.

The text of the naos contains descriptions of the powers of
each of the decans during some phase of their appearance, which
would presumably be either their heliacal rising, their culmination,
or possibly their setting. We have more or less complete entries for
decades® 3, 6,9, 11-13, 17, 18-21, and 25-37, with scraps of 8 and
24. Entries are of the form: “The great god in the principal time;34
he causes35 such-and-such,” where the phenomena caused by the
decans range from battles to sickness to rain and wind. I have

excerpted here the entries which pertain to weather:36

32 gee Leitz, 1995, p. 3.

33 A decade is simply a ten-day period.

34 Each decade begins with this formula: atr 3 m sp tpy. Leitz translates it as “Der
grosse Gott am Uranfang,” thus treating (p as "first" in the temporal sense, but I
find this obscure. sp can also mean "act,” and thus another possible
translation would be "The great god in (his] highest action.”

shpr, to be discussed below.

For the entire text of the naos, with German translation, see Leltz, 1995, p. 9-
37.

& &



Lehoux, Egyptian Astrometeorology -198-

3rd decade, 1. 2: “He causes heat"37

6th decade, 1. 3: “He will be hot for five days.”

8th decade, 1. 3: “... [rai]n for the earth."38

9th decade, 1. 2-3: “He causes rain in heaven.”

12th decade, 1. 1: “He causes ra[in].”39

13th decade, 1. 3: “... in bitterness for twelve days.”40

20th decade, 1. 1: “[He caulses the south winds in
heaven. ...[He causes] three days of
bitterness.”

21st decade, 1. 1: “[He causes] the north [wind]s in
heaven."4!

24th decade, 1. 2-3: “...cold(?)...bitterness...”42

25th decade, 1. 2-3: “...rain in heaven.”#3

26th decade, 1. 1: “[He clauses an evil wind in the
night.”

27th decade, 1. 2-3: “...and consuming everything on
earth in their bitterness.”

28th decade, 1. 1-3: “He draws forth the flood-water
from its cavern ... (text unclear) ...
He causes sickness in Mnty%4 by
bitterness in the house4S for four
days and by a sickness in the belly.”

29th decade, 1. 2-3: “He causes bitterness of nine days."

32nd decade, 1. 2: “...bitterness...”

37 pif shpr smm. Leitz thinks this refers to fever, which Is entirely possible.

38 The text is fragmentary, having only the last wave of the water determinative
with the pool determinative followed by r¢;. The two determinatives, however,
match the usual writing of “rain” in this text.

39 The text breaks off part-way through the word: nif shpr hfw]y[1].

40 1 dhrin hrw 12. Leltz takes this to refer to sickness, which seems probable, but I
Include these references to “bitterness” here since it seems remotely possible
that they are references to bad weather. In any case, it is interesting to note
that by late antiquity Greek and Latin parapegmata often contained
information on medical matters. See Burnett, 1993, p. 28, {.

41 [ndf shpr t3jw mhwet m pt. The reasons for reading “wind” in here are the similarity
in the traces of the noun with the word “wind” in the previous decan, and the
parallel adjective.

42 parts of ks are visible, as is all of dhrr.

43 __pwytmpt. Leitz notes that “eln Substantiv, hwyr: “Regen” erscheint aber

angeseits der Jahreszeit eher als unwahrschelnlich.” (Leitz, 1995, p. 24 n. 94). I

see no reason to emend away what appears in the text here. For my criticisms

of Leitz’s method of determining which season this decan would fall in, and the
likelihood of rain under any given decan, see below.

Or possibly mr mn 1i3: "a lasting and painful sickness.”

Contrary to Leitz, who sees the house-sign as superfluous.

&%
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It is clear from this text that some of the decans at least were related
to certain kinds of whether phenomena as early as the fourth century
B.C.

One notable point is that the expression of the activity of each
decan is highly formalized throughout the text, and says repeatedly
that the particular decan “causes such-and-such to happen” where
the verb is the causative form sgpr. The only exceptions to this in
the weather sections4€¢ occur in decans 6 and 28, respectively
reading “He will be hot for five days” (smm-f n hrw 5) and “He draws
forth the flood-water from its cavern” (nif sdi h'py m tpht-f). The first of
these two instances is not necessarily causative language, but given
the fact that for almost every other decan the idea of causation is
clearly expressed by shpr, and for decan 28 the idea of causation
seems to be implied by “He draws forth...,” [ think we have no choice
but to conclude that the Egyptians saw the decans as somehow
acting upon the earth and actively bringing about the weather
conditions described.47

This conclusion is confirmed by the inscription at the

beginning of the naos which also talks unambiguously of causation:

46 glight variations do occur in the context of some other powers, e.g. decan 181. 2
has nif di hpr...

47 This Is paralleled by a Greek text, P. Oxy. 4473, which says a particular decan
brings (pépei) the flood (P. Oxy. vol. LXV).
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13t-nbs,48 the door of heaven. When Re shines, his face

causes the great mooring-post4® ... // ... the disks®0 ...
// ... great ... the 36 decanal stars ... // Heaven, earth
and the underworldS! are under their counsel.52 They
rise and they set so that the temples of I3t-nbs // ... //
... [They are the ones who clause the flood // ... his
praises.53 They are the ones who cause storms. They
are the ones who open the sky and who prevent rain.
They bring the day. They bring the night. They rise.
The);fet. They refresh themselves in the northern

sea.

And in the almost identically-repeated inscription beside each decan,

it says:

Water, wind and (fertile} fields are requested from
him in his decade in 73t-nbs. Month III of smw, day 1 to
10: offerings are made to this god by the king in 73t-nbs
in order to protect the land from disaster.

He rises55 in this influenceS® in the decade of (his)
motion, (as) master of the earth.57 He is the one who
causes sickness and death.58

48

Saft el-Henna.

Reading iw hr-frdi-f nyt wrt n... Leitz follows Habachi and Habachi, 1952, p. 255,
In emending the text to iw hr-f <hr> rdit-f <n> n'yt wrt n..., translating it "Wenn Re
aufgeht, wendet sich sein Gesicht <dem> grossen Haus des [...] zu [...].
Following Habachi and Habachi, 1952, p. 255.

The text actually has niwt, "town" rather than dwi:. "netherworld.”

Leltz, 1995, p. 7, n. 22, translates sir as "Aufstellung.”

Leitz, following Habachi and Habachi reads sdgw. "secrets” rather than dwiw.
"praises,” which Is certainly possible.

The remainder of the text is mythological. For the text and translation, see
Habachi and Habachi, 1952; Leitz, 1995.

Leitz argues that ‘4 must mean "culminate” here.

sém as a noun is derived from the verb ssm: "to guide, lead, govern.” I have tried
to preserve this idea of ruling with the not entirely satisfactory English word
"influence.” Lelitz, following Habachi and Habachli, translates ssm as "Gestalt,"
which is certainly also possible.

Reading n hbi [travel} iry-ip 13. Leitz translates this phrase as "wenn auf die erde
ausgesandt wird" [Leitz, 1994 p. 9]. The passive of /136 is possible, but I think it
makes less sense of hry-ip.

Reading mr mwt. Leitz reads mwt dm. "den stechenden Tod," seeing the mras a
mistake for mwr, and the two knives as dm. I am treating the knives as
determinatives and the man with the axe in his head (seen by Leitz as a
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His living Ba is master of the earth in this
influence.59 Life is requested from him in his decade in

13t-nbs
It is his image which brings peace to every temple in
the decade with invocation offerings®0 in his temple.
His living Ba (is) eternal. His body brings peace®! in

the necropolis. A good burial is requested of him in his

decade in 73t-nbs.

The language in these passages makes it clear that some power
exerted by the decans themselves was thought to bring about
particular effects, whether meteorological phenomena, disease, or
crop growth.

But what was the basis for ascribing certain weather
phenomena to certain decans? Did the Egyptians, as the
Babylonians had been doing since the seventh century, keep careful
records of astronomical and meteorological phenomena?52 Or rather
did they have some magical or mythological ideas about what the
effects of a particular decan should be which were wholly or largely
independent of observational data? This turns out to be a difficult

question to answer.

determinative) as phonetic mw:. Another possibility is that the dying man is a
determinative for mr (as e.g. in decade 29} and the two knives are meant to be
phonetic and represent an adjective describing the particular kind of sickness
caused: "He {s the one who causes the dm-sickness.” Habachi and Habachi,
1952, p.. 257 think the knives are phonetic dm = tm: "evil doers.” If thisis
correct, a preposition is missing.

59 Again, sim

60 Following Habachi and Habachi who read pr-4rw in place of Leitz's (following
Brugsch, 1883, p. 181} Pr-Spd:.

61 Leitz follows Habachi and Habachi in reading this as "gives offerings,” which is

equally possible.
62 On the Babylonian Diary texts, see chapter 7, above.
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Leitz, in his examination of the weather predictions in the Saft
el-Henna naos, takes it for granted that the weather phenomena were
established empirically by the Egyptians. In attempting to
determine, for example, which phase of the decans was responsible
for the wind or rain, whether their rising, culmination, or setting,
Leitz argues that rain would be most likely at the time of the ninth
decan’s culmination in the twelfth hour of night, and he settles on
this as the correct phase:

Auch hierin liegt wieder ein Argument fiir die Annahme,
dass die in den Beischriften gennante Wirkung der
Dekane tatsédchlich in die Dekade mit der Kulmination
in der 12. Nachtstunde fallen. Wére es der Augenblich
ihres heliakischen Aufgangs, so wéren die
entsprechenden Daten der 1. und 31. Oktober (greg.],
was nicht zu den meteorologischen Gegebenheiten
pafit.s3

But these meteorological ‘facts’ turn out to be little more than
guesses based on modern measured rainfall at Cairo and Alexandria
over the course of the year. I consider this line of argument to be
misleading on a number of counts: (1) the assumption that rainfall
patterns have remained unchanged in Cairo and Alexandria over
2300 years is unfounded; (2) the assumption that the predictions of
rainfall in the naos must correspond to empirically observed rainfall
patterns is unfounded; (3) the assumption that the
astrometeorological parts of the text were meant to apply to Abukir
where it was found two millennia later is unfounded, and (4} the

assumption that the text was composed in the fourth century B.C.

63 Leitz, 1995, p. 18, commenting on the ninth decade.
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rather than possibly being a preserved older text84 (which would
change the correlated Gregorian65 dates] is unfounded.
Unfortunately, this highly questionable method of determining dates
from known modern weather patterns pervades much of Leitz’s work,
both on the Saft el-Henna naos, and also in his interpretation of the
more obscure bits of the Calendar of Lucky and Unlucky Days.66

In the absence of any way of determining what weather
patterns would have been for the location and time in which the text
of Saft el-Henna was composed, the question of whether the
predictions were based on observation, magical correlation, or even

simple speculation must remain unanswered.

III: The Calendar of Lucky and Unlucky Days

Possibly as early as the Ramesside period,57 there existed in Egypt a
system of calendrical omina, typified by the Calendar of Lucky and
Unlucky Days,%8 which sought to furnish predictions for any given
calendrical date. There is no evidence, as we shall see, that this
tradition derived from astronomical or astrological sources. It is

more probably akin to something like our own non-astronomical

64 Just as the decanal star-clocks in the tombs of Rameses IV and Seti I may have
been already 600 years or more out of date by the time of their inclusion in the
Islamesside tombs. See Neugebauer and Parker, EAT., and Depuydt, 1998, p. 34-

65 Leitz uses Gregorian rather than Jullan dates.

66 See Leltz, 1994 For more commentary on this, see below.

67 Leitz gives the Calendar a terminus ante quemn of the reign of Rameses II (Leitz,
1994, p. 6], and Bakir thinks such an early date to be possible, though he is not
willing to commit himself fully. (Bakir, 1966, p. 5-6)

68 published most recently in Leitz, 1994; earlier by Bakir, 1966.
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calendrical superstitions such as Friday the thirteenth bringing bad
luck, or to such character-determinants as are found in the birth-day
rhyme: “Monday’s child is full of grace, Tuesday’s child is fair of
face...” The omen would thus be fixed solely to a calendar date
which has nothing at all to do with any astronomical
phenomenon.%® This does not exclude the possibility, however, that
some time between the Ramesside period and the fourth century B.C.
such a calendrical tradition could have been combined with a
tradition of astronomical observation, but given the complete lack of
evidence from this intervening millennium, descendancy from the
Calendar is impossible to prove.

The Calendar of Lucky and Unlucky Days lists each day of the
year, together with its omens, whether good or bad. Some of these

omens are unambiguous references to weather, such as:

I3t 4:70 ... The gods go as evil winds.
II 35 24: ... Do not go out in any wind until the

sunset.
III pre 20: ... You will not see sunlight.

III prt 25: ... This day has a great storm.

There are a number of such entries, whose references are stated in

plain language in the text. The calendar, however, includes many

69 Remember that the Egyptian calendar of 365 days s not synchronized with any
solar or lunar motions, and it accordingly ‘slips’ over the years such that every
four years it falls approximately one day further out of line with the solar year,
continually moving away from its original seasons. Thus the calendrical season
of ‘Inundation,’ while it more or less agreed with the actual inundation for a
time, would, over the course of the centuries, move away from the seasonal
inundation and then back again some fourteen centuries later. For a detailed
discussion of the Egyptian Calendar, see Parker, 1950; Depuydt, 1897.

70 The Egyptian calendar has four seasons, 3, prt, and émw, each divided into four

months of exactly 30 days. I 3 4 refers to the first month of i, day 4.
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obscure references to different gods or demons coming forth or
battling with each other, whose meaning is obscure. Leitz sees in
these obscurities veiled references to weather patterns, which he
interprets with the aid both of modern meteorological statistics,?!
and the Coptic-Arabic almanacs.?72 So, for example, he is able to
interpret a sentence like that in IV prt 3: “The great ones fight the
wpyt-serpent” as “The clouds push themselves before the sun.” The
terminology of the text has no parallel as weather-language, and 1
think that Leitz goes too far in reading such meanings into the text
based on what are really very uncertain methods of interpretation.

My objections to Leitz’'s method of comparison with modemn
observations have already been noted, above, and comparison with
the almanacs is no more secure. For the Coptic-Arabic almanacs to
function as evidence for the contents of the millennia-earlier
Calendar presupposes one of the following: (1) that the tradition of
weather prediction using such calendars was both uninterrupted and
uncorrupted, which is difficult to believe, given the complete lack of
intermediate texts; (2) that the tradition was revived and accurately
translated in Coptic times, which claim is also unsubstantiated; or
(3) that the following conditions must all be true:

(a) the Calendar and the almanacs are based on empirical
observation of weather patterns,

71 gee, e.g. Leitz, 1994, commentaries on: I ar 4; Il prr 24 and many others.

72 gee, e.g. Leltz, 1994, commentaries on I 3k 20 and 29 where he sees references
to the hot season which are nonapparent to me; I smw 19, 20 and 22 where
winds are read into the text based on the almanacs, and III smw 12 where he
has the clouds vanishing based on nothing I can determine in the text.
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(b) these patterns must have remained unchanged over the
millennia,

(c) both sources were meant to apply to the same parts of Egypt,
and

(d} we know the date of the Calendar’s composition with a high
degree of accuracy.

The number of unknown elements in the necessary components of
this last set of assumptions lead me to conclude that it also is most
unlikely.

Given my scepticism about these highly-interpreted parts of
the Calendar, it would seem useful to give a list of all the clearly-
worded entries pertaining to astronomy or weather, while leaving out

Leitz’s dubious interpretation.

I 3¢ 1: There is purification when73 the entire land is
under the water of the High Nile,74 going forth as
young Nun, as it is said.75

I ikt 4: The gods go out as evil”® winds.

I 3ht 24: The majesty of this god sails in good breezes
and in peace ... west.”7

II 3ht 24: Do not go out in any wind until sunset.

III 34 18: If there is a great wind78 on this day it will
not be in a good way?®

III 3kt 19: A great80 storm is born in the sky.81 Do not

sail upstream or downstream upon the river. Do
not travel in any boat on this day.

73 p.pu. Bakir translates this as “throughout,” and Leitz as "iber."

74 st hpy. Both Bakir and Leitz take this to refer to the beginning of the flood.

75 Following Bakir. Leitz translates this as “Jugendlicher’ wird er gennant...”

76 sbirsiw. 1 am uncertain why Leitz translates this as “Gegenwinde” here but as
“feindliche Winde" at II smw 20.

77 Leitz reads "Die Majestit dieses Gottes fihrt mit guten Winden in Frieden zum
Westen...” but this ignores the large lacuna in the papyrus after 4t and before
imnt. See Baldr, 1966, pl. VI

78 p, Salller only. The sign is uncertain, the determinative strange.

79 [ read nn d st.

80 p, sallier only.

81 Bakir translates this as “The children of the storm of..."
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IV 3ht 7: This day, the wind is guarded against in the
entire land.82

IV 3pt 12: Do not go out on any road in the wind.83

I prt 19: The winds in heaven on this day are mixed
with the annual pestilence84 and many diseases.

Il pr¢ 19: The children of Nut85 are in good breezes86 ...
Do not go out from your house therein.87 You
will not see sunlight.88

III pre 20: You will not see sunlight.s

III prt 25: This day has a great storm.

IV prt 3: As for any lion who says the name of the decan
Orion, he will die immediately.90

IV prt 6: The stars go forth, bitterness before [them].?!
If anyone sees small cattle,®2 he will die
immediately.

82 p, Cairo only.

83 p, Calro has nn-k pri im-f r wit nb(1) m tiw, whereas P. Salller IV reads nn-k pri r wit
nbt m hrw pn: *Do not go out on any road on this day.”

84 34;: “pestilence” can also mean “pouring rain.”

85 Bakir has "The birth of Nut...” which is also possible

86 Leitz translates this as “Die Kinder der Nut sind in elnem giéinzlich giinstigen
Wind," thus reading mi* g3i nfr. I prefer to read the mi*w as “breezes” with the
wind sign as a determinative rather than as a noun modified by m:* “true”.
Curiously, this Is how Leitz himself reads the identical wording at I 3/ 24. [ am
at a loss to explain why he has changed his reading here.

87 P. Cairoonly. P. Sallier has “Do not go out of your house on any road on this
day.

88 p, Caifroonly.

88 p, sallfer has “You will not be near sunlight.”

80 Although this entry does not deal with an astronomical phenomenon as such, I
include it since it does mention a decan. Note however that the decan is being
concelved of as a deity rather than as a stellar object, as is evidenced by the use
of the god determinative in place of the star determinative.

81 dprt bft-hr. Leltz translates this as "mit bittern Gesicht” and Bakir as "bitterly
and openly,” although in a note (n. 4, p. 76) he raises the possiblility that dhris
a mistake for dsrt, "red,” and so offers the possible interpretation of the phrase
sb3 dsrt hft-hr as "the culmination of Mars.” This seems to me to be extremely
uniikely.

82 <. Leltz, 1994, p. 307, argues that this refers to the culmination in the first
hour of night of the decan Ary-ib wi3. since the small cattle are associated with
Seth. I think that if this were true we could expect a star determinative after “wt
rather than the animal determinative, and in any case the chain of reasoning is
extremely weak. I prefer to interpret the “wr as animals of the ordinary domestic
kind, since the connection drawn by Leitz is highly tentative, and the naming of
the decan would be unusually cryptic.
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IV prt 13: Do not go out in any wind®3 on this day.

I smw 2: Do not go out from your house in any wind on
this day.

II smw 20: There are many deaths. They come from evil
winds. Do not go out in any wind on this day.

[V smw 26: The gods [sail]®4 in every wind.

It is apparent that these predictions are of a different nature from
those in the Saft el-Henna naos. Rather than being clearly causative
statements about the powers of the decans, they are simple
statements of omens, of pre- and proscribed activities for certain
days, with little statement of the whys and wherefores. The various
winds are said simply to happen on particular days, with no mention
of what causes this to be so. There is no evidence to connect these
omina with celestial phenomena, and also no evidence that the
omina were based on actual observations of weather patterns of the
course of the year. It is entirely possible that the winds were
‘predicted’ according to some unknown magical, mythical or
schematic formula.95 We should also note that the majority of
entries do not even predict the weather so much as give hortatory
statements about weather phenomena. We cannot assume that the
entries imply that the phenomena will invariably occur on that date,

but only that ifit does, one should not do such-and-such.

83 p. Catroonly. P. Sallier has “Do not go out in It on any road...”

84 A hole In the papyrus has obliterated all but the determinative.

85 For example, associations of calendrical dates with certaln historical or
mythological events could have furnished omen-lore. Although I know of no
evidence from the Egyptian tradition which makes a clear case for this
possibllity, there is evidence of just such a practice in the Roman agricultural
literature. See Vergil, Georg., [.276-286. [ do not wish to argue that this is what
must have been happening, but rather to point out the possibility.
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We should note also that the only reference in the entire
Calendar to an astronomical phenomenon of any kind (apart from
the setting of the sun)® is at IV prr 6: "The stars go forth, bitterness
before [them].” Based on this one vague entry, it would be rash to
suppose a program of stellar observations underlying the predictions
of the Calendar.

Leitz's idea that certain phrases in the Calendar are references
to the culmination of particular decans is flatly untenable. I refer
specifically to his commentary on IV 34s 26, which offers a
considerably different reading of the text than that of Bakir. The
text is highly corrupted, especially the P. Sallier version, both in this
entry and those around it. Specifically: (a) [V 34 24 is missing
entirely from P. Cairo; (b] P. Sallier's IV i 24 is roughly equivalent to
P. Cairo's IV 3m 26, though highly corrupted; (c) IV 3 25 is missing
from P. Sallier; (d) IV 3k 25 is almost entirely destroyed in P. Cairo,
such that Bakir does not even attempt a translation, although Leitz
offers a reconstruction, for what it is worth; (e) P. Sallier's IV 3kt 26

has no parallel in P. Cairo, so Leitz assumes it is equivalent to P.
Cairo's missing IV 3kt 24.

86 | should mention for the sake of completeness that after the Calendar, on verso
XIV is a separate text with a schematic table of the length of daylight in each
month, which assumes a 3:1 ratio for the longest to shortest day, and has the
longest day in IV smw. There Is, however, no way to establish a correlation of
this text with the Calendar itself. Indeed the texts on the papyrus after the
Calendar seem to be collated from different sources.
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As it stands, the P. Cairo text for IV 3hr 24 reads: ... nfr smn-in
Dhwty srw R®7 hntyw98 Shm. Bakir translates it as "Thoth establishes
the nobles in an advanced position in Letopolis” and Leitz as
"Daraufhin setze Thoth die 'Fursten’ (srw) des Horus von Letopolis
ein." While the latter reading is not in itself objectionable, Leitz's
interpretation of it is. He begins with the wholly unfounded
assumption that the Fursten' des Horus von Letopolis refers to the
stars of the decan phwy-d3t, which "begins its work on this day,” i.e.,
culminates at the end of the first hour of the night.®® His proof runs

as follows:

(1) IV :ht 26 is mentioned as the date of a decanal phase in P.
Carlsberg Ia;100

(2) the "Horus of Letopolis" mentioned in IV 34 26 is associated
with the decan Knumis (knmt),10! and:

(3] IV 24 26 is ten days before I prt 6, into which Calendar entry
Leitz reads a veiled reference to the decan Knumis, based on
its association with Chentiirti/Horus of Letopolis;

(4) The only two instances of the word sr "noble” {at I 34t 26 and
II smw 16, respectively) occur 170 days apart in the calendar,
which Leitz thinks must correspond to the following phases
of the decan phwy-d3t: 10 days of marking the end of the first

hour of night + 90 days in the west + 70 days in the
underworld. Thus Leitz concludes that the calendar entry

97 The god's name is followed by the Horus-bird determinative, and lacks the sun
determinative, which is unusual. Bakir reads it as r and Leitz as a mistake for
Hr.

98 Leitz reads this as an epithet of Horus: Hntyw-{r.

99 Leitz, 1994, p. 183. I am unsure why Leitz variously refers to both (a)
culmination at the end of the twelfth hour of night and (b) culmination at the
end of the first hour of night as the "beginning of the work” of the decan.

100 Neugebauer and Parker, EAT, p. 90-91.

101 See Junker, 1917, p. 42-44.
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at Il smw 16: "Anyone born on this day will die great as a
noble among all the people” is a coded reference to the
heliacal rising of the decan phwy-dit:

(5) the word "nobles” in the phrase "the nobles of Horus of
Letopolis” is plural, and the decans consist of multiple
stars;loz

(6) the Egyptian word srw could conceivably be a pun on sbiw:
"stars." As Leitz says: "Vgl. dazu pCarlsberg I, II, 36, wo das
hieratische sriw (Widder, kopt. €c0oo0y) mit [sbiw] (Sterne,
dem. sw, siw, kopt. c10Y) libersetzt wird;"103

My main objection to this chain of illogic is that, as J. L.
Berggren once commented,!%4 probabilities do not add up to create
greater likelihood. Instead they multiply to create increasingly less
likelihood. I would add that remote possibilities do so even more
quickly.

To the individual points in Leitz's argument I pose the

following objections:

(1) The mention of IV 3i 26 in P. Carlsberg Ia (dating from the
second century A.D., sixteen centuries later than Leitz's
date for the Calendar] is a simple statement of the fact that
this date is separated from III prr 6 by 290 days. It says: "If
it [a star] goes to the netherworld on <III> pri <6>,105 it will
rise on IV 31 26 to I pr1 6."106 The text is highly corrupt at
this point, such that the dates of the phases are all
curiously reversed.!07 The reconstructed addendum which
mentions phwy-d3t, proves nothing for the Ramesside
Calendar.

102 [ am not making this up.
103 1 ejtz, 1994, p. 184.
104 Berggren, 1992.

105 Neugebauer and Parker's reconstruction of this date follows the formula being
used repeatedly In the text.

106 see Neugebauer and Parker, EAT, p. 90.
107 gee Neugebauer and Parker, EAT, p. 90, n. 3.
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{2) and (3) The association of Horus of Letopolis with the
decan Knumis is hardly a matter of incontrovertible fact. It
is rather a supposition of Hermann Junker's based on (a)
the coincidence of an image of Horus in Ombos with a
mention of Knumis in the text beside it and (b) the fact
that a separate text, according to Junker’s reconstruction,
states that Knumis was worshipped in Letopolis.198 This is
hardly a clear association of Knumis with Horus of
Letopolis.

(4) The 170-day difference between two instances of sr, once in
the plural, once in the singular, is in all likelihood nothing
more than simple and unremarkable coincidence. A look at
the actual content of the two passages, as quoted above,
shows that they do not seem to have anything else in
common than the use of this not unusual noun. Moreover,
Leitz’'s emphasis on the significance of the last ten days of a
decan's work seems to be based on nothing in the Egyptian
sources. The fact that Leitz needs to add an extra ten days
to the decan's 90 days in the west and its 70 days in the
underworld in order to obtain a 170-day interval does not
justify the assertion that the end of the first hour of night
was seen to be significant by the Egyptians. Indeed, apart
from Leitz's reconstruction of the secret message of the
Calendar, I know of no other special mention of it.

(5) Leitz's argument that the word "nobles" being used in the
plural signifies the plurality of stars in a decan surely neads
no refutation. I note, however, the curious use of the
singular at II smw 16. Leitz's attempt to deal with this

discrepancy is, not surprisingly, wildly speculative.

(6) The fact that the word sriw, "rams," which in Middle
Egyptian happened to resemble the word srw, "nobles”
(discounting the unknown vowels, of course), and the fact
that by Roman times the word "ram” (Coptic ecooy) was
used as a pun on the word "star” (Coptic c10Y] do not
together prove that the word "nobles" resembled the word
"stars" enough to be a recognizable pun in the Ramesside
period. Indeed, "nobles" kept its strong r right into Coptic
times (ME sr became Coptic cioyp). In any case, the mere

108 see Junker, 1917, p. 42-44.



Lehoux, Egyptian Astrometeorology -213-

possibility of a pun is far from sufficient demonstration of
the hidden subtext Leitz conjectures.

Likewise the loose string of association which allows Leitz to
interpret the entry at II 3¢ 11: "The front part of the bark of Re is
attached on this day. Life and dominion!?® are before him, stability
and honour! 10 are established behind him. Everything is good on
this day” as being a coded reference to the midnight culmination of
Rigel (B Orionis]}, is equally fantastic.

We can see, then, that these attempts to connect the
Calendar’s omina with celestial events fail dramatically. There are no
astronomical phenomena of any note in the Calendar, and so
nothing resembling astrometeorology of any kind. The most we can
say is that the Egyptians had been thinking about the possibility of
calendrical weather prediction since perhaps as early as the
fourteenth century B.C. The evidence from this early period indicates
that weather patterns were associated with calendar dates rather
than with decanal phases or any other astronomical phenomena,
and that the weather predictions themselves were of a very different

form than those found later in the Saft el-Henna text.

109 [eitz declines to translate these words for some unknown reason.

110 p Cairo has a lacuna here. P. Sallier has two Ded columns [“stabllity”} followed
by a lacuna. Thus Leitz restores the Ded columns to P. Calro and the sps sign
("honoured”) to P. Salller. Again, he curiously declines to translate the Ded
columns.
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Conclusion

There is no evidence for properly astrometeorological texts in Egypt
until the early fourth century B.C., long after both the Babylonians
and the Greeks had been predicting weather according to certain
astronomical phenomena. This is, however, two centuries earlier
than Neugebauer had supposed the Egyptian tradition to date from.

I do not wish to argue that the practice of astrometeorology
only began in Egypt at this late date, however. A tradition of
astronomical weather prediction, either textual or oral, may well
have been established in Egypt before the time of the Saft el-Henna
naos. Certainly some raw ingredients congenial to such a
development (i.e., calendrical omina on the one hand and decanal
observation on the other] were established many centuries before.
But tins of flour do not make a cake, and we cannot do more than
speculate on whether Egyptian astrometeorology did or did not
predate the fourth century B.C. Certainly Leitz's claims are
untenable.

In any case, we have good reason to believe that Ptolemy’s
reports of the predictions “according to the Egyptians” may have
derived from this Egyptian tradition of decanal weather forecasting.



Chapter Nine

Conclusion

An interest in weather prediction can be found across the cultures of
the ancient Mediterranean and Near East, and across several
millennia. Although such prediction is sometimes differently realized
in the various cultur-es, there are also remarkable similarities in some
of the signs they used for prediction: Stellar phases show up in
Egyptian, Greek, Roman, and Babylonian sources as seasonal
indicators generally, and also as more specific weather indicators.
These phases were, in all these cultures, closely tied to the regulation
of the agricultural year, for which the respective calendars used in the
various places were, to a greater or lesser extent, unsuitable.

Towards the later end of the time period we have surveyed—I am
thinking here of the ephemerides (140 A.D. and after)—these weather
predictions were being used in combination with a host of other signs
and predictions, such as lunar days and general hemerological
predictions. The latter were derived from a complex interplay of
lunar, planetary, and calendrical factors. So also in the al-Birtni
parapegma, we find hemerological prediction combined with
astrometeorology. This coming together of weather omina and
hemerological omina represents the unification of two closely related
technological traditions: the Roman astrological and the Greek
astrometeorological parapegmata. At the other end of the time scale,
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in one of the earliest texts we have looked at, the Babylonian omen
series Enuma Anu Enlil, there is a complex intertwining of weather
omina with all sorts of other omina. This is also the case with the
powers of the decans in the Saft el-Henna naos. It is only in the middle
period, in the classical astrometeorological parapegmata, that we see
the subject of astrometeorology being treated as strictly independent
from other types of omina. This is not to say that astrometeorology
was seen as separate from other types of astrology or divination,
however. Rather, the texts in which we find it were but one type of
astrological tool for facilitating a very specific set of predictions based
on simple annual cycles. While all these cycles are temporal, not all
of them are calendrical, and this distinction is an important one.
Zodiacal signs are not zodiacal months, just as lunar days are not
necessarily lunar dates.

While the zodiacal signs in Geminus and Miletus I have been
interpreted as betraying a zodiacal calendar, I have argued at length
against this. Another generally-accepted theory about the
parapegmata that I have questioned is the assumption that the
authors cited in the parapegmata were themselves authors of
parapegmata. Instead, I have claimed that the attributions to these
early authors, such as Meton, Euctemon, Callippus, and Democritus,
may well have been culled from various types of sources by the
authors of the later attributive parapegmata. This would best explain
the disagreements in dates, predictions, and day differences between
the various attributive parapegmata.
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This being said, it would be worthwhile to sketch what [ see as
a possible history of the development of fixed-star astrometeorology in
the ancient world. I would underline that what follows is in many
ways speculative, but does at least fit the body of evidence we have at
present.

The earliest classical literature (Hesiod, seventh or eighth
century B.C.) shows that the Greeks were using stellar phases in the
regulation of agricultural and navigational seasons. At about the
same time as this, the Babylonians were keeping careful dated
observations of astronomical and meteorological phenomena (among
other things] in the Diaries. But this may have been related to the
older tradition of weather and other omina, as found in Enuma Anu
Enlil, and to the schematic dating of stellar and meteorological events
in MUL.APIN. MUL.APIN's intercalation schemes have no parallel in
the Greek literature, however. [ have argued that the astrolabes, and
in particular Astrolabe B, were not intercalation devices, but were
probably used for the determination of omina. And this highlights
how the Babylonian material differs most notably from the classical:
it shows a close connection with omina which tend to be topically
much more diverse than the types of predictions derived from stellar
phases in the classical world. So also in Egypt, we find many types of
omens connected with the astronomical decans, and with the
calendrical year. This contrast nicely highlights a preference in the
classical world for organizing the signs of omina in a particular way,
such that astronomical protases were treated, or at least organized
and listed, distinctly from other kinds of signs.
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The heliacal rising of a single star, Sirius, had for millennia
been used by the Egyptians as an annual marker of the beginning of
the Nile flood (it heralded the rising of the Nile in the earliest
Egyptian texts), an event of supreme agricultural importance in
Egypt. So also in the Babylonian Diaries, Sirius alone among the
fixed stars has its heliacal rising recorded. The rising of Sirius had
also been one of the dated events (the only dated stellar event] in the
Uruk scheme (fifth century). This contrasts with Greece and Rome,
where a multitude of stellar phases was used for timing agricultural
activity from the earliest literary records right through to the middle
ages and beyond. In particular, the Greeks connected weather and
seasonal markers with stellar phases. Hesiod has scattered such
rules of thumb throughout his Works and Days, and I suspect that
similarly scattered astrometeorological rules and predictions could be
found in works by later writers such as Euctemon, Meton, Eudoxus,
and Callippus. By the third century B.C. at the latest (P. Hibeh 27),
these rules and predictions were being collected in parapegmata
proper, and some of these parapegmata were explicit in crediting
predictions to the earlier authors. Perhaps shortly after P. Hibeh, the
Geminus parapegma also incorporated zodiacal signs into its schema,
and these turn up also in the late second century or early first
century Miletus I. While the earliest extant astrometeorological
parapegma (P. Hibeh 27) is literary, it may have been an adaptation of
an earlier inscriptional type of parapegma. The earliest extant
inscriptional parapegma, the Ceramicus parapegma, was almost

certainly neither astrometeorological nor astronomical. Whatever the



Lehoux, Conclusion -219-

purpose of the Ceramicus parapegma, the idea of marking cyclical
events with a movable peg was later adapted to astronomy and
astrometeorology, if not before the P. Hibeh parapegma, then soon
after it (Miletus [ and II). This view contrasts with the generally
accepted picture of the development of parapegmata (Rehm, van der
Waerden, Neugebauer, Bowen and Goldstein, Toomer], which saw
full-blown parapegmata being erected as early as the fifth century B.C.
As for the types of parapegmata, in the Greek tradition we find
both inscriptional and literary astrometeorological parapegmata, but
in Rome there is only one attested inscriptional astrometeorological
parapegma (the Puteoli parapegma). The other Latin inscriptional
parapegmata were used for tracking hebdomadal, lunar, and nundinal
cycles. The hebdomadal and lunar cycles were used for the
determination of good and bad-luck days, and the lunar cycle alone
for regulation of agricultural and other activities. The nundinal cycle
would track the local market day. I do not think the nundinal cycle
had any astrological or ominous significance. The fact that these
astrological parapegmata turn up in graffiti leads me to believe that
they were fairly common in late republican and early imperial Rome.
As near as we can tell from the available evidence, the Greek
inscriptional parapegmata did not incorporate calendars. This point
differs from previous ideas on the history of parapegmata which saw
combined astrometeorological and calendrical parapegmata being
publicly erected by Meton, Euctemon, and others. I have argued that
although it is clear that Meton and Euctemon inaugurated a 19-year

cycle in 432 B.C., this was possibly used for the schematic
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determination of solstice dates in a lunar calendar, and that these
solstice dates may then have been used for the calibration of an

astrometeorological cycle, one which later found itself enshrined in
attributive parapegmata such as Ptolemy, Geminus, and Miletus II.

The core of the parapegma tradition is centred on a need to
regulate seasonal activities such as agriculture, navigation, and
perhaps also warfare. These activities are so universal that it comes
as no surprise that we find apparently independent traditions in
Mesopotamia, Egypt, and Greece. The Roman tradition is difficult to
disentangle from the Greek, but there are elements of Roman
agricultural practice that are indigenous.! By the time of the
composition of ephemerides, the Roman interest in hemerology was
being united with Greek astrometeorology.

The parapegmata are fundamentally astrological rather than
calendrical or astronomical. It is their nature as predictive tools and
their application for practical ends such as the regulation of cyclical
activities which aligns them with the hemerologies and with planetary
astrology. The parapegmata and their related texts and instruments
are part of a world which is really quite different from our own, one in
which signs in the heavens were watched, awaited, and predicted as
part of everyday life for kings, estate owners, astronomers, and

farmers alike.

1 For an attempt at distinguishing this, see Wenskus, 1998.
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