Chapter One:
Time measurement, time management: days,
hours and routines
In this chapter I explore Graeco-Roman techniques of, and attitudes towards,
time measurement, from the twin perspectives of everyday life and medicine. I
survey literary and archaeological evidence for the two main available technologies of time measurement, sundials and water-clocks, and consider what this
evidence tells us about their differential accessibility and context of use, and
about Roman attitudes to daily or hourly time organization. I then proceed to examine further some literary, and, in more detail, some medical texts which shed
light on ancient attitudes to time management and the division of the day; on the
importance of, and relationship between, the two forms of time measurement, as
well as the relationship of seasonal to equinoctial hours; and on the balance of
work and leisure, in particular exercise, activities within such daily time divisions.

Introductory: modes of time measurement at Rome
An obelisk towered high over the Campus Martius in Rome. Built in 10/9 BCE, the
horologium of the emperor Augustus cast its shadow over a long stretch of the
low-lying area, where a metal line and markings had been laid in the ground.
It was itself visible from a great distance and complemented two other great Augustan edifices in the same area: the Mausoleum Augusti and the Ara Pacis. (See
figures 1 and 2.) The line on the ground ran due north from the obelisk: a meridian, which the shadow hit at noon each day. The markings along its length indicated different dates, and these would be hit by the shadow at noon on successive days, as it grew longer or shorter in the course of the year.
Prominently placed above the forum, meanwhile – the centre of both legal
and commercial activity in the city – were one or two sundials, visibly dividing
the passing time of daylight into twelve equal units, which, by the late second
century CE, the date of the texts which we shall focus on in this chapter, had
stood there for more than three hundred years. Other, equally publicly visible,
sundials were features of cities throughout the Graeco-Roman world.¹
 For detail and for an account of the early Roman history of time measurement, and for the
historical sequence of publicly accessible markers of time in the city, see Wolkenhauer
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Figure 1: The horologium Augusti as depicted on the base of the Column of Antoninus Pius in
Rome. An obelisk emerges from the lap of the personified Campus Martius; a winged figure,
possibly Eternity (Aiōn) conducts Antoninus and Faustina to the heavens. The column base is
now in the Vatican Museums. Image: https://commons.wikimedia.org/wiki/File:Musei_vatica
ni_-_base_colonna_antonina_01106.JPG

A few steps from those public sundials, the ancient visitor to the forum – if
by chance business affairs took him into the Basilica Aemilia et Fulvia – would
find an equally venerable instrument of time measurement, a water-clock or
clepsydra, placed there in the year 159 BCE, and dividing the day into (probably)
half hours.
Water-clocks, indeed, had the capacity to measure much smaller units of
time than that. The main attested use of the clepsydra was, as we shall see, in
legal contexts; but here the water-clocks in question were simple outflow devices, whose sole function was the demarcation of short, distinct blocks of time.
At the other end of the technological spectrum, an elaborate and sophisticated
clepsydra might constitute a luxury object or perhaps status symbol, for example

(2020), esp. 218–20. The main literary source is Pliny, Natural History 7.60.212–15. The Twelve Tables made reference only to the moments of sunrise and sunset, which were publicly displayed
on the Rostra; the public announcement of noon was a somewhat later innovation; and Pliny
records accounts of a first sundial erected either at the Temple of Quirinus, eleven years before
the Pyrrhic War (i. e. c. 295 BCE), or at the Rostra during the First Punic War (c. 262 BCE). He adds
that this sundial was obeyed for many years although inaccurate, and a new one was erected c.
164 BCE. See also Hannah (2009): 134–6, and further note 12 below.
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Figure 2: The three great Augustan monuments – mausoleum, Ara Pacis and horologium – in
the northern Campus Martius in Rome. The plan, showing the monuments in their positions
on a map of the modern city, also indicates their ancient prominence and interrelationship.
Note that nos. 12 and 13 show the dubious reconstructions of the monument as a sundial, by
Buchner, while no. 4 shows its actual function as a meridian line. The image is reproduced
by kind permission of Peter Heslin from his article (2007).

in the dining room of a well-to-do citizen, whose guests might pass a little time
admiring the ingenuity and luxury of their host’s most up-to-date acquisition.²
Such a water-clock might be capable of measuring hours and even subdivisions

 Petronius describes a rich man boasting of his water-clock (Satyricon 26); cf. Pliny, Letters
3.1.8.
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of hours, of both day and night, throughout the year, with impressive accuracy.
Some water-clocks were also on prominent display, certainly by the second century CE, in a number of public spaces – for example at gymnasia, theatres or
sanctuaries – although little is known of their technological specifications or
measuring capabilities.³ There is also evidence of the use, again in the private
context, of handheld or portable sundials. These again would be objects for
the elite, probably not of great practical value and certainly not in widespread
use. Archaeological evidence suggests that both handheld sundials and sophisticated water-clocks were a rarity.⁴
These few examples present us with a way into the world of ancient time
awareness and time management. We have moved, in this brief overview, from
the most publicly accessible forms of time measurement in Rome – which
were at the same times the ones dealing in the largest units, marking the position of the day within the year, the moment of midday or, at the smallest level,
the division the day into hours – through those used in business and legal contexts, in which it was important to have a conception and a measurement of
smaller units, to the level of the private, elite household, in which more accurate
devices might have been rather a diversion than something of serious practical
value.
We shall proceed to consider in more detail the physical construction, context and use of these different technologies, and what these – and some relevant
texts – tell us about ancient attitudes to time management, daily organization,
leisure and punctuality.

Meridian lines and sundials; seasonal hours
The spectacularly public monument with which we began functioned both as a
calendar, showing the moment of the year that had been reached, and as a daily
indicator of noon. The information laid out on the ground for the first of these
purposes – the marks along the meridian line’s length – included such labels
as ‘beginning of spring’ and ‘Etesian winds’ (whose arrival early in the summer
was a well-known marker of the beginning of the safe sailing season), as well as
the names of the zodiac signs and a mark for each degree of the zodiac. On its
progress from its shortest extent, at the summer solstice, to its longest, at the
winter solstice, the shadow came level with a series of markings on one side

 See further p. 24 with n. 31 below.
 See Talbert (2017); Jones (2020): 125.
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of the line, where letters are to be found mentioning the zodiac signs of the late
summer to winter months, as well as others corresponding to specific moments
in that half of the year; as the shadow shortened on successive days between December and June, the corresponding markings were to be read on the other side
of the line.
The utility of such a meridian line, then, is twofold. Passers-by would be
made aware of the approach and passing of midday, although of no smaller division of the day than that; but this in itself may have assisted in the regulation
and organization of their day. But the observer of the shadow at midday would
also gain a confirmation of the position within the calendar on any given day.
One chief aim of the construction may indeed have been to give reassurance
of stability, to make an assertion of the new era or reliability of the calendar
that was to result from Augustus’ taking of control over the calendar after a period of drift and uncertainty. The reliability of the new system, after Augustus’
reforms and adjustments, would be manifest from the agreement of the lines visibly marked on the ground with the days and festivals of the civic calendar. Indeed, the purpose of the instrument was at least as much to impress and dominate as it was to inform; there was, as a number of scholars have pointed out, a
clear political message to be read, not just in the horologium’s visibility from afar,
but also in its proximity to and physical relationship with the other two great Augustan monuments in the area, mentioned above.⁵
We might say, then, that the horologium Augusti is both misnamed and a
somewhat unusual case: not in fact a sundial, not a ‘teller of the hoursʼ, but
 See especially Heslin (2007) and (2019), emphasizing both the ideological or propaganda
function of the meridian – giving visible form to Augustus’ reform and stabilization of the calendar, and mutually reinforcing the other two major Augustan monuments in the northern area
of the Campus Martius – and its role in ‘making Rome run on time’. Augustus had taken control
of the calendar on his adoption of the role of pontifex maximus on the death of Lepidus the previous year, and had instituted adjustments that had become necessary as a result of an inaccurate intercalation of leap days (three instead of four) in leap years in the time of Julius Caesar,
and a failure to address this for more than thirty years. Heslin, following Schütz, rejects the role
previously attributed to the horologium, especially by Buchner, as a sundial, with a large physical presence on the ground of the Campus Martius. (A further controversial aspect, explored
especially by Heslin 2019, is the probable re-laying of the meridian – and appropriation of
the ideological message of the monument – by the emperor Domitian, nearly a century
later.) While the controversy has continued, a broad consensus now favours the view of the horologium as a meridian line and not a sundial. Important further discussions of the role and significance of the monument are given by Zanker (1988); Barton (1995); Rehak (2006); Hannah
(2011); the controversy, and history of the archaeological excavations, is summarized both by
Heslin and by Haselberger (2011), (2014). On the public aspect of calendars more generally
see Rüpke (1995), (2011).
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rather, as we have seen, a teller of progress through the year, as well as a marker
of the crucial time of noon. Yet this calendrical function was an important one.
Indeed, it was probably the original function, from Archaic Greek times, of the
first kinds of gnomon, from which the more recognizable ‘sundialʼ developed.
That is to say, publicly visible gnomons functioned in earlier times as tellers
of the seasons (and of midday on each day), not as tellers of hours – and it is
possible that this remained an important function of some such constructions
even in the imperial period.⁶
On the question of nomenclature: while some scholars now prefer ‘solarium’
or ‘meridian’, I have kept here to the traditional ‘horologium’. The original Greek
term, ὡρολόγιον, literally a reckoner or teller of hōrai, could, after all, refer to the
calculation of seasons, not just of hours.

Hōrai (ὧραι): from seasons to hours
Now, this terminological decision, while unimportant in itself, leads us on to a
point which is by contrast of very considerable importance for the story that
we are telling. For behind the semantic range of the Greek term ὥρα (hōra)
lies a historical development which is crucial to the history of time measurement
itself – a development which, though difficult to trace with complete accuracy,
took place at some point after the Greek Archaic period.
We should pause to investigate these important developments – both the semantic one and its relative in everyday life – before returning to our survey of the
Roman imperial horological mise-en-scène.
The Greek word ὥρα (hōra), in its earliest occurrences, in Archaic Greek literature, refers not to hours but either to times in a more general sense or, more

 The earliest Greek gnomon, the invention of which is attributed to Anaximander by Diogenes
Laertius (Lives of the Eminent Philosophers 2.1; cf. Pliny, Natural History 2.78.187), very probably
had only this function, of tracking the sun’s motion through the seasonal year by marking the
lengths of the shadow at noon; it is unclear whether Anaximander’s technology extended
also to the measuring of hours. However, a division into twelve hours at an early period is attested by Herodotus, who attributes its origin to the Babylonians (Histories 2.109.3). (Both the
sundial technology and the hour division existed earlier in Egypt and Mesopotamia, and arrived
in the Greek-speaking world from that source. It is possible, indeed, that the twelve-fold division
mentioned by Herodotus was in fact a division of the whole of the day and night, corresponding
to the Babylonian division into twelve beru or ‘double hours’.) On these questions, as well as the
archaeological evidence for the early development of the sundial, see Hannah (2009), chapter 4;
and on the relationship of sundial and calendar see Hannah (2020). The possible semantic range
of the term horologium is a point made by Miller (forthcoming).
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specifically, to seasons of the year. Nor is there any other word at this period
which denotes ‘hours’, in the sense of certain units into which the day is divided.
Even by the fourth century BCE, the use of the word to refer to hours is at best
insecurely attested. The point is of particular significance from the medical perspective. Only two passages in the so-called ‘Hippocratic corpus’ mention the
significance of hōrai in the course of a disease; of these, one is attributable to
a date later than that of the core corpus (late fifth – early fourth century BCE),
while the other is textually insecure.⁷
The use of the term hōra to refer to an hour, then, is insecurely attested, even
as the late as the fourth century; and this semantic situation seems to correspond to a sociological one, whereby – in spite of the advent of a technology capable of dividing the day into equal parts by some time in the fifth century, attested by Herodotus (see n. 6 above) – the hour probably did not come to be
widely used as a unit for practical, in particular medical, purposes, until considerably later.
By some time in the third century BCE, on the other hand, the use of seasonal hours seems to have been widespread, including for administrative purposes.
Such use is for example attested by papyri, some of which give evidence of the
use of hour-markings within a postal system which had become established
under the Ptolemies; the first secure medical reference to hours seems also to belong to a similar period.⁸
The development is of considerable significance for the medical assessment
and measurement of time, which will be a particular focus in this study. As we
shall see later in this chapter in the context of daily regimes for health, and also
in chapter 4 in the context of the analysis and diagnosis of diseases of periodic
recurrence, the identification of precise hours within the day was of great theo-

 The two instances are at Internal Affections (27, 148 Loeb, VII.238 L.), which is very probably a
later text) and Epidemics 4, 94 Loeb (V.150 L.), which probably dates to the fourth century, but
where the correct reading is almost certainly not τρίτην ὥρην (‘third hour’) but τὴν αὐτὴν ὥρην
‘the same time’ (as adopted by Potter in the Loeb): the latter is a common phrase in the Epidemics, whereas there is no other such instance of numerical precision. See Langholf (1973); Miller
(forthcoming). (More broadly on problems surrounding the dating of, and indeed the very term,
‘Hippocratic corpus’, see below, p. 36 with n. 3.) The earliest text where the equation ὥρα = hour
has been made is otherwise Plato’s Laws 6, 784a–b. This interpretation, which is far from certain,
is advanced by Sattler (2020); her argument at the same time clearly brings out the absence of
any such reference to or employment of short time units before the date of the Laws, including
elsewhere in Plato’s oeuvre.
 For hour markers used in the postal service see Remijsen (2007); the medical reference is the
attribution to the New Comic poet Machon of the statement: ‘you will die during the seventh
hour’ (by Athenaeus, Dinner Sophists 341a–b).
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retical importance for doctors in the imperial period. Moreover, these doctors
are, at least in some cases, claiming to base themselves in detail on the prescriptions and theoretical models of the ‘classical’ texts of the so-called Hippocratic
corpus. Yet a very significant development has taken place between the two periods and between the two sets of practitioners. Divisions of the day made in the
Hippocratic corpus, in observational or prescriptive contexts, are either approximate or described in terms of bodily events (‘the middle of the day’, ‘on waking’,
‘after food’, etc.), rather than in terms of numbered hours. This contrasts sharply
with the divisions of, say, Galen or the Methodists. Similarly, while the analysis
of periodically recurring diseases is certainly present in the Hippocratic corpus,
and indeed functions as a framework for that offered by the imperial-period
practitioners, the Hippocratic calculation (implicit or explicit) is in terms of
days, whereas both Galen and his rivals operate complex numerical models according to which the identification of precise numerical hours is of immense diagnostic significance.
We shall consider these conflicting imperial-period models, and their relationship with their Hippocratic forebears, in detail below. For the moment we
confine ourselves to noting the transition from a medical world in which the
smallest numbered unit of division is the day to one in which twelve hours of
the day, and twelve of the night, may all assume diagnostic or prescriptive
value, and therefore require – in theory at least – to be accurately measured.⁹

Sundials in the Graeco-Roman world
Let us return then to our survey of the Roman horological scene. From the Hellenistic period onward, sundials were erected in cities throughout the ancient
Mediterranean, and had become widespread by the imperial period. They undoubtedly had the function of telling the hours of the day, in an accessible
and publicly visible manner.
This was, however, not their only function. Before proceeding to discuss the
technology and its dispersion over the empire in more detail, we should reflect
on the senses in which the public erection or dedication of sundials may have
had a symbolic, as much as a practical, value. (Such reflection will be relevant
later in the chapter, too, when we look at the extent to which sundials were or

 This transition is a major theme of Miller (forthcoming), who argues, relatedly, that precise
temporal measurement, using the technologies of sundials and water-clocks, was a central feature of imperial-period medicine.
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were not in fact relied upon, in particular by doctors, in the regulation of everyday life.)
A number of considerations point towards such symbolic, and sometimes ornamental, significance. It has been suggested, for example, that the prominent
presence of sundials at a number of sanctuaries betokens a ritualistic or semiotic
role – that in this context they function as an abstract representation of ‘time’ or
‘eternity’, or in some cases make reference to the sun-god. There is, further, some
evidence that the erection of sundials in Roman colonies is a function of the desire by local elites to demonstrate their ‘Romanness’, to adopt or establish
Roman temporal norms. Perhaps most significantly, the presence of sundials
in certain kinds of portrait image makes clear their iconographical value as symbolic of paideia – of the Greek model of education and philosophical knowledge,
and in particular of an assertion by Romans of their adoption of it, of the status
of the person in question as pepaideumenos, cultured or educated in this Greek
sense. In such images, a man is depicted with beard and cloak – other standard
images of philosophy or paideia – and alongside a sundial or sphere representing the cosmos. The euergetic dedication of a sundial, alongside that of a sphere,
might also have such symbolic, as well as religious or theological, significance.
Moreover, the highly elaborate, but not easily readable, design of at least some
sundials, suggests their function as a visible celebration of ingenuity, rather
than a pragmatic artefact. It is possible to argue – conversely – that the inaccuracy and poor workmanship of many extant sundials, especially those found at
Pompeii, also suggest a symbolic or ornamental, rather than a practical, value.¹⁰
Let us consider the technology of the sundials themselves in a little more detail. Roman sundials divided the entire span of daylight time on each day into
twelve equal hours. That is to say, they measured the seasonal hours, which
vary in length throughout the year, not the hours of equal length (equinoctial
hours) familiar to us in modern time-keeping. (The technology and calculations
enabling a sundial to perform the latter task were an innovation of a later period,

 See Hannah (2020: 336), suggesting that sundials at sanctuaries of Apollo ‘reflect an actualization … of the identification of Apollo with Helios the Sun-God’. On portrait images of a pepaideumenos with sphere and/or sundial see Marrou (1938); Ewald (1999); Lang (2012): 80–109, and
cf. Borg (2004a); Bonnin (2013). On the broader notions of paideia and pepaideumenos in Roman
imperial culture see Borg (2004b); Richter and Johnson (2017). It is worth noting here – and in
relation to Galen’s reflections on sundials, which we shall consider later in the chapter – that
such a dedication of a cosmic sphere at Pergamum, accompanied by a poem celebrating both
the heavenly and the geometrical bodies, is very probably due to Galen’s father; cf. Singer
(2019a). The decorative rather than practical value of some sundials, especially in later
Roman times, is discussed by Miller (forthcoming).
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first evidenced in the mediaeval Islamicate world.) Roman sundials were constructed on a number of different models: some have a planar construction,
laid out either horizontally or vertically; there are convex and conical, alongside
concave, designs; some consist of two parts for two sets of hours. (See figure 3.)

Figure 3a: Concave sundial, Rome, unknown date, held by Museo Nazionale Romano, image
from: Berlin Sundial Collaboration, Image of Dialface ID 35, Rome Inventory Nr. 540244, 2015,
Ancient Sundials, Edition Topoi, DOI: 10.17171/1–1–5798

Overwhelmingly the most common design, however, is that in which a vertical gnomon casts its shadow onto lines inscribed in a concave section of a
sphere. Here, too, we should consider the object’s symbolic or didactic significance: as Jones has suggested, we should see such a sundial not just as a
time-telling instrument but also as a ‘didactic image of the foundations of geometrical astronomy’.¹¹ That is to say, such concave sundial constructions may be
taken as partial representations of the celestial sphere – the sphere, that is, to
which the stars are attached, and which surrounds and rotates about the earth.¹²
Whichever the precise design, however, the fundamental principle is the
same. The shadow of the sun, cast by the gnomon, will reach eleven different
 Jones (2016): 25.
 For this ‘two-sphere’ model of the cosmos see below, p. 52–4, with figure 7.
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Figure 3b: Vertical planar sundial, image from: Berlin Sundial Collaboration, Ancient Sundials, Dialface ID 276, Grottaferrata, Inv. Nr. 1217, 2014, Edition Topoi, DOI: 10.17171/1–1–
2973

marker lines in the course of the sun’s perceived progress through the sky, hitting
a different point on that line according to its varying height through the year. The
sundials almost invariably have eleven such lines (though occasionally the division is into some other number than twelve, e. g. fourteen). Further subdivision,
for example into half hours, was not done (although within at least some of the
models it would have been in principle quite possible). There is then, typically, a
further set of lines, crossing the hour lines, and corresponding to the different
length of the shadows at different times of the year; the combination of the
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Figure 3c: Roofed spherical sundial, from Tinos, first
century BCE, image from: Berlin Sundial Collaboration,
Ancient Sundials, Dialface ID 283, Tinos, Inv. Nr. A139,
2014, Edition Topoi, DOI: 10.17171/1–1–3077

Figure 3d: Horizontal planar sundial, Schaldach, Karlheinz, Image of Dialface ID 629, Frankfurt, 2015, Ancient Sundials, Edition Topoi, DOI: 10.17171/1–1–8421

two sets of lines enables the viewer to read each hour off at the right point at any
time of the year.¹³

 On the historical developments, and the variety of designs of sundial, in the Greek and
Roman worlds, see especially Jones (2020): 131–6; further Schaldach (2001); Hannah (2009),
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The ‘hoursʼ thus measured, then, would be of 60 minutes’ duration only at
the two equinoxes, and would depart gradually further from that length the further one moved from either of these towards either of the solstices. The maximum discrepancy between the 60-minute hour and the seasonal one, at the latitude of Rome, is 15 minutes in each direction. That is to say, a seasonal hour at
the summer solstice lasts 75 minutes, at the winter solstice 45. The Roman system
of time-keeping or referring to times of the day, familiar from literary texts and
continuing in Europe until mediaeval times, was based on this way of dividing
the day. ‘At the sixth hourʼ refers to midday, that is the moment of completion
of the sixth hour since dawn or the moment ‘of first lightʼ (prima luce); ‘at the
twelfth hourʼ means sunset; and so on for the other hours between those points.
The night was similarly divided into twelve hours, which again varied seasonally;
here there was an additional principle of division, arising from the military context: that of the ‘watchesʼ, each four hours in duration.¹⁴
The purpose of the sundial, then, though partially symbolic, would also be
to regulate time, or assist in time management, for a general public. People
would be able to observe the arrival of midday, but also, in more detail, what
hour it was at any moment (given enough sunlight, of course), and would be assisted in the making and keeping of appointments – for example, to meet at
someone’s house ‘at the eighth hourʼ – on a tolerably agreed basis.

Water-clocks
The use of a water-clocks, in a specifically legal or political context, goes back to
classical Athenian times. Here the clepsydra in question has a simple and single
function, namely to measure the passing of a specific segment of time. In the
context of the Athenian lawcourt, it was important that speakers were allowed
equal amounts of time for their speeches, and that the timespans in question

chs 4 and 6; Winter (2013); and also the database of archaeological finds and images of Graßhoff
et al. (2015).
 Pliny the Elder (Natural History 33.32.97–8) mentions the measurement of both day and night
shifts by lamps, for men engaged in the constant labour of baling water out of Spanish silver
mines (‘noctibus diebusque … lucernarum mensura’). By this are presumably meant oil
lamps, which, given a certain size, amount of oil, etc., would burn for a known period of
time. A similar use of oil lamps to determine time is mentioned in some magical papyri; see
Betz (1986): 172–82 and 336; Hannah (2009): 96–7, with n. 3. A form of water-clock is also attested for the measurement of night watches; this is adjustable in volume, to enable it to measure
the hours on longer shorter nights: Aeneas Tacticus 22.24–5; Hannah (2009): 108.
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were previously agreed, known units. Thus, a perforated vessel of a given size is
filled with water, and the time allotted for a speech is the time taken for that vessel to empty, or some multiple of this. The smallest such time unit was provided
by the chous (‘jugʼ, also used as a standard measure of volume, roughly equivalent to a modern litre, or 1.7 pints), which would give a time of somewhere in the
region of three to six minutes.¹⁵
It is important to note that this technology, in this simple form, does not
allow further subdivision of the block of time represented by the vessel, since
the speed of flow changes in the course of the vessel’s emptying. Marks placed
at equal vertical intervals on the side of the vessel would not correspond to equal
divisions of time. This shortcoming may, of course, be rectified, through a calibration of the sides of the vessel based on careful calculation or observation
of the varying speed of the outflow over the whole period. The development of
such precisely calibrated outflow clocks does not, however, seem to have
taken place to any great extent in the Graeco-Roman world. In Egypt, by contrast, outflow water-clocks were used, both at a much earlier period than is attested for Greece, and with much greater sophistication of design. Here, it seems
that the main context of their use was a religious one.¹⁶ (See figure 4.)
The basic classical Greek form of the water-clock, with its original legal context, however, contrasts with a range of more sophisticated inventions, which
had been developed in Hellenistic times and were available to the Romans.
These more sophisticated water-clocks came in a variety of designs, some with
markings on the side of a vessel, some showing the passing of the time with a
dial. The crucial innovation here, for which our main source is the Roman archi-

 But there are other versions than this completely straightforward one attested, even for the
earlier period; cf. nn. 16 and 17 below. See Wolkenhauer (2020): 227, with further literature; Hannah (2009): 99–102, assembling the texts that mention the clepsydra in the fifth- and fourth-century Athenian legal and political context, especially ps.-Aristotle, Athenian Constitution 69, Aeschines, The False Embassy 126; Demosthenes, Against Makartatos 8 (which all mention, or
complain of, the various numbers of choes allotted for speeches in different contexts); Demosthenes sometimes uses the word ‘water’ on its own to indicate this form of time measurement,
e. g. Against Euboulides 21; Against Konon 36; Against Stephanos 1.8; On the Crown 139; cf. Plato,
Theaetetus 172d. As Hannah also points out (ibid. 101), some form of clepsydra is reported to
have been in the past also for the timing of plays (Aristotle, Poetics 7, 1451a7–9) and even –
though perhaps jokingly – for meetings with a prostitute (Athenaeus, The Dinner Sophists 13,
567c–d). Further on the technology and its development Winter (2013), and for a summary Hannah (2013a).
 See von Lieven and Schomberg (2020), esp. 58 on the Egyptian dates (going back to at least
the sixteenth century), and 68–9 on questions of calibration and design.
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Figure 4: An Egyptian outflow water-clock;
on the inside are markers corresponding to
the different hours at different months. It is
noteworthy that surviving Greek or Roman
outflow clocks seldom attain to or attempt
such precision, their most common purpose
being the delineation of a single block of
time which is not further subdivided. Image
from Desroches-Noblecourt (1976), 41.

tectural author Vitruvius, is attributed to a Hellenistic-period inventor, Ctesibius.¹⁷
Here, the fundamental principle of operation – unlike that of the basic
water-clocks just described – is that of inflow of water to a vessel at constant
speed. A measuring vessel (A) is filled up at constant speed; the essential requirement that enables this is a mechanism whereby the water supplied to vessel
A comes from another vessel (B), in which the level of the water is kept always
constant. The constant level of water in vessel B ensures constant pressure,
which in turn ensures a constant speed of outflow from vessel B, and thus
into vessel A. This allows the time represented by the filling of vessel A as a
whole to be subdivided, in principle into as small units as one wishes. (See figure 5.)
So, a mechanism of outflow at variable speed has been replaced by one of
inflow at constant speed; and this enables further measurable subdivision. Once

 For the historical developments and the variety of literary and archaeological sources see
Lewis (2000); Hannah (2009), ch. 5. A very useful account with helpful illustrations is Landels
(1979). Our main literary source for the more sophisticated water-clocks is Vitruvius, who describes in detail the designs of the Hellenistic inventor Ctesibius (Architecture 9.8.4–15); he
also describes a still more elaborate construction which combines telling the time with a display
of the positions of the heavenly bodies, and in particular of the zodiac (Architecture 9.8.8–15).
Vitruvius even credits Ctesibius with the invention, through the use of the related technology
of the water organ, of a water-clock that ‘trumpeted’ (i.e. an early form of alarm clock), Architecture 12.11; cf. Athenaeus, Dinner Sophists 4, 174c, claiming that Plato also had some such device at his disposal.
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Figure 5: Ctesibius’ sophisticated water-clock. There have been many attempts to reconstruct
the design of this water-clock, following its description by Vitruvius. This one is from the Archaeological Museum of Thessaloniki. Image source: https://commons.wikimedia.org/wiki/
File:Ctesibius%27s_water_clock,_3rd_century_BC,_Alexandria_(reconstruction).jpg

filled, the vessel must be emptied, or the process restarted; or there may have
been even more sophisticated mechanisms which performed that process without intervention.
As already suggested, however, the use of such complex and elaborate devices in Roman society was at best confined to elite circles, and probably a rarity
even there. The main context of the use of the clepsydra – both as a term and as a
physical reality – continued to be that of the lawcourt. The intense demands of
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this technically complex, professionalized and conflictual legal environment required time measurement at a much finer and more precise level than was apparently needed in any other context in Roman society.¹⁸ Thus, for example,
the orator Cicero makes a derogatory reference to ‘barking against the clepsydra’,
and Pliny the Younger mentions the variety of units (including ‘half clepsydraeʼ)
asked for and allotted to litigants. It is Pliny, too, who gives our best evidence for
the relationship of the legal clepsydra unit to the hour, in a rare instance of a text
which mentions both kinds of measurement in tandem. He says that in a particular legal context he spoke for nearly five hours, and relates this to the number
of clepsydrae he was given, namely sixteen. The clepsydra length thus seems to
be roughly fifteen minutes.¹⁹

Accuracy
We thus have two main mechanisms of time measurement. But what guarantees
the accuracy, in either case? And how important an issue was this felt to be? Certainly, the problem of accuracy of sundials is one which is raised occasionally in
our extant texts, as for example in Seneca’s famous remark that it is easier to
find agreement between philosophers than between sundials, or in the Elder Pliny’s observation that the first sundial erected at the Rostra was inaccurate (but
nevertheless obeyed).²⁰ But we find almost no discussion, either of the principles

 Conflicts would arise, also, in this Roman judicial context, between the competing authorities of judge and clock: see Ker (2009); Riggsby (2009).
 Cicero’s remark is at On the Orator 3.138 (‘hunc non clamator aliqui ad clepsydram latrare
docuerat … sed Anaxagoras, vir summus in maximarum rerum scientiaʼ, ‘it was not some bawler
who had taught him [Pericles] to bark against the clock, but … Anaxagoras, a man outstanding
for his knowledge of the highest matters’); cf. Tusculan Disputations 2.67. At Letters 6.2.5 Pliny
mentions the current custom of allotting units as short as half a clepsydra. His account of the
length of a speech of his own, and its relationship to actual hours, is at Letters 2.11.14–16:
‘dixi horis paene quinque, nam duodecim clepsydris, quas spatiosissimas accepi, sunt additae
quattuor …ʼ I give the length in minutes as calculated by Wolkenhauer (2020: 228), who takes
into account the time of year of the speech (implying that a 50-minute hour was in question)
and the fact that Pliny characterizes the first 12 clepsydrae he was given as particularly full.
 Seneca, Apocolyntosis 2.2 (‘facilius inter philosophos quam inter horologia conveniet’); Pliny,
Natural History 7.60.214. (Pliny here mentions the gratitude with which the erection of the improved sundial was received, 99 years later, and also the value of a water-based mechanism,
dedicated indoors in 159 BCE, in improving the accuracy of time measurement visible to the
public.) There is scholarly discussion as to whether the inaccuracy of this early sundial in the
forum was due to its original construction for the different latitude of Catania, or its poor design;
for an analysis of the effects of such displacement on the instrument’s accuracy, see the detailed
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and methods of construction of sundials, or of the question of the agreement or
non-agreement between these two technologies of time measurement.
In fact, a text by the philosophical and medical author Galen, in the late second century CE, seems to provide us with a unique case where both these problems are directly addressed. As is so often the case with this author’s insights,
the remarks in question are quite tangential to the main purpose and argumentative context of the text in which they appear, which is the treatise entitled Affections and Errors of the Soul. In the second part of this work, aimed at eradicating errors (hamartēmata) of human reasoning, Galen inveighs against
professional or self-styled philosophers who engage in debates on unanswerable
metaphysical questions, and also against those who engage in debates on important matters without an elementary logical training or an understanding of what
constitutes a demonstrative or scientific argument. He points to mathematics
and geometry as paradigmatic disciplines for the kind of argument, and the
kind of logical training, he has in mind. The crucial feature of these disciplines
is that their results ‘provide their own confirmation to those who find them out’.
They are, that is to say, self-confirming: one who arrives at the correct answer in
these areas cannot doubt that it has been arrived at. Earlier in the treatise, before
the passage that we shall now look at in detail, he has given as examples of such
‘self-confirming’ procedures the division of a line into equal sections, the drawing of a circle around a given square (or vice versa), or the same operation with a
circle and a number of other equiangular polygons.²¹
But the example of mathematical and geometrical procedure that he elaborates on at length is that of the design and construction of a sundial. The passage
is of interest to us from a number of points of view, and I therefore quote it in
extenso.
Imagine that a city is being founded, and that the prospective inhabitants want to know,
not roughly but with precision, on each and every day, how much of the time has passed,
and how much is left, before sunset. According to the method of analysis, this problem
must be referred to the first kritērion, if one wishes to find it out in the manner we learned
in the study [or treatise] of gnomons; one must then go down the same path in the opposite
direction to put the solution together [suntithenai, cognate with synthesis], again as we
learned in that same study. When we have in this way found the path that is to be followed
in all cases, and once we have realized that this kind of measurement of periods of time

discussion of Jones (2020: 137–43). It seems also from archaeological evidence that many sundials, e. g. the large number found at Pompeii and Herculaneum, were quite inaccurate; see Wolkenhauer (2020: 234, n. 53), with further literature there cited; but this is of course a different
matter from there being a contemporary awareness of this inaccuracy.
 Galen, Affections and Errors 2.3, 46–7 De Boer (V.66–8 K.).
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within the day must be carried out by means of geometric lines, we must then proceed to
the materials which will receive the imprint [or drawing] of the lines, and the gnomon. And
first we must enquire which shapes of bodies will be suitable for the design which we have
found out; then we must find out in each case, by analysis and synthesis, how the design
should be done; then, whenever the method of logic indicates to us that there are manifest
grounds for trust in the discovery of the matters before us, we must then turn to the practical realization of the things discovered by it, and, again, examine how we are to produce a
flat surface for the body to be drawn. And once we have found this out by analysis and synthesis, and have constructed some such body, we must find out which instruments should
be used to draw it; and when, once again, this has been discovered by analysis and synthesis, we must attempt to construct them in the form taught to us by the method. Then, we
must make a series of drawings in many forms and give them to people to test in practice
whether the task set has been accomplished. For when the first line is hit by the first ray of
the sun, and in the same manner the last by the last, and when this is apparent in the case
of all the drawn [lines of the] sundials, we will then in a way have one manifest indicator
that the problem set has been found out. Another consists in the fact that the lines drawn
are all in agreement with each other …²²

A couple of things here require comment before we go any further. One is that the
text of the passage is uncertain in some details: both this and the one which we
shall look at next are particularly beset with textual difficulties, even within a
text which in general has a problematic manuscript tradition.²³ A second is
the conceptual background implied by the repeated terminology of analysis
and synthesis. These are terms ultimately from the Platonist philosophical tradition, though also used in reference to the solution of geometrical problems. The
fundamental notion is that of an interlocking operation of two procedures, which
as it were go in opposite directions. Analysis is literally a ‘solving upwards’, a
procedure of making reference to the fundamental principles or axioms which
apply to the problem (principles or axioms referred to here by the term kritērion).
Synthesis is a procedure literally of ‘putting together’, by which is understood the
application of the principles just mentioned to the particular case or instantiation of the problem, or to its different parts.
All that said, there is tantalizingly little information, in concrete detail, as to
precisely what Galen has in mind in his description of each stage of the process;
one is, indeed, tempted to say that he is engaging in a good deal of ‘hand-wav-

 Galen, Affections and Errors 2.5, 54–5 De Boer (V.80–2 K.), trans. Singer (2013): 299–300.
 It is a curiosity of the history of scholarship on ancient medical texts that these passages
were the first in the treatise to receive modern scholarly attention; this was from Joachim Marquardt in 1865, who evidently thought their understanding to be the most urgent issue, and devoted a publication to this part of the text before a critical edition of the whole treatise had been
attempted. A first such edition was then produced by his own son, Johannes, in 1884.
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ing’. Particularly tantalizing is the reference to a pragmateia (‘study’ or ‘treatise’)
on gnomons, with which he suggests that he (and possibly his imagined addressee, depending on whether we take the ‘we’ here as literal or ‘royal’) are familiar.
It is almost certainly relevant here that Galen’s father is known to have been an
architect or civil engineer – architektōn, a practitioner of architektonia – and that
it is to the discipline of architektonia that, as Galen points out, this procedure
belongs. While it is frustrating that the reference to a detailed treatise on the subject seems to take the place of any clear account of the actual mathematics, it is
nevertheless of interest that Galen claims to have consulted such a work, and
seems to think it not an unreasonable expectation that his reader could get
hold of one. Our reflections above regarding the status of sundials as related
to the high-status notion of Greek paideia may be pertinent here too: the aspiration to participate in the knowledge or wisdom related to the sun, the heavenly
bodies and time may be a significant social or cultural factor. This consideration
does not, of course, enable us to answer the question, how widespread was a
genuine technical knowledge or detailed understanding of the relevant scientific
or mathematical principles.²⁴
Moreover, however skimpy on technical detail, the passage is of considerable value in relation to our previous discussion, both in confirming and in filling
out the picture that has emerged so far. First, the suggestion at the very beginning of the passage that the people of a city would want to be able to monitor
the passing of the hours ‘not roughly but with precision’ is relevant to our understanding of ancient attitudes to time measurement; we shall return to this question of precision a little later. Secondly, and consistently with what we know
from the archaeological evidence mentioned above, Galen mentions a variety
of possible shapes as suitable for the instantiation of the design – even though
he does seem to end up with a flat surface as the core example upon which he
focuses.²⁵
Then, he mentions the obvious requirement of the sun’s shadow hitting the
different lines at the right moments as one criterion of success, and the slightly
less obvious one of the lines being ‘in agreement with each other’ – presumably
a criterion of symmetry, although again there is a lack of detail, and one would

 On Galen’s father, cf. n. 10 above. As pointed out to me by Kassandra Miller, what Galen has
in mind with his mention of a pragmateia concerning gnomons may possibly be the same thing
referred to by both Vitruvius (9.1.1) and Ptolemy as an analēmma, that is a diagram enabling the
maker of a clock to proceed on the basis of the right grid. Those texts, too, however, fail to give
further detail of the analēmmata themselves, nor, of course, do they help us know how widespread would have been their circulation.
 For the full range of possible designs see Jones (2020).
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need to add mathematical precision to make such a symmetry criterion a valid
one.
In fact, though, his mention of that first requirement – obvious though indeed it is – raises more questions than it answers. Apart from the moments of
sunrise and sunset, and perhaps that of midday, how will the observer know
that the hour lines have been drawn in the right places?
But it is precisely here that Galen introduces his clearest and most interesting insight into the question of time measurement – one indeed that is unique in
ancient literature. The text continues.
… and a third [manifest indicator that the problem set has been solved consists] in the confirmation by an even flow of water, for the argument discovers that this, too, will be a kritērion of the correctness of the sundials drawn. Let me explain what I mean. Make a hole in a
vessel, which may be of any material you wish, and place it in clear water at the moment
when you see the first ray of the sun. Then, when the sundial that has been drawn indicates
the completion of the first hour, make a mark in the vessel at the point to which it has been
filled by the water; then empty it immediately and replace it in the same water. When the
sundial reports the second hour, examine the vessel; then, once you find that the water in it
has reached the same point that you marked at the first hour, again quickly empty it and
replace in in the same place in the water. Examine it again, and see if the sundial indicates
that the water has reached the same point in the third hour that it did in the first and the
second … Once you find that the water has reached the same place in this hour too, and
then also in the sixth, and also in each of the subsequent hours up to the twelfth, you
will be convinced – unless you are entirely lacking in understanding – that the sundial
was properly designed, since, indeed, it has displayed the matter before us. And the matter
before us was the division of the day into twelve equal parts.²⁶

The notion of the interacting observations of water-flow and progress of the sun
to arrive at, or correct, the drawing of sundial lines on the ground provides a fascinating, and unique, example of the use of such a confirmatory procedure in
this context. Other texts, such as those cited above which complain of the inaccuracy of sundials, give no indication of the criteria by which such a conclusion
has been reached. And the only other text which makes a direct equivalence between ‘hour’ time and clepsydra time, that of Pliny, is not talking about confirmation, nor, indeed, referring to any particular way of measuring the hours in question.
It is important to note here, however, that Galen is not talking about a waterclock or clepsydra in the usual sense. The particular procedure he mentions combines an essential feature of the forensic-context clepsydra (restriction to measurement of a single block of time) with an essential feature of the sophisticated
 Galen, Affections and Errors 2.5, 55–6 De Boer (V.82–3 K.), trans. Singer (2013): 300–1.
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subdivided-vessel clepsydrae (that it involves a constant inflow of water); however, it is neither of these things, but rather an ad hoc testing mechanism designed
for a particular purpose. Again with Galen’s personal connection to the profession of architektōn in mind, it is tempting to think that such a procedure may indeed have been used to adjust or correct sundials during construction.²⁷
But Galen is not finished yet. For he does indeed proceed to describe the design of a water-clock – which again he claims to be an example of ‘the method of
analysis’. Here, too, we experience the same frustration as in the first passage,
both as regards what precisely is meant by analysis and as regards the actual
procedure. Even more so, indeed: Galen makes no attempt at all to describe
the mathematical procedure by which the clock is constructed or the lines on
it drawn, but only the final layout and function of those lines once successfully
completed.²⁸ The passage is nevertheless of interest as a thorough account of
such a clepsydra, designed to record the passing of the hours accurately on
each day of the year. (See figure 6.)
Thus, too, reason, conducting its enquiry by the method of analysis, has found out the design of the water-clock – where, again, the test of its correctness is something manifest even
to the layman. Here, the uppermost line, that which indicates the twelfth hour of the day, is
at its highest in that part of the water-clock which measures the longest day, and at its lowest in that part which measures the shortest; midway between these two is the marker corresponding to the equinoxes. The area between these divisions, on the lip of the waterclock, indicates to you the days after these four. Starting from these divisions, you will
find, next after the marker which represents the longest day, that which indicates the
point on the top line which the water will reach on completion of the twelfth hour on
the following day. And again, the third along from the solstice will indicate to you the
third day, and the next the fourth day. And, carrying on in the same way, you will find
that every day of the year is marked by this one line in the water-clock which I have
said is the uppermost. The other lines, meanwhile, which are lower than this highest
one, you will find measure out the other hours: the first one down from the ‘twelfth’ represents the eleventh hour – at a different point on it for each day of the year (in exactly
the same way as we just explained in the case of the uppermost line); the next after that
indicates the tenth hour, similarly, at different points along it; the one after that, again,

 It should be noted, however, alongside what was said above about the simple outflow device
standardly used in the Athenian law court, that we also have evidence for a simple, non-subdivided, inflow device. The clepsydra described by Simplicius, On Aristotle’s On the Heavens 2.13,
524,19–25 Heiberg, as discussed by Hannah (2009: 100), is a perforated vessel which is submerged in water, and then takes a fixed time to fill up. This is somewhat similar to what is
here described by Galen.
 Such descriptions are extremely rare; an attempt (vitiated by errors) to give the relevant
measurements appears on a papyrus, P. Oxy. 470.31–85, translated and discussed by Sherwood
et al. (2020): 627–8.
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Figure 6: Diagram of Galen’s account of the design of a water-clock. The diagram, showing
the varying length of the vertical lines corresponding to hours at different seasons, is based
on the description at Affections and Errors 2.5, and is taken from Marquardt et al. (1884), p.
XX.
the ninth; then the eighth, and so on, down to the lowest line, which finds out the first
hours, just as it appears on the sundials; and as the level of the water in the water-clock
rises, the first and indeed all following hours appear equal, right up to the twelfth; but
not equal to those on the preceding and following days.²⁹

The fact that Galen describes this object in detail suggests that it was one which
his reader might encounter, either in a public space or at least in a private dwelling. It is worth noting, too, that in spite of the theoretical capacity, mentioned
above, of water-clocks to measure much shorter timespans than that of an
hour, Galen has no such expectation for the water-clock which he describes in
detail here; rather, it seems to function simply as an alternative to the sundial.
Another feature of the use of the object is of interest, too: unlike the case with
a sundial, the reader of this device must know in advance what day of the
year it is in order to follow the upward vertical path of the water at the right horizontal position on the vessel. Finally, the passage is of interest also for the question of the nature of confirmation, although it again does not answer it. Indeed,
the nature of the confirmation in this case – the process by which the ‘correctness’ is ‘manifest even to the layman’ – is not made explicit. Presumably, though
 Galen, Affections and Errors 2.5, 57–8 De Boer (V.84–6 K.), trans. Singer (2013): 302–3; and for
discussion of the design Galen is describing, see the note by Singer (2013) ad loc.: 302–3, n. 107.
It is essential – since what is at issue is still the accurate measurement of seasonal hours – that
while the inflow to the device is constant, there must be a system of calibration that marks the
hours differentially on different days. Further on seasonal hours, see below, pp. 31– 3.
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(and as perhaps suggested by the phrase ‘just as it appears on the sundials’), the
confirmation Galen has in mind is indeed that through a sundial – one which
has been correctly constructed as confirmed by the previous procedure. We
thus have an intriguing – and, in the literature, unique – account of ancient perceptions of accuracy in the measurement of time, and, even more specifically, of
the mutually interactive way in which the accuracy of the available time devices
was assessed.³⁰

Time perception, time management and the use of
time-telling devices
Some of the questions considered above are largely technical in nature. But they
lead us on to the consideration of other questions, of a social-historical or even
psychological nature. How aware were people of the passing of the hours, or of
‘what time’ it was at any given moment? How important a part of everyday life
was the precise measurement of time? In what contexts – by whom, and for
what specific purposes – were the sophisticated instruments of time measurement available to the Romans actually used? How important was accuracy of
time measurement, and relatedly promptness, in Roman society?
Our first passage from Galen above already gave one perspective on the first
question – the perceived civic need for accurate measurement of the hours. And
archaeological evidence suggests an increasingly prominent role for time-telling
devices in public spaces – including in some cases water-clocks – in the Roman
imperial period; locations where some kind of public clock was on display included fora, gymnasia, theatres and sanctuaries.³¹ Still, the picture is a mixed
one, and one might doubt, on the basis of other texts, how deeply such a
need was felt, or how precise such measurement needed to be.

 But there is some other literary evidence of the use of the one kind of technology as a check
on the other: Cicero tell of bored participants at the lawcourts sending a slave out to check the
hour, presumably on a sundial (Brutus 200). Julius Caesar’s report of his expedition’s discovery
in Britain, ‘by precise water measurements, that the nights are shorter than on the continent’
(‘certis ex aqua mensuris breviores esse quam in continenti’, Gallic War 5.13.4), i. e. by some
form of water-clock, is also in some sense an attempt to improve on the accuracy of what
was known on the basis of the observation of the sun.
 For comprehensive lists of such locations see Winter (2013), vol. 2: 195–215. Some form of
water-clock is attested, in Galen’s own time, for a theatre at Priene and both a gumnasion
and an agora at Pergamum. But in all contexts, public and private, remains of sundials greatly
outnumber those of water-clocks.
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Several Roman literary authors mention the division of the day into hours in
the context of their own individual accounts of the way in which their day is
spent, or their organization of time within the day.³² In such accounts, periods
smaller than that of an hour are never mentioned. But even the division of the
day into hours is often approximate; many activities go over more than one
hour, or are allotted vaguely to one hour or another; and it is also a feature of
such accounts that only a few specific hours are mentioned. As a generalization,
explicit references to hours of the morning are much more frequent than references to those of the latter half of the day.³³
So, for example, Pliny the Younger’s account of his scheme of organization
of leisured days at his Tuscan villa makes explicit mention only of the first and
the fourth or fifth hours, and adds that even here the measures are not exact in
relation to his actual activities.
I wake up … about the first hour, often earlier … When I am working on something, I think
about it word by word … I call for the notary and dictate what I have produced, after the
light of the day has been allowed to enter … When the fourth or fifth hour comes (there is
no set or fixed time), I move to the terrace or portico … I think over and dictate the rest. I get
into a carriage. There I keep doing the same thing that I have been doing while walking and
lying down; my attention is maintained and animated by the change. I sleep a little, then go
for a walk, then read a Greek or Latin speech aloud, with concentration, more for the sake
of my stomach than for that of my voice … I then walk again; have myself oiled; exercise;
bathe. During dinner … I have a book read to me; after dinner there is a comedy or a lyreplayer; then I walk with my associates, who include educated people. Thus the evening continues in varied conversation, and even the longest day is well concluded.³⁴

He adds, finally, that the above scheme admits of a degree of variation in detail.
Cicero’s somewhat similar, but more melancholic, account of his life of retreat after the end of the Civil War is vague, especially in relation to the later
parts of the day. After a certain point in the day – but he does not specify
which point – all his time is given over to the body (‘inde corpori omne tempus
 For such discussions and for more detail of such texts see Ker (2020); Wolkenhauer (2020).
Both Martial, Epigrams 8.67.1 and Juvenal, Satires 10.216, make reference to the practice of slave
boy announcing the time of day to his master; the passages are discussed by Hannah (2009):
105.
 This bias is arguably, however, a function of the particular context, namely that of texts that
focus on literary or intellectual activity; in the different context of the gymnasium, of course,
precise times might be allotted to a variety of activities and procedures. There is, moreover,
some inscriptional evidence of precise times being allotted, differentially to men and women,
for their activities within the gymnasium. I am grateful to Kassandra Miller for both these observations.
 Pliny, Letters 9.36.1–5
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datur’). He is, however, clearer about the order and timing of activities in the
morning, which begins with the salutatio, continues with time spent on his litterae (that is, on writing or reading).³⁵
It should be observed that the above two examples, in their different ways,
both reflect a life of rural retreat, which is in some respects to be contrasted with
– and in Roman literature often is explicitly contrasted with – the life of the city.
Some basic structural similarities, however, seem to apply to both, in particular
the expectation that some form of business and literary activities will occupy the
morning hours, and some combination of physical exercise and cultural or leisure activities the afternoon and evening ones.
Even Martial’s well-known ‘hour epigram’, which is deliberately, and doubtless artificially, precise about hours, as a function of the literary conceit it is attempting, has considerable fuzziness: the first and second hours are again occupied in the salutatio, the third in lawsuits; but from then until the fifth there can
be a variety of tasks or duties, and the rest that comes around the sixth hour is
somewhat vague as to its precise extent. Exercise will occupy the eighth and
ninth hours, after which dinner fades into the hora libellorum meorum, which
is presumably an extension of it, and no hour is mentioned after the tenth.³⁶
Certainly, a pattern of elite time organization emerges from all this. To simplify, this tends to involve meeting and greeting associates, patrons or clients, as
the first activity in the morning, followed by attention to business, legal, or literary activity; and there is usually some form of exercise or other relaxation
after midday, whether this is simply passive exercise in a carriage, alongside
some vocalization, or actual palaestra exercise. This relaxation or exercise regime is sometimes described as ‘time devoted to the body’, a phrase which we
shall find echoed and reinforced in Galen’s medical discourse. And indeed,
such a pattern is related to the more detailed patterns of exercise regime mentioned by Galen in the medical context, as we shall see shortly.
How important actual time measurement, that is, consultation of a time-telling device of some sort, whether sun- or water-based, was to the conduct or organization of such daily activities – even in cases where the activities are delimited in terms of hours, as they are, albeit partially, in the examples given above –
is difficult to determine on the basis of our literary evidence. The practice of
Spurinna, who had an attendant inform him, presumably on the basis of observation of some time-telling device, of the correct time to bathe each day, is men-

 Cicero, Letters to Friends 9.20.3.
 Martial, Epigrams 4.8.
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tioned with approval by Pliny the Younger;³⁷ and Galen’s evidence certainly
seems to imply that elite Romans did pay attention to the precise hour in the organization of their exercise activity. There is also some evidence of resistance to
the regulation of the day by the division into hours by the sundial, for example
in a fragment of Plautus relayed by Aulus Gellius. The context is a comic one,
where the speaker complains of a town full of people shrivelled up by hunger
because they are not allowed to eat until the sun allows it; but it suggests that
the domination of the ‘new’ technology was felt as an unwelcome intrusion,
or even tyranny, by some.³⁸
The related question arises of promptness, which is discussed in an illuminating way by Wolkenhauer (2020). As she points out, while there is certainly a
strong notion developed in Roman society of lateness, or coming too late for an
appointment, this is understood in terms of missing an opportunity for action,
and the lateness never defined in terms of an actual time on the clock.

Medical texts and practices concerning time management
Whether the insistence on precise hours implies a close reliance on time-telling
devices, specifically on the part of medical practitioners, is again a difficult question to answer. Clearly, texts which insist either on activities being performed, or
on diagnostic indicators being observed, at a particular hour, imply that the doctor believes himself to have some accurate, and readily available, way of determining those hours. The actual technology used is, however, not explicitly mentioned. Here reference should however be made to two pieces of evidence which
may suggest the use, by a doctor, of portable time-telling devices.
One is the archaeological find, amongst a set of medical instruments, of an
artefact which has been interpreted by some scholars as a portable sundial. The
other, which we will consider in more detail in the last chapter, is the use, attributed to Herophilus, of a portable water-clock to determine the frequency of the
pulse. It should, however, be emphasized that both these pieces of evidence are,
to say the least, inconclusive. In the former case, the function of the object can-

 Letters 3.1. The disparaging remark of Seneca, meanwhile, about those who have to be reminded when to wash, swim or dine (The Shortness of Life 12.6), seems directed rather at a certain kind of pampered idleness than at the practice of paying attention to the clock. Both passages are discussed by Hannah (2009): 105. For further discussion of the question of the
requirement of accurate time measurement in Roman life see Talbert (2020).
 Aulus Gellius, Attic Nights 3.3.5.
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not be determined with certainty; in the latter, the report is from a single source,
writing probably several centuries after Herophilus, and presenting the account
as an anecdote. And even if we take both as completely reliable pieces of evidence, they are wholly isolated ones, which can hardly be used to extrapolate
a general picture of ancient medical practice.³⁹
It is, however, in medical texts that we find the most detailed concern with
regulation according to hours.
Medical prescriptions, both those for normal daily regime in cases of health
and those involving one-off interventions in the case of sickness, frequently
specify precise times of day. Many examples could be given, especially of the latter, pathological, context. Here we move into the complex area of periodic illnesses, and the intricacies surrounding the calculation of their precise hour of
recurrence, and the appropriate interventions to be given – or avoided – at
those times. This topic which will be considered in more detail in chapter 4.
Let a couple of examples suffice, from Galen’s vivid autobiographical account
of his clinical interactions with the imperial family, Prognosis.
What was genuinely remarkable was what happened in the case of the emperor himself at
this time. Both he and those doctors in his entourage who had travelled with him on campaign believed that he was experiencing the onset of the episode of a fever, but all were
misled, as shown on the second and third days, both in the morning and at the eighth
hour. On the previous day he had taken the aloe-based bitter medicine at the first hour, followed by theriac – which he took as part of his daily routine – around the sixth hour. He
had then bathed around sunset, and taken a little nourishment. Throughout the night he
experienced stomach cramps, as well as the voiding of his bowel, as a result of which
he began to run a fever. The doctors in his entourage, on examining him first thing in
the morning, ordered him to rest, then gave him some gruel to eat at the ninth hour.
After this I was myself summoned to sleep in the Palace; and it was shortly after the lighting of the lamps that someone was sent to me from the emperor. Now, since there were
three doctors who had already seen him, both in the morning and around the eighth
hour, and all had taken his pulse and discerned the onset of an episode, I stood still
and said nothing; so that it was the emperor who looked at me and initiated the interrogation. Why, he asked, had I, alone of the doctors, not made an investigation by touch?⁴⁰

Galen feigns reluctance to intervene, on the grounds that the other doctors who
have attended the emperor know his constitution better and should be better
placed to advise and predict. When finally pressed to take the emperor’s

 On the ‘Este Dial’ (a cylindrical tube found at the ‘tomb of the physician’ at Palazzina Capodaglio, near Este, in 1901) and its interpretation see Bonomi (1984); Arnaldi and Schaldach
(1997). For Marcellinus on Herophilus see below, p. 160.
 Galen, Prognosis 11, 126–8 Nutton (XIV.657–9 K.). The episode is depicted in figure 12 below.
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pulse, he ventures the view that there is no onset of fever, but merely a problem
of digestion.
A little later in the work, he recounts the complimentary remarks made to
him – or rather, made about him to his rival Methodists doctors – by the lady
Annia Faustina, after his successful treatment of the boy Commodus, who had
become feverish after a session in the gymnasium:
‘You should know that Galen, here, combats you Methodists not with words but with deeds.
He has frequently before now prescribed bathing for people beginning a fever, and given
them wine to drink; and he has allowed some to return to their usual activities on the
first day, others on the third. You, meanwhile, all instruct them in all cases to fast for
the first two days, and to remain lying down until the suspected hours have passed. So
now he has shown the reliability of his knowledge, when the son of the emperor, in his father’s absence, had a violent fever on the first two days – as you yourselves heard yesterday
– yet on the third day he did not wait for the eighth hour to pass, as you think right, but
prescribed bathing and nourishment. And even his tutor, Peitholaus, who is such a careful
man in such matters that his care may seem to be timidity, was persuaded, by his previous
experience of the man’s skill, to allow washing and feeding before the suspected hour.ʼ⁴¹

Both passages thoroughly exemplify the centrality of precise hours of the day to
the Roman medical discourse, diagnostically and therapeutically. Food, rest and
medicine are prescribed for particular hours; the ‘suspected’ hour of onset of an
episodic fever is awaited, and certain interventions avoided just before it. And
we note that such time measurement is equally important both to Galen – the
precise details of whose analysis of periodicity we shall explore further in chapter 4 – and to his arch-rivals, the Methodists, who insist on a three-day period of
fasting in response to almost all disease conditions.
The use of specific times of day is a prominent feature of the prescription or
description of daily regimes for states of health, too. Parallels could also be given
for the classical Greek period – with the proviso stated above, that in the former
case the times of day in question are not analysed in terms of numerical hours.⁴²
Let us consider two examples from the Roman imperial period, given by Galen in
his major work on health.
The safest procedure, in the case of weak old men, is to give little food, three times a day.
This is the daily regime that the doctor Antiochus imposed upon himself; and he reached
an age of more than eighty years, going every day to the public forum, to the place where
the citizens’ council chamber itself was, and sometimes also making a long journey out of

 Galen, Prognosis 12, 132 Nutton (XIV.663–4 K.)
 See e. g. the detailed discussion of exercise regimes in relation to times of day and meal
times at ‘Hippocrates’, Regimen 3.68.
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town to examine a patient. He used to make the journey from his house to the public forum
– a distance of roughly three stadia – on foot, and in this way too he would visit those patients who lived nearby. If he was ever compelled to make a longer journey, he would do so
either in a litter or in a carriage. There was a room in his house which was heated by a furnace in winter, but had well-mixed air, even without a fire, in summer. It was here that he
would always undergo massage, both in winter and in summer – after first defaecating, of
course. At the place to which he went in the forum, he would eat bread with Attic honey,
around the third, or at the latest the fourth, hour; the honey would usually be cooked, but
occasionally raw. He would then continue up to the seventh hour either engaging others in
discussion, or reading alone, after which he would spend time in the public bath house,
and perform the exercises appropriate for an old man, the nature of which will be stated
a little later. Then, after bathing, he would have his lunch, which would be a well-balanced
one: first, he would take those things that empty the stomach, and after that mainly fish
– both those of rocky water and those of deep water. Then, at dinner, he would refrain
from the consumption of fish, but would take those foods which have the best fluid and
which are not prone to decay: groats with wine-honey, or a bird cooked in a simple sauce.
By applying this old-age care to himself, Antiochus continued right to the end with his
senses unimpaired and his limbs supple. Telephus the scholar reached an even greater
age than Antiochus, living nearly 100 years. He would bathe twice a month in the winter,
four times in the summer and three times in the intervening seasons. On days when he did
not bathe, he would have oil applied around the third hour, with a short massage. He would
then eat groats boiled in water, with the addition of the finest raw honey: this would be
sufficient for him for his first meal. He, too, would have his lunch at the seventh hour,
or a little earlier, taking vegetables first and then enjoying birds or fish. In the evening
he would eat bread alone, soaking it in diluted wine.⁴³

Again, the text is remarkable for the detail given of both diet and other daily activities, all tied to precise times of the day. And we find some evidence that such
daily regimes were taken seriously in non-medical literature too: Pliny the
Younger’s account of the regime of baths, exercise and other daily activity undergone by the 77-year-old Spurinna provides a quite close parallel to the above –
not, to be sure, in the details of the prescriptions (Spurinna bathes daily, though
at different times in summer and winter, and undertakes a seven-mile carriage
ride as well as exercise with a ball), but in the attention to the correct time, nature and quantity of the relevant elements: baths, exercise, rest.⁴⁴
Let us turn, finally, to an example which casts light both on the organization
of time as related to the maintenance of a healthy lifestyle and on anxieties that
might arise in this context. The passage also returns us to the issues we considered earlier, of the variable hours in use in Roman time-keeping, and of the
awareness of the passing of time in relation to these.
 Galen, Health 5.4, 143–4 Koch (VI.332–4 K.)
 Pliny, Letters 3.1.
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The first focus of this discussion will be the person with a bodily constitution which is faultless … but with a life of servitude, involving service to a monarch or person of great power
throughout the whole day, but some freedom from this service at either end of it. But here
too we must clarify what is meant by ‘endʼ: without some appropriate specification the term
may lead to misunderstanding on the part of the reader. If I state that someone has the freedom to attend to the care of his body once the sun sets, without adding which day is in
question – whether it is near to the summer or winter solstice, or to one of the equinoxes,
or at one of the midpoints between these – then it will be impossible to offer the appropriate precepts. In Rome, for example, the longest days and nights are slightly more than fifteen equinoctial hours in length, while the shortest ones are slightly less than nine. In Alexandria, on the other hand, the longest are fourteen and the shortest ten. Now, when the
days are shortest, and the nights longest, someone whose duties end at sunset will easily
be able to undergo massage and bathing, and to take a balanced amount of sleep; but one
who is in the same situation when the [days] are longest will not be able to carry out even
one of these activities to the right degree. But I have not yet known one whose personal
circumstances were as unfortunate as that.
Indeed, the emperor who was keenest to attend to the care of his body (amongst those I
have known) was Marcus Aurelius. He would go to the wrestling school at sunset on
short days, but at the ninth or at the latest the tenth hour on the longest days, so that it
was possible those who accompanied him throughout his daily activities to retire and
take care of their bodies during the remaining part of the day, and then to go to bed at sunset.⁴⁵ (The shortest night, being equal in length to nine equinoctial hours, would provide
them with sufficient sleep.)⁴⁶

Galen refers to an ideal here, that of having ‘leisure for the body alone’. The life
of leisure, or more precisely the life free of public obligations or work constraints, is frequently mentioned throughout this text as representing the optimal
circumstance, from which other forms of life are departures. Temporal freedom –
the power to dispose of one’s own time as one wishes – is both a crucial demarcator of an elite lifestyle, and potentially of crucial importance to health. Galen
wants to insist, however, that a healthy regime may be pursued, in spite of limitations on this freedom, precisely by dint of good time management. In that
sense, Galen’s model seems largely compatible with those implied by the Latin
literary texts considered above. Even if one only finds a certain part of the
day, after the end of one’s other duties, to devote ‘to the body alone’, this may
be sufficient. As we saw above, such a model of relaxation in the afternoon,
of a distinct – or rather, a flexible – time available for one’s exercise, after the
 Sunset on the shortest day of all in Rome would fall at about 16.40; the ninth hour at the
summer solstice would fall at roughly 16.55, and the tenth at 18.10. For another ancient discussion of the differences of daylight hours at different latitudes, calculated in equinoctial hours,
see Pliny, Natural History 2.77.186–7.
 Galen, Health 6.5, 178–9 Koch (VI.404–6 K.).
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termination of one’s more pressing duties, is evidenced in other authors too; and
indeed we observed a closely similar notion, ‘from this point all the time is given
to my body’, in Cicero. It is interesting also to note the specific reference to the
tenth hour as the latest moment that members of the emperor’s entourage would
be released. This seems to echo Seneca’s observation about the orator Asinius
Pollio, ‘the great orator who was never detained by any matter beyond the
tenth hour’.⁴⁷ Marcus Aurelius on Galen’s account is complying with a broadly
traditional, or perhaps better a civilized Roman, understanding of the ‘work–
life balance’.
Perhaps ironically, one of the few texts which we have which complains of
the problems of maintaining such a ‘work–life balanceʼ, or of keeping to an exercise regime in spite of one’s duties, does not come from an emperor’s servant
but from an emperor himself. According to Suetonius, the emperor Augustus
wrote to Tiberius as follows:
Not even a Jew on the Sabbath fasts so rigorously as I did today: I managed to grab a couple
of mouthfuls in the bathing house, after the first hour of the night, just before I began my
massage.⁴⁸

A further point of interest arising from the Galenic text just considered is that of
the relationship between seasonal and equinoctial hours. We have observed the
prevalent role of the seasonal hours in this culture, as a function of ancient
methods of time measurement. Yet the above text shows Galen fully aware of
the number of equinoctial hours to which longer or shorter days correspond,
in each case; and indeed he suggests that the emperor’s own daily schedule actually followed a timetable which could be better analysed in terms of the latter
than of the former. That is, he goes to the gymnasium at roughly the same time,
in modern terms, all the year round: 16.40 (sunset on the shortest day) or 16.55
(ninth hour on the longest) – although admittedly the possibility of the tenth
hour in the latter case takes us as late as 18.10. The text thus raises some interesting – though perhaps unanswerable – questions, in terms of the relationship
between the two in most people’s minds. To what extent were people in general

 Seneca, Tranquility of Mind 17.7 (‘oratorem magnum … quem nulla res ultra decumam detinuit’). The broader context is, again, the ethical importance of the division, traditionally instituted, between periods of work and periods of leisure. In the same passage Seneca also remarks
that no motion is allowed in the senate after the tenth hour.
 Suetonius, Augustus 76.2 (‘ne Iudaeus quidem … tam diligenter sabbatis ieiunium servat
quam ego hodie servavi, qui in balineo demum post horam primam noctis duas buccas manducavi priusquam ungui inciperem’).
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aware of the fixed hours lying behind the seasonal ones that they had, for official
and practical purposes, to deal with? Were others – as Galen is here – inclined to
make the mental conversion between the two? And if so, how easy or accessible
was such a conversion for most people?

Galen against ‘festive time’
Finally, in relation to Galen’s medical or healthful regulation of the day, it is interesting to note the negative remarks he makes in this connection regarding
people’s behaviour on public holidays. I do not enter here into the larger question of the differential perception of ‘festive time’ in premodern societies, which
has been discussed by a number of scholars.⁴⁹ It seems, however, that the Galenic medical model in a strong sense explicitly excludes such differential experience of festive time – that it constitutes, indeed, an alternative model, according
to which divisions of the year or month due to human convention or religious
observation are actively to be rejected, insofar as they might have a significant
effect on human behaviour. Rather, Galen aims to subsume ‘festive’ time within
the domain of ‘normal’ time: specifically, he regards the former as an opportunity to continue and indeed extend the healthy diaita that one has been practising within the latter. As he comments:
People could, in fact, make such provision for themselves, on days when there is some public festival, which frees them from their servitude; but because of their lack of restraint they
not only do nothing to correct such accumulation in the body, but actually exacerbate the
situation by their bad regime on those occasions.⁵⁰

For Galen and the medical discourse that he champions there are, to be sure,
special days and hours – moments to which one should attribute a particular significance, or treat in a special way. But – as we have seen above in the context of
hours, and will see further in chapter 4 in the context of both hours and days
within the month – this ‘special’ status is given by natural cycles, cycles
which are a function of human nature, the nature of one’s environment, or of
the cosmos, not by arbitrary or god-given calendrical observations.
This is a medical and ethical discourse which aims to exert its control, not
just over the whole lived day, but also over the whole lived year, abolishing any

 On the Roman calendar in its social dimension see Rüpke (1995), (2011); Hannah (2005),
ch. 5; and for one specific analysis Beard (1987).
 Galen, Health 6.7, 182 Koch (VI.415 K.).
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conceptual difference between normal (official, business or commercial) and festive time. As we shall see in the next chapter, it also exerts its control over every
successive season, and every time of life.

