Bede:
The Reckoning of Time

translated, with introduction. notes
and commentary by
FAITH WALLIS

i - (‘;—ﬁl_- II_':-.. ¢
[ PEE ] SN
.":f *!M',- :E{;_.j_ )_‘{ m\\'
i o Al

LIVERPOOL
UNIVERSITY IIi
PRESS E



Translated Texts for Historians

This series is designed to meet the needs of students of ancient and medi-
eval history and others who wish to broaden their study by reading
source material, but whose knowledge of Latin or Greek is not sufficient
to allow them to do so in the original language. Many important Late
Imperial and Dark Age texts are currently unavailable in translation
and it is hoped that TTH will help to fill this gap and to complement the
secondary literature in English which already exists. The series relates
principally to the period 300-800 AD and includes Late Imperial,
Greek, Byzantine and Syriac texts as well as source books illustrating a
particular period or theme. Each volume is a self-contained scholarly
translation with an introductory essay on the text and its author and
notes on the text indicating major problems of interpretation, including
textual difficulties.

Editorial Committee

Sebastian Brock, Oriental Institute, University of Oxford
Averil Cameron, Keble College, Oxford

Henry Chadwick, Oxford

John Davies, University of Liverpool

Carlotta Dionisotti, King’s College, London

Peter Heather, University College, London

William E. Klingshirn, The Catholic University of America
Michael Lapidge, Clare College, Cambridge

Robert Markus, University of Nottingham

John Matthews, Yale University

Claudia Rapp, University of California, Los Angeles
Raymond Van Dam, University of Michigan

Michael Whitby, University of Warwick

Ian Wood, University of Leeds

General Editors
Gillian Clark, University of Liverpool
Mary Whitby, Oxford

Front cover drawing: Bede writing The Reckoning of Time, after an initial in a 12th-century
version of De temporum ratione, Glasgow U. L. Hunter T.4.2, fol. 35r (Durham Cathedral
Priory S.XII') (Drawn by Gail Heather)



A full list of published titles in the Translated Texts
for Historians series is available on request. The
most recently published are shown below.

Pseudo-Dionysius of Tel-Mahre: Chronicle, Part 111

Translated with notes and introduction by WITOLD WITAKOWSKI

Volume 22: 192 pp., 1995, ISBN 0-85323-760-3

Venantius Fortunatus: Personal and Political Poems

Translated with notes and introduction by JUDITH GEORGE

Volume 23: 192 pp., 1995, ISBN 0-85323-179-6

Donatist Martyr Stories: The Church in Conflict in Roman North Africa
Translated with notes and introduction by MAUREEN A. TILLEY

Volume 24: 144 pp., 1996, ISBN 0-85323-931-2

Hilary of Poitiers: Conflicts of Conscience and Law in the Fourth-Century Church

Translated with introduction and notes by LIONEL R. WICKHAM
Volume 25: 176 pp., 1997, ISBN 0-85323-572—4

Lives of the Visigothic Fathers

Translated and edited by A. T. FEAR
Volume 26: 208 pp., 1997, ISBN 0-85323-582-1

Optatus: Against the Donatists

Translated and edited by MARK EDWARDS
Volume 27: 220 pp., 1997, ISBN 0-85323-752-2

Bede: A Biblical Miscellany
Translated with notes and introduction by W. TRENT FOLEY and

ARTHUR G. HOLDER
Volume 28: 240 pp., 1998, ISBN 0-85323-683—6

Bede: The Reckoning of Time

Translated with introduction, notes and commentary by FAITH WALLIS
Volume 29: 582 pp., 1999, ISBN 0-85323-693-3

Ruricius of Limoges and Friends: A Collection of Letters from Visigothic Gaul

Translated with notes and introduction by RALPH W. MATHISEN
Volume 30: 272 pp., 1998, ISBN 0-85323-703—4

For full details of Translated Texts for Historians, including prices and
ordering information, please write to the following: All countries,
except the USA and Canada: Liverpool University Press, Senate House,
Abercromby Square, Liverpool, L69 3BX, UK (7Tel/ +44-[0]151-794
2233, Fax +44-[0]151-794 2235, Email J.M.Smith@liv.ac.uk, http://
www.liverpool-unipress.co.uk). USA and Canada: University of Penn-
sylvania Press, 4200 Pine Street, Philadelphia, PA 19104-6097, USA
(Tel +1-215-898-6264, Fax +1-215-898-0404).



Translated Texts for Historians
Volume 29

Bede:
The Reckoning of Time

translated, with introduction, notes
and commentary by
FAITH WALLIS

Liverpool
University }I{
Press T



First published 1999

Liverpool University Press

Senate House, Abercromby Square
Liverpool, L69 3BX

Copyright © 1999 Faith Wallis

All rights reserved. No part of this book may be reproduced

in any form without permission in writing from the publishers,
except by a reviewer in connection with a review for inclusion

in a magazine or newspaper.

British Library Cataloguing-in-Publication Data
A British Library CIP Record is available
ISBN 0-85323-693-3

Set in Monotype Times by

Wilmaset Ltd, Birkenhead, Wirral

Printed in the European Union by

The Cromwell Press, Trowbridge, Wiltshire



To Kendall,
who keeps the mice at bay






TABLE OF CONTENTS

ABBREVIATIONS xi
ACKNOWLEDGEMENTS Xiii
INTRODUCTION XV
1. “Our little book about the fleeting and wave-tossed course
of time...” XV
2. Computus as problem-based science and doctrina christiana  xviii
3. A brief history of the Christian calendar before Bede XXX1V
4. Structure and content of The Reckoning of Time Ixiii
5. Bede’s sources Ixxii
6. Manuscripts, glosses, editions, and principles of translation  Ixxxv
BEDE: THE RECKONING OF TIME 1
Preface 3
[Table of Contents] 5
[I. Technical preparation (chs. 1-4)]
1. Calculating or speaking with the fingers 9
2. Three ways of reckoning time 13
3. The smallest intervals of time 14
4. The reckoning of duodecimal fractions 16
[II. The Julian calendar (chs. 5-41)]
5. The day 19
6. The world’s first day 24
7. Night 28
8. The week 32
9. The seventy prophetic weeks 36
10. The week of the World-Ages 39
11. The months 41
12. The Roman months 46

13. Kalends, nones and ides 50



viii

14.
15.
16.
17.
18.

19.

20.
21.
22.
23.

24.
25.

26.

27.
28.
29.
30.
31.

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.

THE RECKONING OF TIME

The Greek months

The English months

The signs of the twelve months

The course of the Moon through the signs

More on the course of the Moon: for those who are ignorant
of the signs

More on the same subject: for those who do not know how to
calculate

What the age of the Moon is on any given first day of the month
What day of the week it is on the kalends

A formula for any Moon or weekday

For those who do not know how to calculate the age of the
Moon

The number of hours of moonlight

When and why the Moon appears to be facing upwards,
facing downwards, or standing upright

Why the Moon, though situated beneath the Sun, sometimes
appears to be above it

On the size, or eclipse, of the Sun and Moon

What the power of the Moon can do

The harmony of the Moon and the sea

Equinoxes and solstices

The varying length of days and the different position of the
shadows

Why the same days are unequal in length

In what places the shadows or days are equal

The five circles of the universe and the passage of the stars
under the Earth

The four seasons, elements and humours

Natural years

The different years of the ancients

The calculation of the leap-year day

Measuring the leap-year increment

Why it is intercalated on the sixth kalends of March

The Moon also has its quarter-day

[III. Anomalies of lunar reckoning (chs. 42-43)]

42,
43.

The “leap of the Moon”
Why the Moon sometimes appears older than its computed age

51
53
54
58

60

63
64
68
69

71
73

74

77
78
80
82
86

89
91
93

96
100
103
104
105
107
109
110

113
115



TABLE OF CONTENTS

[IV. The Paschal table (chs. 44-65)]

44.
45.
46.
47.
48.
49.
50.
51.

52.
53.
54.

55.

56.
57.

58.

59.
60.
61.
62.
63.

64.
65.

The nineteen-year cycle

Embolismic and common years

The ogdoas and the hendecas

The years of the Lord’s Incarnation

Indictions

Formula for finding the indiction

Lunar epacts

How certain people err concerning the beginning of the first
month

Formula for finding the number of the lunar epacts

Solar epacts

Formula for finding the number of the solar epacts, and when
leap year will fall

The cycle of both epacts, and how to calculate them using the
fingers

The lunar cycle

Formula based on the lunar cycle for finding the age of the
Moon on 1 January

A formula to find what year of the lunar cycle or of the
nineteen-year cycle it is

The fourteenth Moon of Easter

A formula for finding it

Easter Sunday

The Moon of that day

The difference between the Pasch and the Feast of Unleavened
Bread

The allegorical interpretation of Easter

The Great Paschal Cycle

[V. The world-chronicle (ch. 66)]

66.

The Six Ages of this world

[VI. Future time and the end of time (chs. 67-71)]

67.
68.
69.
70.
71.

The remainder of the Sixth Age

Three opinions of the faithful as to when the Lord will come
The time of Antichrist

The Day of Judgement

The Seventh Age, and the Eighth Age of the world to come

X

121
122
124
126
130
130
130

132
135
136

137

137
139

141

142
142
144
145
147

149
151
155

157

239
240
241
243
246



X THE RECKONING OF TIME

COMMENTARY

APPENDICES

1. Bede’s solar calendar
2. Bede’s Paschal table
3. Bede’s letters on computus
3.1 Letter to Plegwin
3.2 Letter to Helmwald
3.3 Letter to Wicthed
4. A note on the term computus
5. Brief glossary of computistical terms

Bibliography
Index of Sources

General Index

251

377

379
392

405
416
417
425
427

430

445

465



ABBREVIATIONS

Augustine, DCD = Augustine, De civitate Dei. Ed. B. Dombart and
A. Kalb. CCSL 47-48 (1955).

Bede, De tem. = De templo. Ed. D. Hurst. CCSL 119A (1969):143-234.
Trans. S. Connolly. Translated Texts for Historians 21. Liverpool:
Liverpool University Press, 1995.

HE = Historia ecclesiastica gentis Anglorum. Ed. and trans. Bertram
Colgrave and R.A.B. Mynors. Oxford: Clarendon Press, 1969.

Hom. = Homeliae. Ed. D. Hurst. CCSL 122 (1955):1-384. Trans.
Lawrence T. Martin and David Hurst, Bede the Venerable: Homilies
on the Gospels, 2 vols. Cistercian Studies Series 110-111. Kalama-
zoo: Cistercian Publications, 1991.

In Gen. = Libri quatuor in principium Genesis usque ad nativitatem
Isaac et eiectionem Ismahelis adnotationum. Ed. C.W. Jones. CCSL
118A (1967).

Letter to Plegwin = Epistola ad Pleguinam, in BOD 615-626. Trans. in
Appendix 3.1.

Letter to Wicthed = Epistola ad Wichthedum, in BOD 634-642. Trans.
in Appendix 3.3.

The Nature of Things = De natura rerum, in BOD 174-234.

On Times = De temporibus, in BOD 580-611.

The Reckoning of Time = De temporum ratione, in BOD 241-544.

BOD = Bedae opera didascalica. Ed. C.W. Jones. 3 vols. CCSL 123A-C
(1975-1980).

BOT = Bedae opera de temporibus. Ed. with intro. by C.W. Jones. Cam-
bridge, Mass.: Mediaeval Academy of America, 1943.

CCCM = Corpus christianorum continuatio medievalis. Turnhout:
Brepols, 1966—

CCSL = Corpus christianorum series latina. Turnhout: Brepols, 1953—

CSEL = Corpus scriptorum ecclesiasticorum latinorum. Vienna, Prague,
Leipzig: Temsky, etc., 1866—

Isidore of Seville, DNR = De natura rerum. Ed. Jacques Fontaine, Traité
de la nature. Bordeaux: Feret, 1960.

Etym.= Isidori Hispaliensis episcopi Etymologiarum sive originum
libri XX. Ed. W.M. Lindsay. 2 vols. Oxford: Clarendon Press, 1911.



Xii THE RECKONING OF TIME

Krusch, Studien I = Bruno Krusch, Studien zur christlich-mittelalter-
liche Chronologie. Der 84jahrige Ostercyclus. Leipzig: Von Veit,
1880.

Studien II = idem., Studien zur christlich-mittelalterliche Chronologie.
Die Entstehung unserer heutigen Zeitrechnung. Abhandlungen der
preussischen Akademie der Wissenschaften. Jahrgang 1937. Philo-
sophisch-historische Klasse 8. Berlin: Akademie der Wissenschaft-
en, 1938.

MGH = Monumenta Germaniae historica. Leipzig, Hannover, Berlin:
[various publishers], 1826—

AA = Auctores antiquissimi.

Ep. = Epistolae.

Leg. = Leges.

Poetae = Poetae latini medii aevi.

SS = Scriptores.

Script. rer. mer. = Scriptores rerum merovingicarum.

PG = Patrologia cursus completus. Series graeco-latina. Ed. J.-P. Migne.
167 vols. Paris: Garnier Freres, 1857-1864.

PL = Patrologia cursus completus. Series latina. Ed. J.-P. Migne. 221
vols. Paris: J.-P. Migne and Garnier Freres, 1841-1880, with
volumes reissued by Garnier to 1905.

Pliny, HN = Pliny the Elder, Historia naturalis. Ed. H. Rackham, W.E.S.
Jones, and D.E. Eichholz. 10 vols. Cambridge, Mass.: Harvard Uni-
versity Press and London: Heinemann, 1938 (rpt. 1961).



ACKNOWLEDGEMENTS

There are many people to whom I owe debts of gratitude for the encour-
agement, advice, and salutary criticism they have given me in the course
of preparing this book. My thanks go to Dr Rosamond McKitterick,
who first suggested that Translated Texts for Historians might be inter-
ested in The Reckoning of Time, and to Dr Gillian Clark, who gave me
valuable suggestions for recasting the presentation of the entire work.
The anonymous reader who evaluated this book for Liverpool Univer-
sity Press proposed many significant and useful improvements, which I
have been happy to incorporate. I salute that small and intrepid band of
computus-scholars whose support, direct and (through their published
works) indirect, have made my own work possible, particularly Dr
Daniel McCarthy for the generous gift of offprints, Prof. Bruce East-
wood for plain talk about style, and Dr Charles Burnett for (among
other things) giving me the opportunity to present my reconstruction of
the technique of finger-reckoning at the Warburg Institute. Dr Mary
Whitby did much more than copy-edit the manuscript; she rescued me
from public shame a hundred times over by catching errors, inconsisten-
cies and infelicities, and she did so with gentle courtesy and good
humour. Both her erudition and her attention to detail are exceptional.
Finally, I thank my beloved husband, Kendall Wallis, a reference
librarian without peer, who tracks down obscure publications, prunes
and proof-reads my prose, and tolerates the obtrusive presence of that
other man in my life, “Mr Bede”.






INTRODUCTION

1. “OUR LITTLE BOOK ABOUT THE FLEETING AND WAVE-
TOSSED COURSE OF TIME ...”

At the close of his Ecclesiastical History of the English People, the great
Northumbrian scholar and monk Bede (ca.673-735) appended a sort of
autobio-bibliography. He told of how he was born on the lands of the
double monastery of Wearmouth-Jarrow, and how he was offered as an
oblate there at the age of seven. Educated under Benedict Biscop, the
founder of the house, and under Biscop’s successor, Ceolfrith, he was in
due course ordained deacon and then priest by Bishop John of Hexham.
That ordination was the last ““event’ in his life. From that time forward,
Bede’s life was one of sacred sameness, ruled not by change and chance,
but by the stable rhythms of monastic time.

From then on I have spent all my life in this monastery, applying
myself entirely to the study of the Scriptures; and amid the obser-
vance of the discipline of the Rule and the daily task of singing in
the chloir, it has always been my delight to learn or to teach or to
write.

Bede defines his life’s main achievement as the study of Scripture, and so
it is fitting that his bibliography of his own writings begins with his
biblical exegesis. In its wake come the lives of the saints — Felix, Anasta-
sius and Cuthbert — and then the biographies of the “confessors’ so to
speak, the abbots of Wearmouth-Jarrow. His Ecclesiastical History
follows. Then there comes his liturgical writing: a martyrology and
hymns. After that, poetry on sacred subjects. The list closes with two
books on the secular subjects of grammar and rhetoric: one on ortho-
graphy and the other on schemes and tropes. Just below the poetry, and
just above the grammar texts, Bede lists “[t]wo books, one on the nature

1 cunctumque ex eo tempus uitae in eiusdem monasterii habitatione peragens,
omnem meditandis scripturis operam dedi, atque inter obseruantiam disciplinae regularis,
et cotidianam cantandi in ecclesia curam, semper aut discere aut docere aut scribere dulce
habui. Bede, HE 5.24 (566); trans. Colgrave and Mynors 567.
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of things and the other on chronology (de temporibus): also a longer book

on chronology (item de temporibus librum unum maior)” >

This book is a translation of that “longer book on chronology”,

which Bede also called his “little book about the fleeting and wave-

tossed course of time”.* Medieval readers knew it as De temporibus or

De temporibus liber secundus, to distinguish it from Bede’s earlier,*
briefer treatment of time-reckoning, also entitled De temporibus. Its
conventional medieval and modern title, De temporum ratione (The
Reckoning of Time), is apparently derived from the incipit of the book’s
prologue: De natura rerum et ratione temporum duos quondam stricto
sermone libellos discentibus ut rebar necessarios composui. (‘“‘Some time
ago I wrote two short books in a summary style which were, I judged,
necessary for my students; these concerned the nature of things and the
reckoning of time.””) The “two short books” mentioned by Bede were
De natura rerum (On the Nature of Things), an introduction to
cosmology, and De temporibus (On Times).

The Reckoning of Time is about measuring time and constructing a
Christian calendar, or what later medieval writers called compurus. It

2 Ibid. 571. Besides the specialized studies cited below, this introduction draws on
the major essay collections and monographs about Bede, notably: Bede: His Life, Times and
Writings, ed. A.H. Thompson (Oxford: Clarendon Press, 1935); Famulus Christi. Essays in
Commemoration of the Thirteenth Centenary of the Birth of the Venerable Bede, ed. Gerald
Bonner (London: S.P.C.K., 1976); Saints, Scholars and Heroes, ed. Margot King and
Wesley Stevens (Collegeville, Minn.: Hill Monastic Manuscript Library, 1979), esp.
section entitled “The World of Bede”; Beda Venerabilis: Historian, Monk and Northum-
brian, ed. L. A.J.R. Houwen and A.A. MacDonald (Groningen: Egbert Forsten, 1996);
and the collected edition of the annual lectures delivered at St Paul’s Church, Jarrow, from
1958 onwards, ed. Michael Lapidge, Bede and His World, 2 vols. (Aldershot: Variorum,
1994), hereafter referred to as “Jarrow Lectures’; Peter Hunter Blair, The World of Bede
(London: Secker and Warburg, 1970); G.H. Brown, Bede the Venerable, Twayne’s English
Authors Series 443 (Boston: Twayne, 1987); and Benedicta Ward, The Venerable Bede
(London: Geoffrey Chapman, 1990).

3 noster libellus de uolubili ac fluctivago temporum lapsu: The Reckoning of Time,
ch. 71 (544.91-92).

4 On Timesis commonly dated to 703, and The Reckoning of Time to 725, based on
the final events recorded in the chronicles of these works. Illustrative calculations in On
Times 14 and 22 also indicate an annus praesens of 703; those in The Reckoning of Time
49, 52, 54, and 58 point to 725. However, Bede seems to have begun work on The Reckoning
of Time at least as early as 722: see The Reckoning of Time, ch. 11, n. 121.

5 For a discussion of the history of this term, see Appendix 4, ““A note on the term
computus”.
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is the earliest comprehensive treatment of this subject, for though there
was an abundant calendar literature before Bede’s day, it was both frag-
mented and partisan in character. Most of it was not even in the form of
texts, but rather, of tables — notably Paschal tables, which projected the
dates of future Easters, calculated according to various theological
criteria, and according to different notions of how such dates might be
arranged to form a cyclic pattern. These tables attracted into their orbit
a technical apparatus in the form of operating instructions (called
canones) or formulae (called argumenta). But each of these early
Paschal tables also faced a formidable array of rival tables, based on
different criteria for what constituted a valid Easter date, or different
projections of cyclic recurrence, or both. Hence most explanations of
computus prior to Bede were in the form of polemical letters or prologues
attached to the tables. Some were authentic, many others anonymous or
pseudonymous. Few aimed beyond defending or promoting one set of
principles against those of other systems.

Bede’s book is very different in form and content. Although he is also
the partisan of one form of Paschal table — the Alexandrian 19-year
cycle, as elaborated by Dionysius Exiguus — he sought to establish its
credibility by making it the basis of a comprehensive manual of time-
reckoning. It was a gamble that paid off. So lucid, thorough and well-
organized was Bede’s exposition, so easy was it to teach from and learn
from, that it can be said to have not only guaranteed the ultimate
success of Dionysius’ system, but to have made computus into a science,
with a coherent body of precept and a technical literature of its own.

In making such a statement, we are also making two assumptions
about The Reckoning of Time. The first assumption is that it is a “‘text-
book”; the second is that its content is “science”. Both assumptions
need to be explained and defended. If it is a textbook, it must have been
designed for programmed teaching and learning, as distinct from specu-
lation, meditation, exhortation, etc. Behind the book, then, lies a person
who is teaching, another person who is learning, and something being
taught. None of these three elements can be defined apart from the
others, and all must be seen in the context of the special kind of knowl-
edge that computus was.
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2. COMPUTUS AS PROBLEM-BASED SCIENCE AND
DOCTRINA CHRISTIANA

Computus is not an easy subject to categorize.® It is hard to claim that it is
a science, because it is essentially an application of other sciences, parti-
cularly astronomy and mathematics. It does not seek to establish
universal principles, and it boasts no theory. It has no ancestor in the
ancient canon of the sciences, and no posterity in the modern one.” On
one level, it can be described as nothing more than a complicated mathe-
matical problem: how to find the date of Easter. Solving this problem,
however, involves elaborate co-ordination of lunar and solar data; it
also demands some delicate interpretation of conflicting biblical texts.®
Easter commemorates Christ’s death and Resurrection. According
to the Gospels, this took place during the Jewish feast of Passover. Pass-
over, following the divine injunctions recorded in Exodus, was to be cele-
brated at the first full Moon of ““the first month” of the Hebrew lunar
calendar. Patristic writers interpreted this to mean the first full Moon to
follow the spring equinox. Because the Julian calendar is solar, the
spring equinox has a fixed date each year. When this calendar was first
established in 46 BC, that date was considered to be 25 March, and so it
remained in popular lore for many centuries thereafter. However, the
true length of the tropical solar year is slightly less than 365} days;
365.2422 days, to be precise. This means that inserting an extra day
every four years overcompensates for the shortfall of the three preceding
years. Unless some adjustment is made, the date of the true astronomical
equinox will slowly creep backwards in the calendar. Indeed, at the time

6 For an overview of secondary literature on computus, see the Bibliography at the
end of this volume, section 1 “Bibliographic Note: Literature on computus”.

7 For this reason, computus has been largely neglected by historians of science.
The older school is represented by George Sarton, who admitted that computus treatises
might be “interesting from the point of view of the history of civilization and popular educa-
tion, but they hardly concern the historian of science”, Introduction to the History of
Science (Baltimore: Williams and Wilkins, 1927-1947):2.19, and by Dirk Struik, 4 Concise
History of Mathematics, 3rd ed. (New York: Dover, 1967):84. Though more sympathetic to
the subject, David Lindberg mentions computus only once in his The Beginnings of Western
Science (Chicago: University of Chicago Press, 1992):159. The context, significantly, is the
work of Bede.

8 For the following summary of the computus problem, and the more detailed dis-
cussion below, I am indebted to a large body of technical literature on the history of the
calendar: see Bibliography, section 1 “Bibliographic Note: Literature on computus”.
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of the Council of Nicaea in 325, the astronomical equinox was consid-
ered by experts to fall on 21 March. The Alexandrian Church, whose
Paschal computus became generalized in the Greek East after this
Council, fixed the equinox on this day, though other Churches, especially
in the West, were confused as to whether the equinox occurred on 21
March or 25 March. As we shall see, Bede pays particularly close atten-
tion to dating the equinox, for on it hangs the validity of the Alexandrian
type of Easter formula he is promoting.’

Their assumption that the Jewish Passover was supposed to be cele-
brated on the first full Moon after the spring equinox also committed
Christian computists to correlating the lunar and solar cycles. This
means tracking the phases of the Moon against the background of the
Julian solar calendar commonly used in late-antique and medieval socie-
ties.'” What the computist wants to do is to predict the age of the Moon
on a particular date, namely the next vernal equinox, so that he will
know whether that lunation qualifies as the lunation of Easter or not. If
the Moon is full on or after the equinox, it does; if not, one will have to
wait until the following lunation. But pinning down the lunar month to
the dates of a solar calendar is not easy to do, because the synodic lunar
month or lunation (the period between one new Moon and the next) is
29.5306 days, while the solar calendar is based on the tropical year of
365.2422 days. This means that the solar year does not contain a whole
number of lunar months. Twelve lunar months is roughly 11 days
shorter than the solar year, which means that the Moon on any given
calendar date will be about 11 days older next year on the same date,
than it is this year. Every two or three years, this annual advance of 11
days results in the accumulation of an entire lunar month. “Embolismic”
years, then, will have 13 lunations, but they still do not fit exactly into
solar years, for 13 lunations is 384 days. The solution is to discover a
luni-solar cycle, that is, a whole number of solar years into which a
whole number of lunar months can be inserted, so that the lunar phases
will fall on the same calendar dates after the end of the cyclic period.

9 See section 3 below, and the Commentary on The Reckoning of Time, chs. 6, 16,
22, 30, 35 and 42; also Appendix 3.3, the Letter to Wicthed.

10 This calendar was used throughout the Empire, though the names and some-
times the lengths of the months varied with local tradition. Cf. Alan E. Samuel, Greek and
Roman Chronology. Calendars and Years in Classical Antiquity, Handbuch der Altertums-
wissenschaft I,17 (Munich: Beck, 1972): ch. 6, esp. discussion of hemerologia (concordances
of the Julian calendar with local calendars), 171-178.
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To complicate matters further, the Christian Church from early times
celebrated Easter only on Sunday, to commemorate the historic weekday
of the Resurrection. This adds a third criterion into the calculation. The
Julian solar year of 365 days is 52 weeks and 1 day long. This means that
if 1 January falls on Monday this year, it will fall on Tuesday next year,
and on Wednesday the year following. However, the steady progress of
calendar dates through the weekdays is interrupted by leap years, which
introduce an extra day into the solar year in every fourth year. Hence if
the present year is a leap year, and 1 January falls on Monday, next year
1 January will fall, not on Tuesday, but on Wednesday. The calendar
date/weekday cycle is played out in 28 years, which is the product of the
seven days of the week and the four years of the leap-year cycle. But the
critical full Moon of Easter could fall on any day of the week, and so the
computist had to devise a formula for correlating this calendar date to
its next following Sunday.

Christians do not have the option of calculating the date of Easter
year by year, using direct observation of the astronomical equinox and
full Moon, in the manner in which Muslims determine Ramadan. The
date of Easter must be known well in advance, for on it depend the dates
of some two months of pre-Paschal observances. Hence, the Church
from at least the early third century was in quest of a cycle which would
permit Easter to be determined for many years in the future. But a cycle
had at least two additional advantages: it diminished the possibility of
recurrent conflicts over the correct date, and it meant that clergy every-
where could be assured that they were celebrating Easter in unity with
their co-religionists without being dependent upon annual announce-
ments from some distant authority. Such a system of annual announce-
ments from the Pope in Rome had functioned in late antiquity, but to an
ever increasing extent, deteriorating communications made local respon-
sibility for the calendar a necessity.

Making a cycle of Easters inevitably involves doing some violence to
astronomical realities. The periods of the Moon and of the Sun are,
strictly speaking, incommensurable, so a luni-solar cycle involves artifi-
cially adjusting the lunar period to the solar period over a certain
number of years. 1 Computus, then, is not an observational science, or a
physics of time, but a technique of patterning time into repeating cycles
according to certain conventions. It is closer to engineering than

11 The theory of luni-solar cycles is described below, section 3.
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science, at least in the ancient sense of the term “‘science” — that branch of
philosophy which investigates the natural world. Computus starts with a
problem, not with curiosity or speculation; it ends with a product, not a
hypothesis. The end-products of the Paschal disputes of the patristic
period were the first Easter tables, which projected the dates of Easter
for a discrete number of years into the future.'” Nonetheless, there were
historic forces at play in the evolution of the early medieval computus
which made it more than a problem-solving skill, something which was,
in fact, a vehicle for and stimulus to “‘science”. These forces differentiate
the history of computus from that of other technical subjects like
surveying, and bring it closer to domains like medicine. Both medicine
and computus were essentially applied sciences, but distinguished by the
nobility of their respective subject-matters, and by their pretentions to
encyclopaedic scope and philosophical resonance.

The factors in question centre around the breakup of the ancient
liberal arts encyclopaedia, and the emergence of a new definition of
erudition, doctrina christiana. De doctrina christiana is the title of St
Augustine’s manifesto for a new approach to the role of learning in the
Christian economy, an approach already elaborated by a number of
patristic writers, including Origen, the Cappadocian fathers, and
Jerome. Doctrina christiana sees Christian erudition as a means to an
end: the training of exegetes and preachers — men who could understand
the Word of God and convey its message accurately and persuasively.'?
Augustine began with a radical division of knowledge into two cate-
gories: useful and useless. Christians did not need to know anything that
was not useful to salvation. On the other hand, the Bible was such a
rich, complex and mysterious text that its study demanded formidable
erudition of a philological, historical and scientific nature. Augustine
invited the Christian intellectual to pillage the “useful” knowledge accu-
mulated by the ancients, and rearrange it in forms more pertinent to the
Christian project. For instance, he thought it would be very useful if
someone could compile a kind of dictionary of biblical science and
mathematics, in which every number, creature, and geographical loca-

12 Discussed in greater detail below, section 3.

13 De doctrina christiana 1.1, ed. Joseph Martin, CCSL 32 (1961):6.1-3; see also
Thomas L. Amos, ““Augustine and the Education of the Early Medieval Preacher”, in
Reading and Wisdom: The De doctrina christiana of Augustine in the Middle Ages, ed. E.
English, Notre Dame Conferences in Medieval Studies 6 (Notre Dame: University of
Notre Dame Press, 1995):23-40.
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tion in the Bible would be defined, explained, and arranged for handy
reference.'* In short, doctrina christiana involved dismantling and re-
arranging ancient erudition so that it would solve specific problems of
biblical interpretation or exposition.

Bede inherited a body of Christian scientific and computistical litera-
ture in which this dismantling and rearrangement was already well
advanced. By his day, the manuscript computus anthology had assumed
a characteristic shape which would endure beyond the Middle Ages
itself in the form of the popular almanac.'” The anthology was the
major form of computus literature. At the core of these anthologies were
the two essential tables of the computists’ art: the Julian solar calendar
(a perpetual calendar, often accompanied by tables which translated
calendar dates into weekdays or lunar phases) and the Paschal table,
possibly equipped with canones and argumenta. But computus manu-
scripts also became convenient “filing cabinets” for fragments of
ancient scientific erudition which impinged on the issue of time. Around
the nucleus of computistica gathered a variable halo of other subjects.
Some could be considered background materials: mathematics,
cosmology, astronomy. Others were associated with the calendar by
analogy, like medicine (diagnostics and therapeutics being closely regu-
lated by astronomical time)'® or even prosody, which is the science of
the measurement of speech in time. In short, a number of scattered
leaves of the ancient encyclopaedia had drifted to rest around the
calendar, attracted by association rather than by disciplinary affiliation.
Bede reflects and encourages this trend by including much of this ency-
clopaedic material in The Reckoning of Time: the excursus on medicine
in ch. 35 is a typical example.

Bede also drank from a broad stream of Christian encylopaedism,

14 De doctrina christiana 2.39.58 (72.1-23).

15 Onthe forms and evolution of medieval computus anthologies, see Faith Wallis,
“The Church, the World and the Time”, in Normes et pouvoirs a la fin du moyen age, ed.
Marie-Claude Deprez-Masson, Inedita et rara 7 (Montreal: Ceres, 1990):15-29, and my
1985 University of Toronto doctoral dissertation, “MS Oxford St John’s College 17: A
Medieval Manuscript in its Contexts”. The varieties of computistical anthology will be the
theme of my forthcoming Computus: Manuscripts, Texts and Tables, for the series “Typo-
logie des sources du Moyen Age occidental””. On the computus anthology used by Bede, see
section 5 below.

16 Cf. Faith Wallis, “Medicine in Medieval Computus Manuscripts”, in Manu-
script Sources of Medieval Medicine, ed. Margaret Schleissner (New York: Garland,
1995):105-143.
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beginning with the hexaemeral literature of the patristic period, and
continuing in his own day with the work of Isidore of Seville and the
Irish cosmographers.'” The influence of the Irish is especially important,
because they were the first to suggest that cosmological and computis-
tical lore might join forces in a new type of systematic computus treatise.
One Irish text well known to Bede, entitled De computo dialogus,'® takes
a rather elevated view of computus. It opens by sketching a sort of Chris-
tian quadrivium of canon divinus, historia, numerus, and grammatica.
By numerus, the Dialogus plainly means computus: numerus is the skill
“by which future events and divine celebrations are reckoned up” (facta
futurorum et solemnitates diuinae dinumerantur), and its meaning is illu-
strated by a quotation from Isidore of Seville:

In praise of computus, Isidore says: “The calculation [ratio] of
numbers is not to be scorned, for it reveals the mystery contained
in many passages of Holy Scripture. Not in vain is it said of God
[Wisdom 11.21]: “Thou hast made all things in measure, number
and weight’. The number six, perfect in its factors, proclaims the
perfection of the cosmos by a certain numerical significance.

17 On Bede’s debt to the Irish authors of De mirabilibus sacrae scripturae and
Liber de ordine creaturarum, see D. O Croinin, “The Irish Provenance of Bede’s Compu-
tus”, Peritia 2 (1983):238-242, and Marina Smyth, Understanding the Universe in Seventh-
Century Ireland, Studies in Celtic History 15 (Woodbridge: Boydell, 1996): passim. The De
mirabilibus (AD 655) (Smyth 168, n. 218) is printed in PL 35.2149-2200 (amongst works of
Augustine of Hippo). On the De mirabilibus, see J.F. Kenney, Sources for the Early History
of Ireland: Ecclesiastical. An Introduction and Guide, 2nd ed. (1968) (rpt. Dublin: Four
Courts Press, 1993):275-277; and G. MacGinty, “The Irish Augustine: De mirabilibus
sacrae scripturae”, in Irland und die Christenheit, ed. P. Ni Chathain and M. Richter (Stutt-
gart, 1985):70-83. MacGinty edited this text in his unpublished 1971 doctoral dissertation
at the National University of Ireland: I have not been able to consult this work. The critical
edition of the Liber de ordine creaturarum is that by Manuel C. Diaz y Diaz, Liber de ordine
creaturarum. Un anonimo irlandés del siglo VII (Santiago de Compostela: Universidad de
Santiago, 1972).

18 PL 90.647-652. This treatise and its companion in the PL, De divisionibus tem-
porum, form part of a larger work, composed in Ireland in the 7th century. The prologue and
capitula were edited by Jones, BOT 393-395, and by Alfred Cordoliani, “Une encyclopédie
carolingienne de comput: les Sententiae in laude computi”, Bibliothéque de I'Ecole des
Chartes 104 (1943):237-242. Dr Daibhi O Croinin of University College, Galway, is prepar-
ing an edition of this work which in its reconstructed form will be entitled De ratione tem-
porum uel de computo annali. The treatise appears in the “Sirmond”” manuscript of Bede’s
computus anthology, Oxford, Bodleian Library, Bodley 309, fols. 62v—64v (see section 5
below).
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Likewise the forty days wherein Moses, Elijah and our Lord
himself fasted cannot be understood without a knowledge of
number. There are other numbers in Holy Scripture whose sym-
bolism [figuras] can only be unravelled by those knowledgeable
in this science. Using the science of numbers, we have an ability
to stand fast [consistere] to some degree, when through this
science we discuss the course of the months or learn the span of
the revolving year. Indeed through number we are taught so that
we do not fall into confusion. Take number away, and everything
lapses into ruin. Remove computus from the world, and blind ig-
norance will envelop everything, nor can men who are ignorant
of how to calculate be distinguished from other animals.”"”

But numerus or ratio numerorum are terms charged with metaphysical
import. Ratio numerorum was established at the beginning of the world
when God made evening and morning into the first day, and created the
Sun and Moon to mark the seasons, days and years.

PUPIL: Tell me when this reckoning [ratio (numerorum)] was first
invented. TEACHER: At the time when the creatures were made,
that is, in the beginning of the world. For that was when number
first began, as we read in Genesis, ‘And the evening and the
morning were the first day’ ... It also speaks of number when it
says ‘the first day, the second day, the third day ...” Again, God

19 Isidorus in computi laude dixit: Ratio numerorum contemnenda non est. In
multis locis sacrarum Scripturarum, quantum mysterium habet, elucet. Non enim frustra in
laudibus Dei dictum est: Omnia in mensura et numero et pondere fecisti. Senarius namque
numerus, qui partibus suis perfectus est, perfectionem mundi quadam numeri sui significa-
tione declarat. Similiter et quadraginta dies, quibus Moses et Elias et ipse Dominus jejuna-
verunt, sine numerorum cognitione non intelliguntur. Sic et alii in Scripturis sacris numeri
existunt, quorum figuras non nisi noti hujus artis scientiae solvere possunt. Datum etiam
nobis est, ex aliqua parte sub numerorum consistere disciplina, quando mensium curricula
disputamus, quando anni spatium redeuntis per numerum agnoscimus. Per numerum siqui-
dem ne confundamur, instruimur. Tolle numerum a rebus omnibus, et omnia pereunt. Adime
saeculo computum, et omnia caeca ignorantia complectitur. Nec differi possunt a caeteris an-
imalibus, qui calculi nesciunt rationem. De computo dialogus 647; my translation. The quo-
tation is from Etym. 3.4. Isidore’s immediate source for both the phrasing and sense of this
passage is Cassiodorus, Institutiones 2.4.7; ed. R.A.B. Mynors (Oxford: Clarendon Press,
1937):141.1-7. The final phrase may ultimately derive from Augustine, De libero arbitrio
2.16.42, ed. W.M. Green, CCSL 29 (1970):265.25-26: Formas habent creaturae, quia
numeros habent, adime illis haec, nihil erunt. (“Created things have forms because they
have numbers; take this away from them, and they are nothing.”)
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spoke of number when He said of the Sun and Moon, ‘And let
them be as signs for seasons and days and years’. Who can under-
stand days and seasons and years, save by number??°

Number is God’s privileged instrument of order in his cosmos. As the
Teacher says, “All things are fashioned from the first nature of things,
and are seen to be shaped by the ratio of numbers. For this was the prin-
cipal exemplar in the Creator’s mind.”*! Numerus is an “art”, and in its
widest sense is coterminous with nothing less than philosophia,? but it
specifically pertains to that branch of philosophy called physica, which
in turn is divided into the quadrivium of arithmetic, geometry, music
and astronomy.*

I think it exceedingly likely that this Irish text was a direct inspiration
for Bede’s project in The Reckoning of Time. Besides sketching out an
order and system for computus, it endowed the lore of the calendar with
two additional qualities: an encyclopaedic dimension, and a theological
resonance. These qualities were certainly implicit in the pre-Bedan
computus tradition, but that a text contained in a manuscript undoubt-

20 D[ISCIPULUS]. Dic ergo quando primum inventa est ista ratio?
M[AGISTER]. Ex illo tempore ex quo factae sunt creaturae, hoc est ab origine saeculi.
Tunc enim primum numerus initiavit: sicut in Genesi legitur: ‘Et factum est vespere et mane
dies unus’. .. De numero autem dixit, quando dixit, dies unus, sic secundus, sic tertius . ..
Iterum de numero dixit Deus, quando dixit de sole et luna: ‘Et sint in signa et tempora et dies
et annos’. Quis enim potest intelligere dies et tempora et annos, nisi per numerum?. De
computo dialogus 649A. For echoes in Bede’s works, see In Gen. 1.1.17 (18.510-527). In
Hom. 1.6, Bede refers to God as “maker of time” (temporum conditor) (38.36), and in
Hom. 2.4 as “author and controller of time” (auctor et ordinator temporum) (226.51-52).

21 Omnia quaecumque a prima rerum natura constructa sunt, numerorum videntur
ratione formata. Hoc enim fuit principale exemplar in animo Conditoris. . .: ibid. 649 A. Cf.
Hom. 1.6., where Bede states that Christ deliberately chose to be born at a time of universal
peace. This peace is demonstrated by the census itself, a symbol of the order that number
and computation could impose on the world: “For what could be a greater indication of
peace in this life than for the entire world to be enrolled by one man and to be included in a
single coinage?”, trans. Martin and Hurst 52 (Quod enim maius in hac uita potuit esse pacis
indicium quam ab uno homine orbem describi uniuersum atque unius census numismate con-
cludi?: 37.12-15).

22 D[ISCIPULUS]. Haec igitur ars, hoc est numerus, quod nomen generale habet?
M[AGISTER]. Philosophia scilicet, quia omnis sapientia, philosophia nominatur.
(“PUPIL: This art, that is, number — what is its general name? TEACHER: Philosophy, to
be sure, because all wisdom is called philosophy.””) De computo dialogus 649B.

23 Ibid. 649D.
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edly consulted by Bede sets these elements forth in an explicit way, argues
for a more direct dependence.

Yet even in a systematic treatise such as The Reckoning of Time, Bede
does not attempt, as later writers would, to define computus as a “disci-
pline” or “art”. Taking our cue once again from De computo dialogus,
we would perhaps understand his approach better if we defined computus
as one of the “four divisions of Scripture”, or “four things necessary in
the Church of God”.?* Bede seems to treat computus more as a “func-
tion” than as a “subject’; what it is, and what it is permitted to do or
explain, are defined by its variable associations with its subject-matter,
time. Hence The Reckoning of Time can extend its elastic boundaries to
include astronomy and cosmology, but also moral theology and biblical
exegesis, as applied to time. By the same token, Augustine’s concept of
doctrina christiana permitted Scriptural commentary to incorporate
computus as a strategy for interpreting a passage about time, without
any sense of embarrassment at having transgressed some genre
boundary, or having illegitimately used one kind of authority or knowl-
edge to explain something else completely different.> A common
object, namely time, permits different modes of discussion to operate
simultaneously and without conflict.

Computus, then, hovers somewhere between technique and a kind of
science-in-progress, tentatively combing the flotsam and jetsam of
ancient erudition in search of some as yet undefined identity. What can
we make of such indeterminacy? The tendency to abandon scientific
theory in favour of technique, and the fragmentation and rearrangement
of ancient science into new encyclopaedic formats, have in the past been
seen as signs of the cultural poverty of early medieval Europe.”®
However, newer scholarship, especially the work of Brigitte Englisch, is

24 Augustinus dixit de quatuor divisionibus scripturae: Quatuor necessaria sunt in
Ecclesia Dei. . . (“Augustine says concerning the four divisions of Scripture: four things are
necessary in the Church of God . ..”) ibid. 647.

25 Augustine, De doctrina christiana 2.29.46 (64.28-65.45). For examples of
Bede’s use of computus themes in his exegetical works, see C.W. Jones, “Some Introductory
Remarks on Bede’s Commentary on Genesis”, Sacris Erudiri 19 (1969-1970):115-198. Par-
allels between The Reckoning of Time and In Gen., Hom., and other exegetical works are
signalled in the notes to the translation.

26 See in particular William H. Stahl, Roman Science: Origins, Development, and
Influence to the Later Middle Ages (Madison: University of Wisconsin Press, 1962), and his
introduction and commentaries to his translations of Macrobius’ Commentary on the
Dream of Scipio (New York: Columbia University Press, 1962) and Martianus Capella, in
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questioning this consensus. What was once scorned as ““decline”” may, in
fact, be “liberation”. Englisch points out that ancient science was strictly
circumscribed in its range of inquiry and in its applications, because the
classical conception of the mathematical sciences — the quadrivium of
the artes liberales — was essentially speculative. Studying mathematics
was a mental and spiritual propaedeutic to the abstract reasoning
required of philosophy, a way of familiarizing oneself with the non-mate-
rial world of ideas. Consequently, the ancients had a low opinion of
“experimentation” in any sense of the word; scientific questions were
resolved, ideally, by metaphysical reflection.’’ By dismantling the
liberal arts and valorizing such instrumental applied sciences as
computus, Englisch argues, the early Middle Ages fundamentally reor-
iented Western science towards the resolution of problems. This in turn
changed the definition of science itself. She sees Bede’s way of combining
elements from the traditional artes liberales with the technical,
problem-oriented literature of the Christian calendar as essentially scien-
tific in that it is structured, empirical and rational. Bede’s task necessi-
tated such a synthesis. He was obliged not only to harmonize scientific
data with theological implications, but to transform the calendar into a
reproducible system, logically consistent and hence capable of resolving
doubts and refuting criticism.?® But in so doing, Bede also invited the
artes liberales back in on fresh terms, as partners in the making of
answers to problems.

This hypothesis is very suggestive, and sheds fresh light on the genesis
of scholastic science. Far from being merely a recovery of ancient
learning, scholastic science innovated from its very beginnings by
making room within its institutional and conceptual framework for

Martianus Capella and the Seven Liberal Arts, 2 vols. (New York: Columbia University
Press, 1971-77).

27 Brigitte Englisch, Die Artes liberales im frithen Mittelalter (5.-9. Jh.): Das
Quadrivium und der Komputus als Indikatoren fiir Kontinuitdit und Erneuerung der exacten
Wissenschaften zwischen Antike und Mittelalter, Sudhoffs Archiv, Beiheft 33 (Stuttgart:
Franz Steiner, 1994): section 2.1, esp. p. 23.

28 Brigitte Englisch, “Realititsorientierte Wissenschaft oder praxisferne Tradi-
tionswissen? Inhalte und Probleme mittelalterlicher Wissenschaftsvorstellungen am Beis-
piel von De temporum ratione des Beda Venerabilis”, in Dilettanen und Wissenschaft. Zur
Geschichte und Aktualitiit eines wechselvollen Verhdiltnisses, ed. Elisabeth Strauss, Philoso-
phie und Représentation/Philosophy and Representation 4 (Amsterdam: Rodopi,
1996):19-21.
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applied sciences, of which medicine was the most significant. Medicine
and the sciences proved highly susceptible to the influence of another
problem-based discipline, law. Law, natural science and medicine redis-
covered the ancient rhetorical exercise of quaestio, and transformed it
into an instrument of dialectical analysis and even speculative research.
The “experimental” strain within high medieval science indicates how
deeply rooted the problem-solving dimension of scientific thought had
become. Though detailed exploration of this theme exceeds the
mandate of this brief introduction, it suggests that the particular
problem-centred approach of computus had a long-term importance in
the history of Western culture, as part of a fundamental reorientation of
science between antiquity and the rise of the universities.

But at least at this phase of its history, it is more appropriate to define
computus as doctrina christiana. Bede would have appreciated this desig-
nation, for not only was he well acquainted with Augustine’s De doctrina
christiana,” but he was brought up in an educational regime based on
its principles. Not only did this new paedagogy dispense with the
ancient mathematical sciences of the quadrivium and ancient natural
history as such, but it also taught the young in a manner which was very
different from that of the ancient school. In Bede’s world there were no
professional teachers who systematically imparted a formalized syllabus
of subjects to groups of people assembled only for the purpose of
learning. There were, in fact, no schools, that is, no institutions created
for and exclusively dedicated to teaching. Instead, the monastery
trained monks, and the episcopal familia clergy, by initiating them into
the functions, duties and mores of their calling. These were not absorbed
through “lessons” on ““subjects”, with set texts expounded by a master,
but rather through the socializing force of the vita communis, through
the self-instruction of /ectio, and through unstructured and informal
confabulatio mutua.* Its goal was perfection in the practice of a religious

29 On Bede’s use of De doctrina christiana, see Roger Ray, “Bede, the Exegete, as
Historian”, in Famulus Christi, 125-140.

30 See especially C.W. Jones, “Bede as Early Medieval Historian”, Mediaevalia et
Humanistica 4 (1946):26-36 — a sketch for his later monograph, Saints’ Lives and Chroni-
cles (Ithaca: Cornell University Press, 1947) —, his introduction to BOD 1.vi, and his final
word on the subject, “‘Bede’s Place in Medieval Schools”, in Famulus Christi, 261285, esp.
p. 263. In the latter essay, he draws heavily on recent scholarship on early medieval educa-
tion, esp. Pierre Riché’s Education et culture dans I’Occident barbare, 6e-8e sié¢cles (Paris:
Ed. du Seuil, 1962), and Henri-Irénée Marrou, Histoire de I'éducation dans I’ Antiquité, 3rd
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vocation, its method was imitation, and its medium was the relationship
between seniores and iuniores. Monastic education had content, but no
curriculum. Moral ascesis, scripture study, musical drill, grammar and
computus were not disciplines learned separately and according to a
staged syllabus, but rather organically connected reference points
within an integrated conversatio.”'

Thiswascertainly thetype ofteachingtowhich Bedeseemstohavebeen
accustomed. He himself names only three men as his teachers: Abbots
Benedict Biscop and Ceolfrith, and the monk Trumberht. Bede does not
say what Benedict Biscop and Ceolfrith taught him: apparently, they
taught him virtually everything, including computus.>* Trumberht, who
trained under Chad at Lastingham, instructed Bede in the Scriptures,>*
but given the dominance of Scripture in monastic erudition, this is

ed. (Paris: Ed. du Seuil, 1964). These methods of monastic education are analysed by Detlef
Illmer, Formen der Erziehung und Wissenvermittlung im friihen Mittelalter, Minchner Bei-
triage zur Medidvistik und Renaissance-Forschung 7 (Munich: Arbeo-Gesellschaft, 1971):
ch. 2 fleshes out the broader assertions of Marrou and Riché with detailed documentary
evidence. See also Laetitia Boehm, ““Die wissenschaftstheoretische Ort der Historia im friih-
eren Mittelalter: die Geschichte auf dem Wege zur ‘Geschichtswissenschaft™’, in Speculum
historiale: Geschichte im Spiegel von Geschichtsschreibung und Geschichtesdeutung. Fest-
schrift fiir Johannes Sporl (Freiburg and Munich, 1965):666, 681; Jan Davidse, ““On Bede as
Christian Historian”, in Beda Venerabilis: Historian, Monk and Northumbrian, 8-9.

31 C.W.Jones, “Bede’s Place”, 263,267, and his introductionto BOD, 1:vi. See also
BOT 135-136, where he argues that Bede’s students may only have been expected to master a
few chapters of The Reckoning of Time each year. Jones further suggests that Bede wrote for
averyrestricted and local audience, and that he saw computus as auxiliary or propaedeutic to
biblical exegesis. However, in “Bede’s Place’ he claims that Bede and his colleagues had to
abandon this monastic approach for “classrooms” and ““‘structured texts”. He ascribes this
change to the rising numbers of students, but does not furnish evidence, or pursue the impli-
cations for computus. On the non-programmed and imitative nature of monastic training,
see Jean Leclercq, “Les études dans les monasteres du Xe au Xlle siécles”, in Los monjes y
los estudios, TV Semana de estudios monasticos, Poblet, 1961 (Poblet: Abadia de Poblet,
1961):105-117, and “Pédagogie et formation spirituelle”, in La scuola nell’occidente latino
dell’alto medioevo, Settimane di studio 4 (Spoleto: Centro italiano di studi sull’alto medioe-
vo, 1956):255-290. The argument advanced by Jones in Saints’ Lives and Chronicles that
Bede might have been choirmaster at Jarrow, with attendant responsibilities for teaching
and the library, has not met with acceptance: see Brown, Bede the Venerable, 19.

32 In the Letter to Plegwin 14, Bede reveals that he was studying computus as a
boy. Dorothy Whitelock argues that his teacher was Ceolfrith: “Bede’s Teachers and
Friends”, Famulus Christi, 24; cf. Ward, The Venerable Bede 7, and Stevens “Bede’s Scien-
tific Achievement”, Jarrow Lecture 1985, 659.

33 HE4.3(342).
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equivalent to a general education. Bede clearly states that he himself
taught, but he does not tell us that he taught a specific subject. Monastic
teaching seems to have no predetermined schedule or sequence; it has
no courses, no one ever “graduates”, and its rhythm is set by the monk’s
own reading, more particularly, the text of Scripture he might be
studying or commenting upon at the time. The description of Bede’s last
days provided by his fellow monk, Cuthbert, fills in the details of this
picture:** between his Psalms and prayers, the ailing Bede gave lessons,
taught and dictated, but Cuthbert does not specify what he taught, or
what the lessons were. The heterogeneous character of his two final
projects — a translation of St John’s Gospel into the vernacular, and the
preparation of an anthology of excerpts from Isidore of Seville’s survey
of cosmology, De natura rerum — ought perhaps to suggest that these
final lessons were not necessarily programmed elements of a formalized
curriculum, but generic monastic instruction.

This distinctively monastic praxis of vocational education calls into
question any easy definition of The Reckoning of Time as a “textbook”,
for there seem to be no courses or classrooms in which it could be used.
C.W. Jones goes so far as to reject this label entirely. The Reckoning of
Time, he argues, was really an elaborate defence of Bede’s own ortho-
doxy. The background is this. Shortly after the appearance of On Times
in 703, Bede heard that the chronology of the World Ages which he had
proposed in that work had been the subject of discussion at the dinner-
table of Bishop Wilfred and his entourage. Someone accused Bede of
heresy, for by dating the Incarnation to annus mundi 3952, instead of
the conventional date found in Eusebius’ chronicle of AM 5199, Bede
had (it was claimed) displaced the Incarnation from the Sixth Age of the
World. Did not the Apostle Peter declare that for God, a thousand
years were as a day?* If the six World-Ages correspond to the six days
of Creation, they should each endure at least a thousand years. Bede
defended himself in his Letter to Plegwin (AD 708) both by demon-
strating that the World-Ages were not, as the vulgar thought, each one
thousand years in length, and by justifying the revised Old Testament
chronology of Jerome’s Vulgate translation, the hebraica veritas.>®

34 Epistola de obitu Bedae, in Colgrave and Mynors’ ed. of HE, 582.

35 II Peter 3.8.

36 For a translation of the Letter to Plegwin, see Appendix 3.1 of the present
volume.
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Jones speculates that malicious rumours continued to circulate nonethe-
less, and that Bede felt obliged to expand On Times to clarify and
defend his views. Proof is that he summarized the Letter to Plegwin in
the preface of The Reckoning of Time. The Reckoning of Time is therefore
not a textbook, but an extended piéce justificative for the world-chronicle
in chapter 66, where Bede reiterates and fleshes out the controversial
chronology.”’

Bede certainly smarted under this insult, but to suggest that he
brooded over it for twenty years, only to defend himself by restating his
original position at greater length, seems somewhat contrived. After all,
there is no contemporary evidence that the charge of heresy was taken
seriously by anyone save Bede himself, or that it persisted after the publi-
cation of the Letter to Plegwin. Chiliasm is a theme in The Reckoning of
Time, but only one amongst many, and confined to the final chapters of
the work, which are essentially a reprise of the Letter to Plegwin. Ironi-
cally, given that he thought them so central to the mission of the book,
Jones did not even include these chapters in his first edition of De
temporum ratione. Finally, Jones’ own observation that Bede’s texts
furnished the materials for a true formal classroom education in the
Carolingian period®® seems to undermine the assertion that they could
not possibly have been so used by Bede himself. In fact, the form and
content of The Reckoning of Time reveal that programmed instruction
was exactly what Bede had in mind.

In the preface to The Reckoning of Time, Bede states that he not only
“gave” his earlier works on computus to his fellow monks, but also that
he “began to expound” these books to them.?* This suggests that he
expected these works to be used not only for private study, but also as
the basis for some kind of instruction. At several points in 7he Reckoning
of Time, Bede actually lets us glimpse him at work, teaching computus.
Surprisingly, the scene does not look much like confabulatio mutua; on
the contrary, it resembles, of all things, the schoolrooms of classical
Rome or scholastic Paris. To begin with, The Reckoning of Time is a
lectio on a text, only in this case the “text” is two tables: the solar
calendar and the Paschal table. Like the ancient grammaticus with his
Vergil or the scholastic magister with his Aristotle, Bede teaches by

37 “Some Introductory Remarks”, 194-195; “Bede’s Place”, 268.
38 “Bede’s Place”, 263-264.
39 ... cumfratribus quibusdam dare atque exponere coepissem . . . (263.3-4).
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commenting, line by line. Within that framework, he proceeds in logical
order, starting with a technical prologue: finger calculation and the
names of the units of time. He tackles the solar calendar first, as it is the
frame of reference within which all computistical calculations take
place. He conceives the Julian calendar as a hierarchy of units of time:
the day (chs. 5-7), the week (chs. 8-10), the month (chs. 11-29), and the
solar year itself (chs. 30-43). Then he turns to the Paschal table of Diony-
sius Exiguus, which is a cycle of 19 years (chs. 44-46). Bede explains each
of its eight columns in turn: the annus Domini (ch. 47), indictions (chs.
48-49), lunar epacts (chs. 50-52), solar epacts or concurrents (chs. 53—
55), the lunar cycle (chs. 56-58), the Easter terminus (chs. 59-60),
Easter Sunday (ch. 61), and the age of the Moon on Easter Sunday (ch.
62). But the 19-year cycles of Dionysius can be joined together to form
an even larger unit of time, the Great Paschal Cycle of 532 years (ch.
65). Straddling the Great Cycles are the World-Ages chronicled in ch.
66; beyond them lie the unmeasured tracts of future time, and the very
end of time itself (chs. 67-71). In short, the book is based on two overlap-
ping patterns: the ascending hierarchy of the units of time, and the
graphic forms of the calendar and Paschal table. The former derives its
purpose and meaning from its integration with the latter, for the business
of computus is to make such tables, and make them right. But the tables
also transcend the merely technical and utilitarian by being visualized
as a grand scheme of time, stretching from the briefest atom of duration
to the eternity of the age to come. This in itself would not be sufficient to
prove that Bede intended The Reckoning of Time to be a textbook, or
actually taught computus according to such a plan. But it does suggest
that he was beginning to conceive of computus as more than just a
problem; it was an “‘art”.

But there is further evidence that Bede actually taught computus in a
programmed manner. To begin with, he frequently complains that it is
much easier to teach computus face to face than to commit it to
writing,*® which suggests that his book was an effort to transcribe what
he did in the classroom. Moreover, when he explains a formula in 7he

40 E.g. The Reckoning of Time, ch. 4: “These things can be both learned and
taught more easily through speech than by the pen of a writer’’; ch. 16: “Much can be said
about this, but to better effect by someone speaking than by a writer”; ch. 55: “But many
aspects of this discipline, just as of the other arts, are better conveyed by the utterance of a
living voice than by the labour of an inscribing pen.”
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Reckoning of Time, Bede works in a characteristically paedagogical
manner. He starts with a simple worked example, proceeds to a more
complicated one, and finally inverts the process, i.e. begins with the
answer and works backward to the formula, in order to corroborate its
validity.*! He wants not only to drill the student in the formula, but also
to teach him why it works. Moreover, Bede explicitly “streams” his read-
ership according to the degree of their background preparation. For
example, he provides a number of methods for finding the zodiac sign in
which the Moon is located, depending on whether the pupil has or has
not learned the names and sequence of the signs, and does or does not
know how to perform sophisticated arithmetical operations (chs. 16—
19).*> At one point, he begs the more advanced students to explain the
zodiac signs to the less well-prepared (ch. 16).*> Bede constructs an
ingenious experiment with hanging lamps in a darkened church to prove
that a heavenly body which appears to an earthly observer to be higher
up in the sky than another heavenly body may in fact be closer to Earth
(ch. 26). Apostrophes to the reader are frequent, and at times we can
catch echoes of classroom dialogues, and Bede’s own somewhat salty
schoolmaster’s language.** Finally, Bede likes to illustrate his points
with familiar examples which summon up the experience of life in
Anglo-Saxon England, a world lit and warmed by fire: torches advancing
in the night are like stars in the distant heavens (ch. 7); an open-air fire-pit
demonstrates the theory of climatic zones (ch. 34).

A case can be made, then, that Bede did indeed teach computus in a
formal, programmed manner, and possibly to purposefully constituted
groups of clergy. If he did, others probably did as well; this might
explain in part why The Reckoning of Time was considered so useful,
for all the disadvantages of text over direct pupil-teacher interaction.
To be sure, teaching in this way does not mean that Bede regarded intel-
lectual training, let alone computus, as other than doctrina christiana in
the Augustinian sense: vocational formation for the exegete, preacher,

41 For a good example of this method, see ch. 17.

42 Bede did not, however, entirely approve of computistical tables as a crutch for
the lazy or ignorant: see Commentary on chs. 19 and 23.

43 For other illustrations of Bede’s classroom manner, see the Commentary on
Reckoning of Time, chs. 16 and 46.

44 See Commentary on ch. 46.
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and man of prayer.*> He did not teach in the manner of the Carolingian
masters, who turned computus into a platform for reconstructing the
classical quadrivium:*® significantly, when he adapted Book 5 of Isidore
of Seville’s Etymologies for his own On Times, he stripped out the refer-
ences to classical writers and substituted Scriptural quotations.*’ Like
the Irish scholars of his age, Bede saw computus as a ““division of Scrip-
ture”, that is, as a conjunct to exegesis. It was part of an undifferentiated
body of Christian erudition that could be shaped as needed into exegesis,
homily, or hagiography. But that, apparently, did not impede him from
composing a work which handled computus as if it were a “subject”, to
be taught integrally and systematically, according to ratio.

3. A BRIEF HISTORY OF THE CHRISTIAN CALENDAR
BEFORE BEDE

The Reckoning of Time confronts an array of technical and theological
issues which can only be understood in the context of the “Easter ques-
tion” which vexed the Church for the first seven centuries of its existence.
This Easter question is in fact two questions: first, what criteria deter-
mine a suitable date for Easter? and secondly, how can such a date be
calculated in advance? The first question is essentially theological. The
second is mathematical and astronomical.

Three interconnected issues surrounded the criteria for a valid Easter
date:

45 On the clerical and vocational ethos of Bede’s scholarship, see H. Mayr-
Harting, “The Venerable Bede, the Rule of St Benedict, and Social Class” (Jarrow
Lecture, 1976):421; and H.-J. Diesner, “Das christliche Bildungsprogramm des Beda Ve-
nerabilis (672/3-735)”, Theologische Literatur-Zeitung 106 (1981):865-872. On the pastor-
al role of monks in early Anglo-Saxon England, see T.R. Eckenrode, “The Venerable Bede
and the Pastoral Affirmation of the Christian Message in Anglo-Saxon England”, Down-
side Review 99 (1981):258-278; and T.L. Amos, “Monks and Pastoral Care in the Early
Middle Ages”, in Religion, Culture and Society in the Early Middle Ages: Studies in Honor
of Richard E. Sullivan, ed. T.F.X. Noble and J.J. Contreni, Studies in Medieval Culture 23
(Kalamazoo: Medieval Institute Publications, 1987):165-180.

46 See section 6 below. The most striking example of this process is the so-called
“Encyclopaedia of 809", a computus anthology with considerable cosmological expansions
drawn from ancient sources: see Arno Borst, “Alkuin und die Enzyklopadie von 8097, in
Science in Western and Eastern Civilization in Carolingian Times, ed. P.L. Butzer and D.
Lorhmann (Basel: Birkhduser Verlag, 1993):53-78.

47 “Bede’s Place”, 267-268 and 281 n. 44. This “purging” procedure is paralleled
in Bede’s grammatical works, notably De schematibus et tropis.
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1. The annual celebration of Easter is supposed to coincide with
the Jewish Passover, the time of the historic Passion and Resur-
rection of Christ. But if Christians, at least from the second
century on, chose to celebrate Easter only on a Sunday, even
though Passover (14 Nisan in the Jewish lunar calendar) can fall
on any of the seven days of the week, what is the range of lunar
dates —i.e. dates in Nisan — on which it is permissible to celebrate
Easter?

2. Nisan is “the first month”,*® and falls in “spring”. But spring,
unlike Nisan, is a solar season. When does ““spring’ begin, and
when must Nisan begin if it is to be ““the first month’’?

3. Given the above, within what range of dates in the Julian ca-
lendar can Easter fall?

Easter involves, then, three interlocking, but distinct criteria. Sunday is a
day of the week, which is an arbitrary count of seven days, unconnected
to any seasonal or astronomical phenomenon. Nisan is a lunar month;
it begins with the first thin crescent of the first lunation of spring. But
spring is a phenomenon produced by the Sun’s annual journey of 365}
days around the zodiac. To keep Nisan in the spring, the Jews had to
adopt a luni-solar calendar, which adjusted the lunations to the solar
year. Potentially, such a calendar could match up dates in a solar
calendar, like the Julian calendar, with phases of the Moon.

Primitive Jewish Christians, and many early Christian communities
especially in Syria and Asia Minor, chose to coincide their celebration
of Easter with the Jewish Passover. These were the “Quartodecimans”,
or those who celebrated on the fourteenth day of Nisan, with the Jews,
regardless of weekday. Other Churches, especially in Egypt and the
West, insisted that Easter be celebrated on the historic weekday of the
Resurrection, Sunday. Both groups had strong feelings about the theolo-
gical symbolism of their choice. For the Quartodecimans, Christ was
the true Paschal Lamb, slain to liberate God’s people from the bondage
of sin. For the Sunday group, Easter was the anniversary of the Resurrec-
tion, not of the Passion, the “first day” of the new age.*’ Eventually

48 Exodus 12.2.

49 There are two convenient anthologies of patristic texts on the significances ac-
corded to Easter, and the controversies these entailed. These are Rainero Cantalamessa,
Easter in the Early Church: An Anthology of Jewish and Early Christian Texts, ed. and
trans. James M. Quigley and Joseph T. Leinhard (Collegeville, Minn.: Liturgical Press,
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Quartodecimanism was officially rejected as a “Judaizing” heresy. But
that did not solve the Easter question: if anything, it complicated it.

Rejecting Quartodecimanism raised two fresh difficulties. Was it
never permissible to celebrate on 14 Nisan, even if it fell on a Sunday?
At least from the beginning of the third century, the Roman Church was
clear that it was not. If Easter commemorated the Resurrection, it could
not be celebrated until 16 Nisan; this is the third day, counting inclu-
sively, after the Passover, for the Resurrection took place on the third
day after the Passion. But other Christian communities were not so
certain. Many were unwilling to abandon the link with Passover; the
very name of the Christian Easter, Pascha, attests to this. For them, 14
Nisan was still acceptable. Others held that since the historic Passion
took place on 15 Nisan, at least according to the Synoptic Gospels, this
should be the earliest date.

The second difficulty concerned the determination of Nisan itself.
Should Christians follow Jewish rules? The issue was, to be sure, highly
political, as Christians increasingly resisted any hint of dependence on
the Jews. But that resistance was expressed in “‘scientific”” terms. The
Jews, it was claimed, were not observing the equinox in determining
Nisan. Since the equinox determined the beginning of the year in which
Nisan was supposed to be the first month, the Jewish computus was in
error. Christians ought therefore to develop their own computus, based
on the equinox. The earliest known Easter table based on this principle
was published by Dionysius, bishop of Alexandria, between 257 and
265.>°

Western Christians, however, took a different approach to “spring”.
Hippolytus of Rome devised a Paschal table in 222, which operated on
the assumption that the earliest date of 14 Nisan was 18 March, the day

1993), and August Strobel, Texte zur Geschichte des friihchristlichen Osterkalendars
(Minster in Westfalen: Achendorffsche Verlagsbuchhandlung, 1983). For discussion, see
Strobel, Ursprung und Geschichte des friihchristlichen Osterkalendars, Texte und Untersu-
chungen 121 (Berlin: Akademie Verlag, 1977), and Odon Casel, La Féte de Pdques dans
l'église des Peres, Lex orandi 37 (Paris: Cerf, 1963). The “Easter controversy” is also sum-
marized concisely by Jones, BOT 6-77, though a number of his conclusions have been
revised by newer evidence.

50 V. Grumel, “Le probléme de la date paschale aux Ille et I'Ve siecle”, Revue des
études byzantines 18 (1960):161-178; Marcel Richard, “Le comput pascal par octaétéris”,
Muséon 87 (1974):311. Dionysius’ cycle and criteria are mentioned in Eusebius, HE 7.20.
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the Sun entered the constellation of Aries in the old Julian calendar, and
hence the astronomical beginning of spring. The earliest possible date
for the beginning of Nisan was therefore 5 March. Evidently this defini-
tion of “spring” roused controversy, for shortly afterwards, an elaborate
effort was launched to justify it on theological, rather than merely astro-
nomical, grounds. This was the aim of a revised version of the Hippo-
Iytan table which appeared in 243, falsely ascribed to Cyprian of
Carthage.’! The criteria it invoked were intriguing, and as we shall see,
found an echo in The Reckoning of Time, ch. 6. The world, said
“Cyprian”, must have been created at the spring equinox, which in the
old Roman calendar was fixed at 25 March (ch. 4). The Moon was
created on the fourth day, i.e. 28 March, at dusk, and it must have been
created “perfect”, i.e. full (ch. 5). Thus 29 March would have been 14
Nisan, the first full Moon of spring.5 2 At the time of Creation, however,
there was no 1 Nisan, because the Moon was created full; hence, in
Jones’ phrase “the first month of the lunar year was virtually inaugurated
on [the evening of] March 16, 3 and the first 1 Nisan would have been 17
March. The first real 1 Nisan occurred in the following year, anno mundi
2. Since the Moons fall eleven days earlier with respect to the solar
calendar with each passing year, the first historic 1 Nisan began on 5
March, or more precisely, on the evening of 4 March (ch. 6). But this
Roman solution to the question of “spring” and the calendar limits for
Easter was not allowed to go unchallenged. It may have been in response
to the Romans, as much as to the “Judaizers”, that Dionysius of Alexan-
dria sent out his new 8-year Easter table, accompanied by a clear state-
ment, in the form of a Paschal letter, that it was not licit to celebrate
Easter before the equinox, the astronomical marker for spring.>*
Contrary to later legend, the Council of Nicaea in 325 laid down no

51 Ed. Wilhelm Hartel, CSEL 3.1 (1871):248-271; trans. George Ogg, The Pseudo-
Cyprianic De pascha computus (London: S.P.C.K., 1955).

52 Bede points out in The Reckoning of Time, ch. 5, that the Christian computisti-
cal day begins at sunset, and thus the full Moon of the evening of 28 March “belongs” to 29
March. If the Paschal 14th Moon appeared on Sunday evening, it “‘belonged’” to Monday,
and one would have to wait until the following Sunday to celebrate Easter. Hence the com-
putist of Bede’s Alexandrian persuasion looked for the 14th Moon, but celebrated on the
15th day.

53 Jones, BOT 12.

54 On Paschal letters, see “‘Paschal Letters”, in 4 Dictionary of Christian Antiqui-
ties, ed. Sir William Smith and Samuel Cheetham (London: John Mullary, 1908):1462—
1464.



XXXViil THE RECKONING OF TIME

criteria for Easter save one: that it could not be celebrated on 14 Nisan,
“with the Jews”, even if that day fell on a Sunday.”® The Alexandrian
Church interpreted this to mean that if 14 Nisan fell on a Sunday,
Easter should be postponed to the following Sunday — in other words,
the lunar limits were effectively 15-21. This meant that Easter could still
be the antitype of Passover without ever being celebrated on Passover.”®
The Romans held firm to their lunar limits of 16-22, though they found
them increasingly difficult to defend, and in practice allowed celebration
on the 15th.”’

According to Eusebius, however, the Emperor Constantine inter-
preted the decrees of Nicaea as forbidding the celebration of Easter
“twice in the same year”.>® The Apostolic Constitutions declares that the
only way to avoid this is by observing the equinox — the computistical
year being defined as the period from one spring equinox until the
following one.”” But this brought no resolution to the Easter question,
for there was considerable confusion as to what the equinox was supposed
to be the limit of. For the Romans, who thought in terms of their solar
calendar, the equinox was the early limit of Easter itself. The Alexan-
drians, on the other hand, thought in terms of the Jewish lunar calendar.

55 Those who hesitated to adopt the “traditional” equinox-based Nisan were held
to keep Easter “with the Jews” because they followed contemporary Jewish practice in de-
termining the date of Nisan. These “Judaizers” are not to be confused with true Quartodeci-
mans, for they celebrated Easter on Sunday only: Grumel, “Le probléme”, 168, 172. On the
decrees of Nicaea concerning the criteria for Easter, see Eusebius, De vita Constantini 3.18—
19, ed. I.A. Heikel, Eusebius Werke 1 (Leipzig: Hinrichs’sche Buchhandlung, 1902):85-87;
cf. Cassiodorus, Historia tripartita 9.38, ed. W. Jacob and R. Hanslik, CSEL 71 (1952):557—
564. For discussion, see Paul Grosjean, “La date de Paques et le Concile de Nicée”, Acadé-
mie royale de Belgique, Bulletin de la classe des sciences, 5th ser., 48 (1962):55-66, and
Kenneth Harrison, The Framework of Anglo-Saxon History to A.D. 900 (Cambridge: Cam-
bridge University Press, 1975):30.

56 This is the line of argumentation followed in the first major Alexandrian com-
putus tract, the Prologue of Theophilus (ed. Krusch, Studien I 223-224), of which more
below; cf. Jones, BOT 19.

57 Paul Grosjean argues that the objective of Nicaea was to replace the Jewish
Nisan with a Christian one, and that Rome’s peculiarities were of little interest to the
Fathers. He disagrees with Grumel (“Le probleme”, 169) that Rome fell into line after
Nicaea, precisely on the grounds that Nicaea enunciated no specific criteria: “La date de
Paques et le Concile de Nicée”.

58 Eusebius, De vita Constantini 3.18 (85.26-27); cf. Jones, BOT 20; Grumel, “Le
probléme”, 169.

59 Apostolic Constitutions 17.
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For them, the equinox was the early limit of 14 Nisan, not of Easter. They
were already familiar with an Easter table devised by Bishop Anatolius
of Laodicea (AD. 258) which incorporated this principle.

Another source of contention was the fact that there was no agree-
ment about the date of the equinox. By the time of Nicaea, the Alexan-
drian Church had fixed the equinox at the date established by Ptolemy’s
astronomical tables, namely 21 March. Most Romans, however,
thought that the equinox fell on 25 March, the day Julius Caesar had
marked in their calendar, but which, as we have seen, was now obsolete.

The result was that for the next hundred years or so, Rome and Alex-
andria played a curious shadow-boxing game over the date of Easter. In
principle, their systems diverged greatly. Alexandria dated the equinox
to 21 March, which was the terminus a quo for the Paschal full Moon, or
14 Nisan. The lunar limits for Easter Sunday were 15-21, and therefore
the calendar limits were 22 March-25 April. The latter date was one full
lunar month after the former, plus seven days to accommodate the
following Sunday, for if 15 Nisan fell on 21 March, that whole lunation
had to be disregarded, and only the following lunation would count as
the first one of spring. The Romans, on the other hand, held that 25
March was the equinox, and that it was the terminus a quo for Easter
itself. Their lunar limits were 16-22, but their upper calendar limit was
21 April. This was insufficient to accommodate the necessary second
lunation, but Rome clung stubbornly to this date, for the popes wished
to avoid any coincidence of Holy Week with the boisterous celebrations
of the feast of Rome’s foundation on 21 April.** Sometime in the middle
of the fourth century, Rome quietly abandoned the 25 March equinox
and moved its lower calendar limit accordingly,®’ but it refused to
compromise on the upper calendar limit.

These fundamental differences ought to have produced very diver-
gent dates for Easter, but in fact, the records of actual Easter dates in
fourth- and fifth-century Rome and Alexandria show that the Romans
almost always celebrated on the Alexandrian dates.®> Alexandria,

60 Jones, BOT 28; cf. Prosper, Epitoma chronicorum 479, ed. Th. Mommsen,
MGH AA 11 (1895).

61 Cf. André van de Vyver, “L’évolution du comput alexandrin et romain du Ille
au Ve siccle”, Revue d’histoire ecclésiastique 52 (1952):5-25.

62 These records are (a) an Alexandrian list of Easters from 328 to 373 (surviving
only in a Syriac version, ed. William Cureton, The Festal Letters of Athanasius (London:
Society for the Publication of Oriental Texts, 1848); for Angelo Mai’s Latin translation,
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however, was not content with de facto victory. Its aim was to promote
universal acceptance of its Easter system. This seems to have been the
motivation behind the Easter table created by Bishop Theophilus of
Alexandria shortly before his death in 395, and dedicated with much effu-
sive praise to the Emperor Theodosius. Theophilus was essentially
lobbying the emperor to endorse Alexandrian reckoning, and bring
Rome into conformity.®> The explanatory material or quaestiones
attached to the table® lay out the Alexandrian criteria very completely.
The Bible dictates that Passover must be in the “month of first fruits”,
which means spring, which means after the equinox. Therefore the 14th
day of Nisan must never fall before 21 March. Should 14 Nisan coincide
with a Sunday, Easter must be postponed until the following week.
Finally, Easter must sometimes be celebrated in the “second month”, by
which Theophilus means the second solar calendar month after the
equinox (i.e. after 22 April) rather than the second lunar month — in
short, he is targetting the Roman calendar limits here.

Though Theodosius never made the Alexandrian criteria law, the
letter and table of Theophilus signal a new phase in the Paschal contro-
versy, because its strategy marks a change in the rules of the contest.
Henceforward, the winner would be the party best capable of designing
and promoting an authoritative and reliable Easter table. The validity
of the criteria would be as much proved by the table, as the table by the
criteria. We must, therefore, now turn to the question of tables and
cycles for the calculation of Easter.

Christians, like Jews, must begin their search for a prospective

see PG 36.1351 sqq.) and (b) the Roman Chronograph of 354. The latter contains two lists of
Easter dates: one covering AD 312-342 records the actual dates of Easter, the second from
343 to 354 is a list of calculated dates, according to the Roman system. The Chronograph is
edited by Theodore Mommsen, MGH AA 9:13-148. For discussion, see Henri Stern, Le
Calendrier de 345. Etude sur son texte et ses illustrations, Institut francais d’archéologie de
Beyrouth, Bibliothéque archéologique et historique 60 (Paris: Imprimerie nationale, 1953),
and Michele Renee Salzman, On Roman Time. The Codex-Calendar of 345 and the Rhythms
of Urban Life in Late Antiquity, The Transformation of the Classical Heritage 17 (Berkeley:
University of California Press, 1990):39-41. Cf. Jones, BOT 25-26.

63 Jones, BOT 29-30.

64 Ed. Krusch, Studien I, 220-226; there are lacunae in Krusch’s text, which may
be supplied from older editions, e.g. those of Denis Petau, De doctrina temporum (Paris:
Sebastien Cramoisy, 1727), for the Greek, and Gilles Bouchier, De doctrina temporum
(Antwerp: ex officina Plantiniana Balthasaris Moreti, 1633), for the Latin.
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Paschal table by establishing a luni-solar cycle, that is, a system for
adjusting the lunation to the solar year. Unlike Jews, however, they use
a solar calendar. That means that they need a system which will assign
to each lunation a date in the solar calendar.®> But matching up indivi-
dual days within each successive lunation to dates in the solar calendar
presents numerous problems. The Julian calendar (or its Eastern
cognates) is a list of named solar days, but neither the lunation nor the
solar year cover a whole number of such days. Both therefore must be
artificially normalized, because calendars cannot handle units of time
smaller than the day. The lunation is slightly more than 291 days, and so
the fiction was adopted that lunations were alternately 29 and 30 days
long: medieval computists called these “hollow” and “full” lunar
months. The solar year is a quarter-day longer than the solar calendar
year; this excess is cumulated into an additional day, added once every
four years. In antiquity and the Middle Ages, the leap-year day was
inserted on 24 February (the 6th kalends of March). In leap years, this
day “happened” twice: hence the term for leap year was annus bissextus
—a year with two 6th kalends of March.

A second fundamental problem in constructing a luni-solar cycle is
that the solar year does not contain a whole number of lunations. A
true lunar month averages 29.5306 days — and it is important to stress
that this is an average, which can be affected from one month to
another by the gravitational pull of Earth and Sun. Moreover, when
any lunar months “begins’” — i.e. when the Moon first appears as a thin
crescent at dusk after conjunction — depends on time of year and
latitude. The solar year now measures 365.2422 days. If one divides

65 For useful summaries and discussions of the astronomical basis of cycles, see
Kristian Peter Moesgaard, “Basic Units in Chronology and Chronometry”, in The Gregor-
ian Reform of the Calendar. Proceedings of the Vatican Conference to Commemorate its
400th Anniversary, 1582—-1982, ed. G.V. Coyne, M.A. Hoskin and O. Pedersen (Vatican
City: Pontificia Academia Scientiarun; Specola Vaticana, 1983):3-13; Vénance Grumel, La
Chronologie, Traité des études byzantines 1 (Paris: Presses universitaires de France, 1968),
esp. ch. 3 for the history of the 19-year cycle, and ch. 9 for the solar 28-year cycle and the
532-year Paschal cycle; Kenneth Harrison, “Luni-solar Cycles: Their Accuracy and Some
Types of Usage”, in Saints, Scholars and Heroes, 2:65-78; O. Schissel and Maria Ellend,
“Berechnung des Sonnen-, Mond- und Schaltjahrszirkels in der griechisch-christlichen
Chronologie”, Byzantinische Zeitschrift 22 (1943):150-157; van Wijk, Preface, section 1;
Jones, BOT 11; idem, ““A Legend of St Pachomius”, Speculum 18 (1943):204-205; Krusch,
Studien IT (1938):14-15; A.N. Zélinsky, “Le calendrier chrétien avant la réforme grégori-
enne”, Studi medievali ser. 3, 23 (1982):549.
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365.2422 by 29.5306 the result is 12.3683, which is the number of luna-
tions in a solar year. Over about three years, that decimal excess of
.3683 will amount to slightly more than one whole lunation. This
means that in every third year (more or less), an extra lunar month will
be inserted, and the solar year will contain 13 whole lunations. This
inserted lunar month can be explained in a different way. Because the
Julian year is 365 days long, and 12 lunar months of 291 days total 354
days, the Moon is about 11 days older at the end of the Julian year
than it is at the beginning. Thus the age of the Moon on any given
calendar date will rise by 11 each year. But this running total cannot
go over 30, the maximum length of a calculated lunar month. When it
does, the computist subtracts 30 from the running total, and thereby
intercalates an additional lunar month.

The aim of a luni-solar cycle is to find a whole number of solar
years which can accommodate a whole number of lunations, so that
dates within any lunation (e.g. ““the fifteenth day of the Moon”) can be
plotted against a solar calendar, with its 365 successive dates, and so
that the numbering of lunations can begin again at the close of the
cycle.

Strictly speaking, such a cycle is impossible, since the decimal frac-
tion excess of lunar months (.3683) is an irrational number. That means
that it cannot be translated into a common fraction, and therefore no
number of lunations can ever be fitted evenly into any number of whole
solar years. Approximations, however, are possible. The decimal excess
can be expressed fairly closely by the following common fractions:

% (.3750)

£(.3636)

1—79 (.3684)

g—}l (.3690)
The options, then, are to intercalate 3 lunar months over 8 years, or 4
lunar months over 11 years, or 7 over 19, or 31 over 84. These are the

bases of the 8-year cycle, or octaéteris, the various 84-year cycles, and
the 19-year cycle.®® It should be stressed that in every case, the lunar

66 Jones, BOT 11. The 19-year cycle is sometimes regarded as a fusion of the cycles
of 8 and 11 years, the error of the first being cancelled out by the opposing error of the
second.



INTRODUCTION xliii

month is the calculated lunar month, and the solar year is the regularized
solar year described above. What the ancient computists were aiming for,
then, was a mathematical system to correlate two artificially regularized
astronomical cycles, so as to do the minimum amount of violence to the
natural phenomena, while still generating a cycle. All the cycles
mentioned above were used in antiquity, though the 19-year cycle
evidently is the most accurate.

The interpolated lunar months were known as embolisms, and a year
containing 13 lunar months was embolismic. But in any given embolismic
year, where (in relation to the solar calendar) ought one to insert the extra
lunation? This was an important issue, because embolismic lunations
were always counted as 30 days long, so they disrupted the regular alter-
nation of “full” (30-day) and “‘hollow”’ (29-day) lunar months, requiring
the addition of an extra day to the lunar count. The alternation of full
and hollow months was supposed to march in step with the months of
the solar calendar. Every lunation “belonged” to a solar month, the
month in which it ended: January’s lunation was full, February’s
hollow, etc. Therefore the ideal solution would be to make the embolism
“invisible” by inserting it in a calendar month whose proper lunation
ended on its first or second day. A whole embolismic month could then
be inserted, which would end on the first or second day of the next
month. This would allow this second month still to absorb its “own”
lunation, and for the pattern to continue undisturbed. But as we shall
see, even if it is “invisibly’ inserted, an embolism can nonetheless throw
off the calculation of 14 Nisan by a day.

Finally, the 19-year cycle ends with one more calculated lunar day
than necessary. At some point within the cycle, then, the lunar count has
to “jump” a day to get in phase with reality. This is what medieval
computists called the saltus lunae, or “leap of the Moon”. The 84-year
cycles also incorporated saltus lunae, though they required more than
one. Like the embolism, the positioning of the saltus was critical, for it
would change the calculated age of the Moon by a day.

Any of these cycles might produce defensible dates for the Easter full
Moon, but only some of them could actually produce a true cycle of
Easters, namely, those which can also accommodate a repeating cycle
of Sundays. To do so, a cycle would have to be divisible by 28 — the
number of years in the weekday cycle described above. Only two cycles
offered this possibility: the 112-year cycle of Hippolytus (which was a
double cycle of 8 years, repeated four times) and the 84-year cycle. This
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was a major argument in their favour, but in the end, it could not
compensate for these cycles’ lunar inaccuracies.

The 8-year cycle or octaéteris and its 112-year variant form need not
detain us here, as they were obsolete well before Bede’s day. However,
the literature created by Hippolytus and ps.-Cyprian to defend this
cycle did have a long-term effect on Bede’s conception of the relationship
of history to computus. This is discussed below, in the Commentary to ch.
6. More significant was the 84-year cycle which emerged in the fourth
century. This was a cycle designed with Rome in mind. Its lunar limits
for Easter were 16-22, and its lunar calculations were based on the age
of the Moon (in computist’s jargon, the epact) on 1 January, the Roman
New Year. This was such a distinctive feature of 84-year cycles that
early chronicles written in Ireland, where the 84-year cycle long held
sway, identified years by the weekday and lunar phase of 1 January,
even after the Irish had switched to the Paschal reckoning of Dionysius
Exiguus.®’

The early history of the 84-year cycle is very obscure,®® but it
behoves us to try to summarize it, because the Celtic computus which
Bede confronted in The Reckoning of Time was a special variation on
the 84-year system. For our purposes here, it suffices to note that by
the beginning of the fourth century, an 84-year table called the
“Roman Supputatio” was circulating in the West. This table prescribed
the Roman lunar limits of 16-22, and the 21 March equinox. Moreover,
it inserted a saltus lunae every 12 years. The difference between 84 solar
and 84 lunar years is 924 days (11 x84), or 30 intercalated lunar
months, plus 24 days. If this remainder is treated as an extra embolismic
month, the cycle will end 6 days behind the astronomical reality. To deal
with this, the calculated Moon will have to “jump back” six days in
order to get in phase with reality. There were two ways of doing this:
one could insert a one-day “‘jump” (saltus) every 14 years, or one could

67 Kenneth Harrison, “Epacts in Irish Chronicles”, Studia Celtica 12-13 (1977—
8):17-32; “Episodes in the History of Easter Cycles in Ireland”, in Ireland in Early Medieval
Europe. Studies in Memory of Kathleen Hughes, ed. Dorothy Whitelock, Rosamond
McKitterick and David Dumville (Cambridge: Cambridge University Press, 1982):314—
315.

68 The foundational account is Krusch, Studien I, which Jones follows on most
points. Important revisions are offered by Eduard Schwartz, Christliche undjiidische Oster-
tafeln, Abhandlungen der koniglichen Gesellschaft der Wissenschaften zu Gottingen, phil.-
hist. K1. n.f. 8,6 (Berlin: Weidmannsche Buchhandlung, 1905):66 sq.: see n. 69.
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insert a saltus every 12 years, and omit it in the last year of the cycle.
The Romans used the 12th-year saltus system; the Celts, as we shall
see, used the 14th-year system.®® Finally, the Supputatio acknowledged
that the curtailed Roman calendar limits made it impossible at some
times to find a fully “orthodox” Easter date. When this happened, the
two nearest dates were listed, and the reader advised to consult the
pope for a decision.”®

Meanwhile, between the time of Bishop Dionysius and the Council

69 The major revision to be made to Krusch’s account of the history of the 84-year
cycle concerns this issue of the sa/tus. The Easter dates recorded in the Chronograph of 354
differ from those of the Supputatio on a number of occasions. The Supputatio uses a 21
March equinox, and lunar limits 16-22. Krusch concluded that the Chronograph must
have based its dates on a lost Roman table, which he called the “older Roman Supputatio”.
He argued that this “older Supputatio” differed from the “newer” one by fixing the equinox
on 25 March, and using lunar limits of 14-20. The older Supputatio was a continuation of an
84-year table devised by one Augustalis, and described in the “Carthaginian Computus of
455”. Augustalis’ table supposedly began in 213, and ran for 100 years, so the older Suppu-
tatio would have taken over in 312, in time to be used by the Chronograph. According to
Krusch, the Carthaginian text describes Augustalis’ table as an 84-year cycle, where the
saltus lunae comes every fourteen years, while the “newer Roman Supputatio” (as pre-
served in MS Milan Ambrosiana H 150 inf.) has the saltus in the twelfth year. A table for
an 84-year cycle with 14th-year sa/tus survives in a 9th-century codex, Munich CLM 14456.
In this Munich manuscript, the lunar limits are 14-20, and the earliest possible date for
Easter is 25 March. Therefore, Krusch concluded that the Munich manuscript contained a
copy of the laterculus or table of Augustalis, which in turn was the basis of the “older
Roman supputatio”, which was the table used by the Chronograph of 354 (Studien I, 5-23).
This theory has been attacked by Eduard Schwartz, on a number of grounds. First, the
Chronograph of 354 is not a prescriptive table, but a record of actual Easters, and whenever
it departs from the Milan table, it does so in agreement with the Alexandrian Easters. In
short, the Chronograph is evidence of Rome’s compromises with Alexandria, not a relic of
an earlier type of 84-year cycle. Secondly, the lunar limits of 14-20 in Krusch’s “older
Roman Supputatio” fly in the face of Roman tradition, which ever since Hippolytus had
staunchly defended 16-22. Finally, Schwartz demonstrated that the Carthaginian computus
was describing a system with a 12-year, not a 14-year saltus. Schwartz concluded that there
never was an “‘older Roman Supputatio”, and that the laterculus of Augustalis was never in
use in Rome. What Krusch thought was a primitive Roman 84-year cycle was, in fact, the
eccentric version of this cycle used by the Celtic churches of the British Isles: see Schwartz 66
sq. For a summary of these arguments, see D.J. O’Connell, “Easter Cycles in the Early Irish
Church”, Journal of the Royal Society of Antiquaries of Ireland 66 (1936):67-106. Unfortu-
nately, Jones at the time of BOT was unacquainted with the work of O’Connell; this is also
the case with other scholars of the immediate post-war era, such as Richard and Cordoliani.
The major point to retain here, is that no Roman 84-year cycle ever used a 14th-year saltus;
only the Celtic 84-year cycle did.

70 Jones, BOT 27.
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of Nicaea, the Alexandrian Church had switched from the octaéteris to
the 19-year cycle, devised in the fifth century BC by Meton of Athens,
and long used by professional astronomers.”' As this cycle eventually
won out over its rivals, it is important to understand how it is
constructed.

Within 19 solar years, one can accommodate 228 lunar months of 294
days (or 6,726 days), plus 7 intercalated lunar months of 30 days (or 210
days), plus 42 additional lunar days for the leap years. The total number
of lunar days is 6,9402, or 1 day more than 19 Julian years (6,9393 days).
For this reason one lunar day — the saltus lunae — is omitted at the end of
the 19th year.

The 19 years are arranged in patterns of common (C) and embolismic
(E), as follows:

ogdoas or first 8 years: CCECCECE
hendecas or remaining 11 years: CCECCECCECE

Asexplained above, embolismic months are ideally positioned in a such a
way that they are absorbed within a calendar month, while not inter-
rupting the rhythm of full and hollow lunar months. In the 19-year
cycle, the embolismic months are inserted as follows:

year 3: 2 December
year 6: 2 September
year 8: 6 March
year 11: 4 December
year 14: 2 November
year 17: 2 August
year 19: 5 March

Note that in years 8 and 19, the embolism occurs in March, at a time
when it will affect the Paschal reckoning.”?

The 19-year cycle could be used to calculate the first full Moon after
the spring equinox (in Alexandria, 21 March) in the Julian calendar. All

71 For a summary history of the Alexandrian computus, see W.E. van Wijk, Le
Nombre d’or. Etude de chronologie technique suivi du texte de la Massa compoti d’Alexandre
de Villedieu (La Haye: Martinus Nijhoff, 1936): Preface, sections 2-3. On the date of this
transition, see Richard, “Le comput pascal”, 314; on the ascription of the cycle to Meton,
and the disputed dating of his life, see van de Vyver, “L’évolution”, 5-6.

72 Cf. The Reckoning of Time, ch. 43. Year 11 also presents problems, albeit for a
different reason: see Commentary on The Reckoning of Time, ch. 20.
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one would have to do is memorize these 19 dates, and one would have the
Easter full Moons forever.”

The table of Anatolius, bishop of Laodicea, composed in 258, is the
first recorded Paschal table based on the Metonic cycle to be used in the
Greek East. We know of this table only through Eusebius’ Historia eccle-
siastica” and the criteria governing its construction are not clear,”> but
Anatolius insisted that the equinox’® was the terminus a quo for the
Easter full Moon, and he provided rules and reasons for this choice,
which were apparently used at Nicaea.”’ The success of Anatolius’ table
was reinforced by the fact that the expertise was available at Alexandria
to construct new 19-year tables when the old ones expired; indeed, Atha-
nasius of Alexandria did so very shortly after the Council of Nicaea,”®
as did others, up to the time of Theophilus.

The Easter table of Theophilus contained an interesting feature: a
column containing the numbers 1-7, standing for the weekdays from

73 To assist the memorizing of these 19 dates, a famous 19-verse poem was com-
posed which gave the date of the full Moon and the ferial regular (a number which, when
added to the concurrent — a number representing the weekday of 24 March — will give the
day of the week on which 14 Nisan falls): Nonae aprilis norunt quinos. . ., etc. This poem was
probably written in the late 5th century: see Jones, “Legend of St Pachomius”. For ed., see
P. de Winterfeld, “Rhythmi computistici”, MGH Poetae 4.1 (1899):670-671.

74 7.32.14, or in Rufinus’ Latin translation, 8.28. Michael Whitby and Mary
Whitby, trans. of Chronicon Paschale 284-628 AD, Translated Texts for Historians 7 (Li-
verpool: Liverpool University Press, 1989) s.a. 285 (n. 2) say that Anatolius’ table was prob-
ably 95 years long, and its notional beginning was AD 258, the year under which it is
recorded in the Chronicon.

75 Reconstructions of the table have not been notably convincing, largely because
of confusions between Anatolius and the Liber Anatolii, an Irish computistical “forgery’:
see below, n. 117; cf. van de Vyver, “L’évolution”, 11.

76 Debate continues on which day Anatolius thought the equinox was. Van de
Vyver (“L’évolution”, 9) argues that it was 20 March, because Anatolius identifies 22
March as the day when the Sun is in the fourth degree of Aries. Schwartz, however, thinks
that Anatolius did not identify the equinox with the entry of the Sun into Aries (15-16). It is
also unclear when Anatolius inserted his saltus. One feature of Anatolius’ cycle which is
clear is that it began with the year in which a new Moon fell on 26 Phamenoth, or 22
March; this ever after became the locus of the epacts in Alexandrian tables: cf. Reckoning
of Time, ch. 50.

77 Anatolius’ arguments are preserved in a fragment of a treatise by his contem-
porary Peter of Alexandria included in the computistical preface to the Chronicon Paschale.
For echoes of Anatolius in Eusebius’ account of Nicaea in Historia ecclesiastica and De vita
Constantini, see Jones, BOT 22, n. 3.

78 For a reconstruction, see Schwartz 24-25.
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Sunday to Saturday, and representing the weekday of 24 March in the
year in question. Using this column, one could count forwards or back-
wards to locate the weekday of the Easter full Moon recorded in the
table; the following Sunday would be Easter.”® This clarified the princi-
ples on which the table was constructed, and suggested the manner in
which it might be transformed into a fully cyclical Easter table, where
all the lunar and solar criteria would recur — namely, by repeating the
19-year cycle 28 times. This did not actually take place until the time
of Bede, but Theophilus’ table did establish the 19-year Alexandrian
table on a permanent footing, from which it never substantially
deviated thereafter. It was now poised to begin its conquest of the Chris-
tian world.

That conquest, however, was very slow, especially in the West, where
the Roman 84-year table was well entrenched. Alexandrian 19-year
tables were hard to adapt to Western usage, because they were based on
the Egyptian calendar, which began in September, and which inserted
its leap-year day in August. Moreover, the Egyptian months did not coin-
cide with the Roman ones.*® To have a bridgehead in the West, the 19-
year table needed to be modified for users of the Julian calendar. This
was accomplished by the table ascribed (falsely) to Bishop Cyril of Alex-
andria, nephew and successor of Theophilus. It covered 95 years (AD
437-531) or five 19-year cycles,®' and was certainly a feat of computis-
tical skill. For the first time, the Alexandrian Easter system was success-
fully laid over the framework of the Julian calendar, with its year
beginning on 1 January, its leap-year day inserted on 24 February, and
its specific grid of months.

The ps.-Cyrillan table comprised eight columns: the number of the
year as reckoned from the beginning of the reign of Diocletian,®? the

79 For further details, see my Commentary on The Reckoning of Time, ch. 53.

80 Cf. The Reckoning of Time, ch. 11.

81 An early version of this 95-year table survives in MS Paris, Bibliothéque natio-
nale lat. 10319 (s. VIII), a Spanish codex whose contents point towards a North African
exemplar: van de Vyver, “L’évolution”, 21-25.

82 The choice of the “‘era of Diocletian” was totally fortuitous. To establish the
equinox on 21 March, a computistical reform took place in Alexandria in the early 4th
century. The revised cycle began in 303, and picked up on the previous cycle, which began
in 284. The latter date was the first year of Diocletian’s reign, and regnal years were com-
monly used for dating in Egypt; the new cycle simply incorporated this as its era: see Chron-
icon Paschale s.a. 285,n. 2.
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indiction,®® the lunar epact for 22 March,* the concurrent or weekday of
24 March,®® the year of the “lunar cycle”, i.e. a 19-year cycle beginning in
the year when the Moon is one day old on 1 January,®® the Julian date of
14 Nisan, the Julian date of Easter, and finally, the age of the Moon on
Easter Sunday. When Dionysius Exiguus adapted and continued the
ps.-Cyrillan table, his only change was to alter the first column to
conform to his own annus Domini chronology.

The arrival of the Alexandrian 19-year cycle in the West made the
deficiencies of the 84-year table with respect to lunar reckoning very
evident. An 84-year cycle is essentially four successive 19-year cycles,
with an octaéteris tacked on the end, but since 84 is divisible by seven,
the dates of the new Moons will recur on the same days of the week, and
hence Easters will fall on the same dates when the cycle repeats.
However, the cycle is not accurate in its prediction of the lunations:
after 84 years there is an error of two days, which is compounded if the
cycle is repeated.?” The 19-year cycle too was not perfect, and unfortu-
nately was not cyclic for Easter itself, but only for the Easter full Moon;
however, it was by far the closest match to the astronomical realities. In
the face of the challenge posed by the Alexandrian table, proponents of
the 84-year cycle started tinkering with their tables to fix the lunar
anomaly, either by adjusting the epact or age of the Moon on 1 January,
or by shifting the beginning of the cycle to a different year. The year
selected to inaugurate the cycle was typically one of theological and
computistical significance, such as the one corresponding to the year of
the Exodus, or the year of Christ’s Passion.®® The result was a multipli-

83 See The Reckoning of Time, ch. 48.

84 Ibid. ch. 50.

85 Ibid. ch. 53.

86 Ibid. ch. 56.

87 Kenneth Harrison, “Episodes”, 308.

88 E.g. the fragmentary marble “Zeitz table” of 447 (ed. Mommsen, Chronica
minora 1.503-510) starts in AD 29, the traditional year of the Passion, and corrects the age
of the Moon in line with Alexandrian reckoning (O’Connell 74-75; Krusch, “Die Einfiih-
rung der griechischen Paschalritus im Abendland”, Neues Archiv 9 (1884):106; Studien I,
116 sq.). The Carthaginian computus of 455 (Krusch, Studien I,279-297) describes two “‘re-
formed” 84-year cycles, one beginning in AD 29 and another which began in AD 439, a year
corresponding to 2100 BC, the traditional date of the Exodus and first Passover. In both
cases, the effect was to cancel out the accumulated error in lunar reckoning of the 84-year
cycle.
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city of different versions of the 84-year cycle, and even greater confusion
amongst Western computists.

Rome showed no interest in formally endorsing any of these cycles, or
even in consistently supporting any principle save the 21 April limit. In
practice, it followed Alexandria, except when the Alexandrian date of
Easter fell after 21 April. In 444 and again in 455, however, this is
exactly what happened, and the occurrence of such a crisis twice in little
more than a decade forced Rome to acknowledge the need for a definitive
solution. In both cases, Pope Leo yielded to Alexandria, not on principle,
but as a concession for the sake of unity. But the Papacy seemed at last
convinced of the necessity for a decision on the Paschal question, a deci-
sion which seemed inevitably to lean towards accepting the Alexandrian
system. In 444, Bishop Paschasinus of Lilybaecum had responded to
Pope Leo’s query for advice on the differences between the Alexandrian
and Roman reckoning by endorsing the former, apparently in the form
of the ps.-Cyrillan table.* To prove that the Alexandrian Easter was the
right one, Paschasinus resorted to an anecdote about a baptistry with a
miraculous font which filled automatically at the Easter Vigil — but only
the Vigil reckoned according to the Alexandrian system. Such legends
speak volumes about the difficulty of persuading people, either through
authority or through reason, that any particular reckoning was infallible:
Bede sometimes felt constrained to invoke them.”°

As the 455 crisis approached, Pope Leo cast about for help once
again, first to Paschasinus, whose reply has not survived, and then to
the Emperor Marcian.”! Marcian referred the matter to Proterius,
bishop of Alexandria, who wrote a firm, almost condescending response
to Leo, defending the Alexandrian reckoning, including its calendar
limits.”* This time Alexandria would not bow to Rome’s claims to super-
iority. Leo gave in again, though only, as he said, to preserve peace.

To avoid such embarassments in the future, Leo’s archdeacon
Hilarius commissioned Victorius of Aquitaine to investigate the reasons
for the discrepancies between the Roman and Alexandrian systems, and
suggest a way to resolve them. Victorius is a somewhat shadowy figure,

89 Paschasinus’ letter is edited by Krusch, Studien I, 245-250; cf. Jones, BOT 55—
56.

90 Cf. The Reckoning of Time, ch. 43.

91 Leo’s letters are edited by Krusch, Studien I, 257-264.

92 The Latin translation of Proterius’ letter is edited by Krusch, Studien I, 269—
278.
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a “calculator of infinitesimals” (scripulorum calculator) according to
Gennadius,”® and author of a calculus or set of multiplication tables
with an appendix on fractions.” The extent of his training in computis-
tics is unclear, but Hilarius evidently felt confident in assigning him the
job. In 457, Victorius issued his new tables.”® These abandoned the 84-
year cycle in favour of the 19-year cycle, which Victorius knew in the
form of Theophilus’, and perhaps ps.-Cyril’s, table. Victorius also set
aside without comment the sacrosanct Roman calendar limits. His table
dated years according to the annus Passionis, assumed to coincide with
annus mundi 5229, according to the reckoning of Eusebius, as translated
by Jerome, or AD 28. This chronology was reinforced by a list of
consuls down to 457. In one sense, and one sense only, his effort was actu-
ally an improvement over ps.-Cyril’s cycle: Victorius projected his cycles
for 532 years, and he knew that his table would repeat after this period —
although he did not know why. Victorius saw his 532-year cycle as
4 x 133 years, not 19 x 28, as Bede correctly did.”®

On every other ground, however, Victorius’ table was riddled with
problems. First, he placed his sa/tus in the 6th year of his (and the Alex-
andrian) cycle, which meant that his cycle was out of phase with the Alex-
andrian one for years 7-19.°7 Secondly, he placed the earliest beginning
of Nisan at 5 March, and 14 Nisan as early as 18 March, whereas the

93 Deviris illustribus 88, ed. W. Herdin (Leipzig: Teubner, 1879):108.9-25; cf. The
Reckoning of Time, ch. 66, s.a. 4427. See Krusch, Studien I1, 4-15; Jones, BOT 60-68; M.
Walsh & D. O Croinin, Cummian’s Letter ‘De controversia paschali’and the ‘De ratione con-
putandi’, Studies and Texts 86 (Toronto: Pontifical Institute of Mediaeval Studies, 1988):42.

94 Ed.G. Friedlein, “Der Calculus des Victorius”, Zeitschrift fiir Mathematik und
Physik 7 (1871):42-79.

95 These tables, and the correspondence with Hilarius, are edited by Krusch,
Studien II,16-52.

96 Bartholomew MacCarthy, Annals of Ulster (Dublin: His Majesty’s Stationery
Office, 1901):4.1xxxv; cf. Jones, BOT 64.

97 Why Victorius did this may seem baffling, since his letter to Hilarius acknowl-
edges that the insertion of the saltus at the end of nineteen years is preferable (quod est
verius): Krusch, Studien II, 19.8. The reason was the epoch Victorius chose for his table.
Victorius held that his Paschal cycle should follow nature by beginning with Creation. His
epoch, though, was the annus Passionis, which he set at annus mundi 5229, following Euse-
bius’ chronology. 5229 divided by 19 leaves 4 as a remainder, so annus Passionis 1 is year 4 of
Victorius’ cycle. In order to insert the sa/tus in year 19 of his cycle, Victorius had to place it at
annus Passionis 16, and every 19th year following. But annus Passionis 16 was year 6 of the
Alexandrian cycle: cf. Jones, BOT 65. This error is discussed by Bede in The Reckoning of
Time, ch. 42.
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Alexandrians, to avoid a full Moon before the equinox on the 21st, began
Nisan at the latest on 8 March.”® Thirdly, he clung to the old Roman
lunar limits of 16-22, rather than switching to the Alexandrian limits of
15-21.7° F inally, to make matters even worse, Victorius did not actually
fulfil his mandate to produce an unambiguous, trouble-free Paschal
table. He set out his own table of Easters, listed beside them the
“Greek” Easters, and invited the Pope to choose in cases of conflict. But
Victorius’ “Greek’ Easters were not, in fact, the Alexandrian dates;
they were dates arrived at through Victorius’ own rules, and not observed
anywhere in the Church. Ironically, his ““Latin” Easter dates were often
identical with the Alexandrian dates, because his insertion of the saltus
in year 6 cancelled out the discrepancy between his lunar limits for
Easter, and those of the Alexandrian Church. Therefore if the Pope
chose to celebrate the “Latin” Easter as recorded in Victorius’ table, he
would, in years 7-19 of the cycle, in fact be choosing the Alexandrian
Easter date.'”

But for all its flaws, the fortunes of the Victorian table were assured
by the fact that Archdeacon Hilarius, shortly after commissioning the
table, became pope himself. In some manuscripts, his title in the covering
letter from Victorius is even altered from “Archidiaconus” to “Papa”,'"!
thereby lending unmerited authority to Victorius’ tables. This was rein-
forced by the coincidence that whenever the Pope announced an Alexan-
drian date for Easter, it looked as if he was endorsing Victorius’ “Latin”
dates. Nonetheless, the success of Victorius’ system was mitigated, save
in Gaul, where in 541, a synod at Orleans formally adopted it as authori-
tative.

Victorius’ strange dating of Nisan and his eccentric positioning of the
saltus, to say nothing of the problem of double dates, drew down consid-
erable criticism. At the Pope’s request, Victor of Capua wrote a merciless
critique of Victorius’ tables, and called for new tables. 192 Even at Rome,

98 Cf.ibid. ch.51.

99 Jones, “The Victorian and Dionysiac Tables in the West”, Speculum 9
(1934):409; significantly, Bede did not address this error, for reasons which will shortly
become evident.

100 1bid. 413.

101 Jones, “Legend of St Pachomius”, 205.

102 Victor’s treatise has not survived, but passages from it are quoted by Bede in
The Reckoning of Time, ch. 51 and Letter to Wicthed. These and other recovered fragments
were printed by J.B. Pitra in Spicilegium Solesmense (Paris: Firmin Didot, 1852):1.296-301.
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support for the uncanonical Easter Moons generated by Victorius’ saltus
was tepid.

Dionysius Exiguus, a monk of Scythian origin resident in Rome, and
apparently friendly with (among other people) Cassiodorus, felt that
the only way to resolve the problem of the Victorian tables was to scrap
them in favour of thoroughly Alexandrian tables. He translated ps.-
Cyril of Alexandria’s table into Latin, constructed a continuation for
another 95 years (AD 532-627), attached to it a prologue and translation
of the computistical rules or argumenta current in Alexandria,'® and
sent it with a covering letter to an otherwise unidentified bishop named
Petronius, possibly an African.'® The Prologue states that the Alexan-
drian system described by Dionysius was endorsed by the Council of
Nicaea. Earlier commentators regarded this as an outrageous falsehood,
but as Jones observes, Dionysius was far from the first to conclude that
the bishops at Nicaea had drawn up a table, and certainly correct in his
inference that they approved the Alexandrian system.'®> Despite these
claims, however, Dionysius” work attracted little attention at first; he
was a foreigner in Rome, and apparently not altogether popular with
the popes,'°® and his work was addressed to an obscure bishop.

In 525, however, it looked as if Dionysius might get a hearing. In the
following year, there would be a serious discrepancy between the
Victorian tables and the Alexandrian Easter, due to Victorius’ misplace-
ment of the saltus. To explain this discrepancy, Dionysius addressed a
letter to Bonifatius and Bonus, primicerii of Pope John I, outlining the
proper Alexandrian sequence of common and embolismic years. Bonifa-
tius conveyed this explanation to Pope John himself.'’” The Pope might

103 Ed. Krusch, Studien I1, 75-81. As Jones pointed out, this edition of Dionysius’
argumenta titulorum paschalium, as well as the older one by J.W. Jan, reprinted in PL 67.453
sq., stand in need of revision, as only argumenta 1-9 are authentic: BOT 70-71. For a draft
of such a new edition, see Joan Gomes Pallarés, “Hacia una nueva edicion de los ‘Argumen-
ta titulorum paschalium’ de Dionisio el Exiguo™, Hispania sacra 46 (1994):13-31.

104 Jones, BOT 68 sqq.

105 Jones, BOT 71. Dionysius may have derived the notion of Nicene endorse-
ment of the 19-year cycle from the prefatory matter of Cyril’s tables: Harrison, “Easter
Cycles and the Equinox in the British Isles”, Anglo-Saxon England 7 (1978):4.

106 Jones, “Victorian and Dionysiac Tables”, 414.

107 Bruno Krusch, “Ein Bericht der papstlichen Kanzlei an Papst Johannes I. von
526 und die Oxforder HS Digby 63 von 814”, in Papstum und Kaisertum. Forschungen zur
politischen Geschichte und Geisteskultur des Mittelalters Paul Kehr zum 65. Geburtstag dar-
gebracht, ed. Albert Brackmann (Munich: Verlag der Miinchner Drucke, 1926):48-58.
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have endorsed Dionysius’ tables had he not died shortly thereafter; his
successors were in no position, thanks to the Gothic Wars, to deal with
the Paschal question. By comparison with Victorius’ “orthodox” and
“papally-sanctioned” table, then, the Dionysian solution had only very
marginal prestige.

But though it had no official status, Dionysius’ solution was not
without its admirers. A computus ascribed to his friend Cassiodorus is
essentially a copy of Dionysius’ argumenta,'® and Isidore of Seville
plainly knew of Dionysius’ table, though his attempt to reproduce it in
Etym. 6.17 was something of a botch. When the table expired in 626, a
continuation until 721 was constructed by a certain “Felix of Ghylli-
tanus”, apparently a north African.'” However, we have no idea when
exactly the Roman Church began to adapt its Easter calculations to the
Dionysian table.''” It is interesting to observe that while the Irish, by
Columbanus’ day, had heard of Victorius, they seem not to have known
of Dionysius.

The Dionysian Paschal table forms the backbone of the second half
of The Reckoning of Time, and will be discussed in detail in the Commen-
tary on this section of Bede’s book. A few notable features of the table
should, however, be signalled here. The old Roman 84-year cycles were
based on the epact of 1 January; in other words, the cycle began in a
year when the Moon was one day old on 1 January. The Alexandrian
epacts, on the other hand, began on 1 September, the Egyptian New

99

108 O. Neugebauer, “On the Computus Paschalis of ‘Cassiodorus™’, Centaurus 25
(1982):292-302. Edited in PL 69.1249-1250, and by Paul Lehmann, ““Cassiodorusstudien I1:
Die Datierung der Institutiones und der Computus paschalis”, Philologus 71 (1912):278—
299 (text is on 297-299).

109 Jones, BOT 73-74; Krusch, Studien I, 301, n. 2, argues that the continuator
was a Spanish monk named Leo, but Jones rejects this argument, since the continuation
was apparently unknown to Isidore of Seville. A table has survived in a 9th-c. Fleury MS,
Harley 3017 fols. 50r-51r, which also projects Dionysius’ cycle forward for another 95
years, from 627 to 721, but it is not the one by “Felix”, since (contradicting “Felix’s” state-
ment) it does not follow the format of Dionysius’ table. In particular, it does not contain the
column for the annus Domini. But it is evidently based on Dionysius’ formulae, and it agrees
with the Alexandrian reckoning. Its existence demonstrates ‘“‘that there were computists
capable of adapting the rules of Dionysius with more success than did Isidore; it shows the
spread of the Alexandrian reckoning in the West; it shows that in at least one center the
methods of Dionysius were used without adoption of his annus Domini era; and it is, to my
knowledge, the only extant cycle for the missing period between the cycle of Dionysius and
the cycle of Bede™: C.W. Jones, “Two Easter Tables”, Speculum 13 (1938):204.

110 O Croinin and Walsh 38.
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Year. Dionysius attached the epacts to 22 March, because this date falls
on the same weekday as the Roman leap-year day of 24 February, and
because it marks the earliest possible date for Easter. In this way, he
adapted epacts both to Roman calendar usage, and the exigencies of
Paschal reckoning. Dionysius’ cycles begin in a year when the Moon is
new on 22 March. Secondly, Dionysius chose a different era for his
table, the year of the Incarnation.'"!

The final crisis of the Paschal controversy took place, not in the Papal
court, but in the British Isles. Though commonly referred to as the
“Irish” Paschal controversy, it would be more exact to characterize it as
“Insular” or “Celtic” rather than “Irish”. The 84-year cycle was used by
the British and Picts as well as the Irish. In fact, by the time of Bede,
most of the Irish had already conformed to Rome, at least by adopting
Victorian tables, and when The Reckoning of Time was composed, they
all had. Ongoing resistance came from the British.'!?

The Celtic Paschal cycle was an 84-year cycle, but several features
distinguish it from the Roman Supputatio. Its lunar limits are very
archaic — 14-20 — and so is its 25 March equinox. Finally, unlike any
other documented version of the 84-year cycle, it inserts its sa/fus in the
14th year."'* How or when this 84-year cycle reached the British and
Irish Churches is unknown, nor has it been established whether the pecu-
liar criteria were introduced with the cycle, or already used before the
cycle arrived. The Celtic system was already a firmly entrenched tradi-

111 For a useful summary, see Gustav Teres, “Time Computations and Dionysius
Exiguus”, Journal of the History of Astronomy 15 (1984):177-188; van Wijk, Preface,
section 4.

112 This point is well expressed by Daniel McCarthy, “Easter Principles and a
Fifth-Century Lunar Cycle used in the British Isles”, Journal of the History of Astronomy
24 (1993):204-224.

113 Much of the earlier literature on the Celtic Easter has been preoccupied with
finding, or attempting to reconstruct, an actual Celtic Paschal table which would prove that
these were indeed its criteria. Milestones in this research are: Krusch, “Einfithrung”, 101-
169, esp. 140-169; Bartholomew MacCarthy, Annals of Ulster 4.1xv sqq; and O’Connell,
“Easter Cycles”. Thus the discovery of an authentic Irish Easter table in MS Padua, Bibl.
Antoniana 1.27, fols. 76r-77v is an important breakthrough: see D. O Créinin and D.
McCarthy, “The ‘Lost’ Irish 84-year Easter Table Rediscovered”, Peritia 6-7 (1987—
88):227-242. For corrections to the technical basis of their reconstruction, see McCarthy,
“Easter Principles”, 204-224, and ““The Origin of the Latercus Paschal Cycle of the Insular
Celtic Churches”, Cambrian Medieval Celtic Studies 28 (1994):25-49. This table establishes
beyond doubt the criteria traditionally ascribed to the Celtic system.
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tion by the turn of the seventh century, when Columbanus complained to
Pope Gregory I that the Frankish bishops were harassing his monks for
celebrating Easter according to their ancestral custom. The bishops
insisted that he follow the Victorian computus, which the learned men of
his island had inspected, and found ludicrous."'* In his response to the
bishops, Columbanus added that the Victorian table was a mere
modern novelty, without authority, especially when compared to the
Celtic 84-year cycle, which dated from “the times of the great Martin
and great Jerome and Pope Damasus”.''> What this claim means
remains unclear,''® but it is certain that only a few decades after Colum-
banus’ time, the Irish Church itself was profoundly split by the Easter
issue.

As usual, the debate hinged on two interconnected issues: the criteria
for a canonical Easter, and the computing of a reliable Easter table. On
the issue of criteria, the Irish waters were muddied not only by the
variety of apparently authoritative systems available — Cummian lists
ten in his Epistola de controversia paschali (AD 632) — but by the rich
literature of Alexandrian pseudepigrapha which collected in Ireland.
The label “Irish forgeries™, though conventional, is however unfortunate
and misleading in that it suggests wilful deception. Computus was a
matter of profound importance, and medieval Christians deeply believed
that such issues had to be decided on the authority of tradition. But if
tradition failed to guide, then reason and reckoning would have to
disguise themselves as tradition. The motivation was less deception than
desperation.

The most important of these “Irish forgeries was the Liber Anatolii
or canon of ps.-Anatolius, the primary document debated at the
Council of Whitby in 664.""7 It has additional significance for us

114 Columbanus’ letters on the Easter question are edited by W. Gundlach, MGH
Epp. 3 (1892):156 (to Gregory I); 160 (to the synod of Gallic bishops); 164 (to Pope Sabi-
nian?); 177 (to Pope Boniface 1V); see also ed. and trans. by G.S.M. Walker, Sancti Colum-
bani Opera (Dublin: Dublin Institute for Advanced Studies, 1970). On the letter to Boniface,
see Bruno Krusch, “Chronologisches aus Handschriften”, Neues Archiv 10 (1885):83-88.
On the dating of Columbanus’ letters, see P. Grosjean, “Recherches sur les débuts de la
controverse paschale chez les Celtes”, Analecta Bollandiana 64 (1946):206-215.

115 Trans. G.S.M. Walker 19.

116 The arguments presented by McCarthy, “Origin”, that the 84-year cycle with
Celtic criteria was created by Sulpicius Severus are not convincing.

117 Bede, HE 3.25; cf. Jones, BOT 82-85. The most recent edition of the work is
that by Krusch, Studien I, 311-327; for earlier editions, and criticisms of Krusch’s, see
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because Bede cites it frequently in The Reckoning of Time,''® and in the
Epistle to Wicthed. 1t was included in the computus anthology of Irish
provenance which served as one of Bede’s major sources of computistical
knowledge, and which is represented today by the manuscripts known
collectively as the “Sirmond Group”.'"”

Everyone involved in the Celtic Paschal controversy accepted the
Liber Anatolii as an authentic work by Anatolius, though many,
including Bede, claimed that the text had been corrupted, perhaps delib-
erately. Their convinction rested on the fact that the Liber Anatolii
includes a passage from a genuine work of Anatolius found in Rufinus’
translation of Eusebius’ Ecclesiastical History."*® However, the Paschal
criteria in the genuine text are 22 March equinox, and lunar limits 15—
21; in the Liber Anatolii, they are the Celtic principles of 25 March
equinox, and lunar limits of 14-20.

Presumably the “forger” lifted the excerpt from Rufinus, changed
the dates of the Paschal criteria, and added all the rest of the material
to confect what we now have as the Liber Anatolii. And yet no
adequate explanation has been offered for the most curious aspect of
the Liber Anatolii, namely that it advocates Celtic criteria with a 19-
year Alexandrian cycle. In fact, the table included with the treatise
purports to be Anatolius’ 19-year Alexandrian table, but it is
constructed according to the criteria of a Celtic 84-year table, in other
words with lunar limits 14-20. That the “forger” tried to marry a 19-
year cycle to non-Alexandrian criteria had the ironic effect of convin-
cing many readers of the Liber Anatolii that “Anatolius” supported

Jones, BOT 82, n. 4. For analysis of the text, see MacCarthy 4.cxxiii sqq. For recent biblio-
graphy, see O Croinin and Walsh 33, nn. 123-124. The text is corrupt in the MSS, but the
table even more so, and attempts to reconstruct it, such as MacCarthy’s (4.cxix—cxxvii) have
not met with success, since they were based on inadequate older editions, and an incomplete
knowledge of the MSS; see in particular the criticisms levelled by C.H. Turner, “The Paschal
Canon of ‘Anatolius of Laodicea’”, English Historical Review 10 (1895):699-710, against
the efforts of A. Anscombe, ““The Paschal Canon attributed to Anatolius of Laodicea”, ibid.
515-535.

118 Chs. 6, 14,22, 30, 35, 42.

119 See below, section 5.

120 Rufinus’ trans. of Eusebius, HE 7.32.14, ed. Th. Mommsen, Eusebius Werke
2.1-3, Griechischen christlichen Schriftsteller 9.1 (Leipzig: Hinrichs’sche Buchhandlung,
1903-1904):723.
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the 19-year cycle against the 84-year cycle. Cummian was one,'*! and
so were Aldhelm'?* and Bede.

What exactly the motivation was behind this curious production is
quite obscure. O Créinin and Walsh argue that its main target was the
Alexandrian 19-year system, and that the forgery included a 19-year
table in order to demonstrate that 19 years was an insufficiently long
period to incorporate the solar data necessary to produce a true Easter
cycle.'? If that was the case, then the plan backfired badly. More persua-
sive are the suggestions of Alfred Cordoliani, who argues that the real
point of the forgery was to defend the Celtic lunar limits by cloaking
them in the authority of the great Alexandrian computist; the author
really did not care that the cycle differed from the Celtic one.'** This
might seem improbable at first blush, but if the Celtic criteria historically
antedated the arrival of the 84-year cycle, then the defence of the former
at the expense of the latter seems less bizarre.'?* The idea that the Irish
forgers saw the issues of Paschal criteria and Paschal cycle as separate —
the criteria to be defended at all costs, the cycle as less relevant — fits
with other evidence about the early Irish computists. They seem, for
instance, to have been fairly indifferent to astronomy, and only vaguely
aware of their cycle’s technical defects.'?® Hence they were happy to
adopt the Alexandrians as their advocates, regardless of the differences
between the two cycles, as long as the criteria could be modified to
conform to Celtic tradition. It is noteworthy that at the Council of

121 O Crbinin and Walsh 35.

122 In his letter to King Geraint, Aldhelm refers to the Celts as Quartodecimans
who use a 19-year table. This description fits ps.-Anatolius, which presents a 19-year table,
with lunar limits of 14-20: ed. R. Ehwald, Aldhelmi Opera, MGH AA 13 (1919):483; trans.
Michael Lapidge and Michael Herren, Aldhelm: The Prose Works (Cambridge: D.S.
Brewer and Totowa, N.J.: Rowman and Littlefield, 1979):157.

123 O Croinin and Walsh 34-35.

124 “Les computistes insulaires et les écrits pseudo-alexandrins”, Bibliothéque de
I’Ecole des Chartes 106 (1945-1946):7.

125 This possibility is proposed by O’Connell 92-93, and Schwartz 103.

126 Smyth 147-151. The author of De mirabilibus sacrae scripturae seems
unaware of the concept of the regularized lunar and solar cycles, and assumes that the
Easter table is a literal description of astronomical reality (164); when he discusses “the
solar cycle” for instance, he is not referring to an astronomical event, but to Victorius’ 532-
year table (151-2). The De ordine creaturarum understands the importance of the equinox
for Paschal reckoning, but does not seem to know what the word “solstice” means (152-3),
etc.
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Whitby, Colman defended the Celtic criteria, while Wilfred attacked the
Celtic cycle.'*’

It was against this backdrop of confusion and contention that a
meeting of southern Irish clergy was held at Mag Léne in anticipation
of a major conflict over the date of Easter in AD 631,'*® and in response
to a letter from Pope Honorius (probably written in 628/9) summoning
them to conform.'” The Synod was divided over what to do, and
decided to send envoys to Rome to ascertain the practice of the universal
Church. When the envoys returned to report that the Alexandrian reck-
oning was observed everywhere but in the Western islands, the southern
Irish converted to the new system. However, the northern Irish commu-
nities, and especially the paruchia of St Columba, centred at Iona,
strongly disapproved of the decision. It was in defence of the new way
that Cummian wrote his Epistola de controversia paschali.

As Cummian’s letter was not, as far as we are aware, known to
Bede, we shall refer the reader to O Croinin and Walsh’s excellent
edition for further details, and confine ourselves here to what
Cummian reveals about a source directly relevant to Bede. Though
Cummian employs many arguments, biblical, patristic, and common-
sensical in favour of the change, his major ally in advocating the Alex-
andrian reckoning is Cyril — or rather pseudo-Cyril. The Epistola

127 Bede, HE 3.25 (304): “Colman replied, ‘Did Anatolius, a man who was holy
and highly spoken of in the history of the Church to which you appeal, judge contrary to the
law and the Gospel when he wrote that Easter should be celebrated between the fourteenth
and twentieth day of the Moon?’. .. Wilfred replied, ‘It is true that Anatolius was a most
holy and learned man, worthy of all praise; but what have you to do with him since you do
not observe his precepts? He followed a correct rule in celebrating Easter, basing it on a
cycle of nineteen years, of which you are either unaware or, if you do know of it, you
despise it, even though it is observed by the whole Church of Christ.””” (trans. Colgrave and
Mynors 305).

128 On the problems of dating this meeting, and consequently, the Letter of
Cummian, see O Croinin and Walsh, Introduction, section A. The choice of 631 is based
on the statement in the letter that the Celtic Easter of that year diverged from the Roman
by a month (88.238). Since the Celtic 84-year cycle retained the old Roman limits of 25
March-21 April, this could only happen when the Roman (i.e. Alexandrian) Easter fell on
22-24 March or 22-25 April. This happened in 631, when the Celtic Easter fell on 21 April,
and the Roman on 24 March. When they published their edition, O Croinin and Walsh were
using MacCarthy’s reconstruction of the 84-year table, but the rediscovered 84-year table
since published by O Croinin and McCarthy (see above, n. 113) confirms that these data are
correct for 631.

129 Summarized by Bede, HE 2.19.
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Cyrilli,"*° like the Liber Anatolii, presents a doctored version of a
genuine text (a letter from Cyril of Alexandria to the Council of Carthage
of 419)"*! to which a forgery had been attached. It was certainly
composed after Dionysius Exiguus, since it incorporates Dionysius’
“signature”, namely the assertion that the Council of Nicaea approved
the 19-year cycle,'*? and seems to have been provoked by a problem in
determining the Easter of 607.'* There is where certainty ends, for no
known table will produce the data “Cyril”” describes. Jones argues that
dissatisfaction with the Victorian table resulted in ill-informed tinkering,
which “Cyril” corrected, and for good measure, backed up by copies of
Dionysius’ table; O’Connell, on the other hand, sees it as an attack on
Victorius by a champion of Dionysius.'**

In obeying the papal behest, the southern Irish in 633 adopted ““Alex-
andrian reckoning” generically, and seem to have used Victorius’ or
Dionysius’ tables interchangeably, or perhaps even a fusion of the
two.!** In fact, the Letter of Cummian seems to indicate that the
Victorian system, or a hybrid Victorian-Dionysian system, was the
preferred one, because it was thought — and perhaps correctly — that this
was the one used in Rome and specifically recommended by Pope
Honorius.'*® Certainly, the author of De mirabilibus sacrae scripturae
was using Victorian tables in 654, and was probably unaware that they
were incompatible with Dionysian ones.'*” That is undoubtedly why
Bede’s Reckoning of Time assumes that there are two Paschal systems

130 Ed. Krusch, Studien I, 344-9; the treatise was first edited by Gilles Bouchier,
De doctrina temporum 72-74.

131 Cf. Denis Petau, De doctrina temporum 1.220-221, who noted that the authen-
tic letter was published by Dionysius Exiguus in his Collectio canonum and who corrected
Bouchier’s dating of the original letter accordingly: cf. Cordoliani, ““Les computistes”, 25;
Jones, BOT 72 n. 3; Paul Grosjean, “Recherches”, 227.

132 Jones, BOT 94; see above, p. liii.

133 Cordoliani, “Les computistes”, 25-27; Grosjean, “Recherches”, 226 sqq. AD
607 presents the same problem as AD 410, about which the real Cyril wrote to the Council
of Carthage — namely the problem of an embolismic year where the embolism occurs in the
spring, and therefore affects the Easter calculation.

134 O’Connell, “Easter cycles”, 79. The suggestion by Jones (BOT 95) that
“Cyril” is really Pope Boniface IV, sporting a disguise contrived by Bishop Laurentius of
Canterbury, is unconvincing.

135 O Croinin and Walsh 46.

136 O Créinin and Walsh 28 and n. 99; 38; Harrison, Framework, 59.

137 Kenney, Sources, 276-277; Jones, BOT 66; Harrison, “‘Episodes”, 310, n. 14;
Smyth 147. There is evidence that Victorius’ cycle continued in use in Ireland until the 11th
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which require refutation: the old 84-year cycle, still used by most of the
British, and the Victorian cycle, now favoured by some of the Irish. The
origin of the Epistola Cyrilli, then, remains obscure, but its purpose
seems clear: to promote the Alexandrian system, without invoking
either the contentious name of Victorius (whose system, as Columbanus
observed, commanded little respect in Ireland), or the obscure name of
Dionysius.

After the southern Irish had converted to the Alexandrian reckoning,
they evidently wrote to Pope Severinus explaining that their northern
confréres had refused to follow suit. A response came from Severinus’
successor, the Pope-elect John IV, who roundly condemned the recalci-
trant Irish as Quartodecimans.'*® This is something of an exaggeration,
of course, and Bede tends to avoid this allegation in The Reckoning of
Time."*® He even excises the reference to Quartodecimanism in his tran-
scription of Pope John’s letter in HE 2.19.'*° But the accusation stuck: it
was raised by Aldhelm, as we have seen, and also used by Wilfred at
Whitby.

In interpreting the Council of Whitby, the historian is faced with the
problem that both sources — Bede and Eddius Stephanus — have a strong
vested interest in enlarging the Council’s importance. This has perhaps
distracted attention from an equally significant issue. Why was the
meeting summoned in 664? The Celtic and Alexandrian tables had been
producing discordant Easters in Northumbria for twenty years and
nobody had seen fit to remedy the situation.'*! On the other hand, one
of the rare disagreements between the the Dionysian and the Victorian
tables was looming in 665. It has therefore been suggested that the bone
of contention at Whitby was not only the 84-year cycle, but the super-

century: see Daniel McCarthy, “The Chronological Apparatus of the Annals of Ulster AD
431-11317, Peritia 8 (1994):46-97.

138 Kenneth Harrison, “A Letter from Rome to the Irish Clergy”, Peritia 3
(1984):222-229.

139 However, see The Reckoning of Time, ch. 69, and ch. 66, s.a. 4591, and note.
Bede, like most computists, often confused Quartodecimanism with accepting the 14th
Moon as a legitimate date for Easter: see The Reckoning of Time, ch. 66, s.a. 4146.

140 Alan Thacker, “‘Bede and the Irish™, in Beda Venerabilis 39; for the missing
passage, see K. Harrison, “A Letter from Rome”, 228. Bede also deletes a reference to the
link between celebrating on 14 Nisan and Pelagianism in his account of the papal letter of
640 (HE 2.19), though he leaves it in Ceolfrith’s letter to Nechtan (5.21, p. 544): Thacker 40.

141 Jones, BOT 103; Harrison, Framework, 59-60.
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iority of Dionysius’ over Victorius’ table as its major rival. In short,
Whitby marks the arrival of Dionysius’ table in England.

The fact that Wilfred learned the computus of Dionysius under Arch-
deacon Boniface in Rome in 645 indicates that the popes had adopted
Dionysius’ system by this time, but when exactly they switched is uncer-
tain. Harrison argues that if Cummian was correct that Rome was using
Victorian tables, the switch must have taken place between 631 (the date
of Cummian’s letter) and 640 (John IV’s letter)."** However, this is not
certain, since the Victorian and Dionysian tables produced for the most
part identical dates. Since Cummian’s letter mentions the Dionysian
tables, they would seem to have been known in the British Isles before
Whitby, and the southern Irish computus manuscript used by Bede
contained both a Victorian and a Dionysian cycle.'* So argue Krusch
and Poole; but Jones and Harrison demur.'** Harrison points out that
since Bede claims that Wilfred was unable to learn the correct computus
in England, it would follow that the Dionysian system was unknown
there before 645.'* It was therefore Wilfred who introduced the Diony-
sian system into England, and the Council of Whitby was really a promo-
tion of that system, at the expense of the Victorian one, as the only valid
alternative to the Celtic 84-year system.

This argument fails to convince me, not because I have any fresh
chronological evidence to offer, but because it does not take into
account the considerable difference between being able to consult a
table, and knowing how to construct one. The evidence of Cummian’s
letter seems incontrovertible: the Irish had access to the tables of Diony-
sius before 631 — but they probably did not know how they were
constructed, any more than they knew how to test their own 84-year
cycle against the astronomical phenomena. Even the Epistola de ratione
conputandi, probably written in Cummian’s own circle, and the most
sophisticated of the Irish computus treatises yet to come to light, does
not offer a coherent explanation of the Dionysian system’s principles,
and why they are different from and superior to those of Victorius.
Wilfred did not learn of the existence of the correct computus in Rome,

142 Framework, 161.

143 See below, section 5.

144 Krusch, “Einfithrung”, 150 sqq.; Poole, ““The Earliest Use of the Easter Cycle
of Dionysius”, in Studies in Chronology and History (Oxford: Clarendon Press, 1934):28—
37; Jones, “Victorian and Dionysiac Paschal Tables”, 415; Harrison, Framework, 62.

145 Framework, 64.



INTRODUCTION Ixiii

but rather, how it operated. Indeed, Bede’s statement that Wilfred was
discontented with the customs of Lindesfarne and wanted to investigate
the ecclesiastical practices of Rome'*® would suggest that prior acquain-
tance with the Dionysian table was what motivated Wilfred’s study-
tours. What made The Reckoning of Time so popular, and such a signifi-
cant milestone in the Insular Paschal controversy, was that it made a
trip to Rome unnecessary. In short, Whitby may have secured the
victory of the Alexandrian system in Northumbria, but it may not have
struck a decisive blow for the Dionysian version of that system. Bede,
certainly, continued to see Victorius as a threat.

The chronology of the subsequent conversion of the Irish is clear. The
southern Irish followed the Roman computus by 631. The northern Irish,
except for Iona, were converted for the most part by Adomnan, ca.686;
their agreement was sealed at the Synod of Birr in 697.'*" The Picts
converted under their king Nechtan about 710. Iona and its dependencies
were won over by Egbert in 715 or 716. No serious attempt to convert the
British to the Roman Easter was made until the days of Theodore and
Hadrian; in 705, Aldhelm of Malmesbury, at the request of a Wessex
synod, wrote to King Geraint in Wales, recommending the Dionysian
version of the Alexandrian system.'*® In sum, at the time when Bede
wrote The Reckoning of Time there were three competing computus
systems: the old Celtic 84-year cycle, now abandoned by all save the
British; the Victorian system, still used by the southern Irish, in Gaul,
and perhaps also in England; and the computus of Dionysius Exiguus,
known in the British Isles since at least 631, and actively promoted, if
not exactly introduced, by Wilfred of Hexham. It was Bede’s refutation
of Victorius’ errors concerning Nisan and the sa/tus, and his transforma-
tion of Dionysius’ system into a perpetual Paschal table, which effec-
tively won the day for Dionysius.

4. STRUCTURE AND CONTENT OF THE RECKONING OF TIME

St Augustine’s appeal for a Christian encyclopaedia went unanswered
for nearly two centuries, and when it finally appeared, it was something

146 HE 5.19 (518).

147 Harrison, “Episodes”, 309.

148 For ed., see above, n. 122. We know that Aldhelm is referring to the Diony-
sian, and not the Victorian system because he alludes to the “318 Fathers™ at the Council
of Nicaea, a tag from Dionysius’ preface.
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of a disappointment from the perspective of doctrina christiana. Isidore
of Seville’s Etymologies was not structured by the Bible, but according
to the Liberal Arts and the traditional divisions of philosophy. Likewise,
Isidore’s cosmological handbook, De natura rerum, was based on the
hierarchy of the four elements, not on the six days of Creation. Isidore’s
treatment of time reveals something of the difficulty experienced by
early medieval thinkers in finding a format to match this subject. In the
Etymologies, Isidore deals with the movements of Sun and Moon in
Book 3, the units of time-reckoning (including a world-chronicle) in
Book 5, and the Paschal computus in Book 6 (under the rubric of “Scrip-
ture and liturgy”). This dispersal reflects the division of genres:
cosmology, historiography, computus. In De natura rerum, Isidore
attempts an explicitly Christian cosmology which included time, and yet
he does not discuss computus or the relation of time to history.

What Bede aimed for in The Reckoning of Time, on the other hand,
was nothing less than a new genre of writing which would integrate
computus, its astronomical and cosmological context, and its relation to
historical time. Moreover, this new science of time would be an explicitly
Christian one, based on Christian sources and useful for Christian
purposes. This achievement can best be analysed in three stages: (1) the
integration of computus and cosmology, (2) the integration of computus
and history, and (3) the theological reframing of the science of time, and
particularly, the purifying of eschatology. Concretely, Bede accom-
plished all this by fusing three of his earlier scientific writings: The
Nature of Things, a Christian cosmology; On Times, a computistical
manual with a chronicle; and the Letter to Plegwin, a defence of
computus against the more dangerous speculations which the calculation
of time might inspire.

Computus and cosmology

In the preface of The Reckoning of Time, Bede identifies his new book as a
sequel to two others: On Times, his first work on the calendar, and The
Nature of Things, a treatise on cosmology. On Times was composed in
703, and so is one of the earliest works to come from Bede’s pen. The
Nature of Things followed shortly thereafter.'*” The two works drew on
quite separate models, and were conceived by Bede as having distinctive

149 Jones, BOD 174.
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missions. On Times was strictly about the calendar, but not modelled on
any pre-existing computistical genre. Bede was certainly indebted to
Irish models, notably to De computo dialogus; he also drew heavily on
Isidore, both De natura rerum 1-7 and Etymologies, Book 5. Both his
Irish and Isidorean sources suggested to him the idea of basing his discus-
sion on the units of time, ranked from smallest to largest. From Book 5 of
the Etymologies, he adapted the notion of inserting a chronicle under the
rubric of “world-ages”. But unlike Isidore’s works or the Irish treatises,
Bede’s On Times meshes this hierarchy of time-units with the primary
documents of the computist: calendar and Paschal table. Bede describes
the units of time-measurement up to the year, the span of time covered
by the calendar. Then he turns to the Paschal table, explaining the 19-
year cycle, including its saltus lunae, the various columns of the Diony-
sian Paschal table, and the significance of Easter. Finally, he closes with
a skeletal world-chronicle. Isidore, by contrast, deals with the Paschal
table completely separately from the units of time, in Etymologies 6.7.

Like Isidore, however, Bede avoided mixing cosmology and
computus. On Times is a concise and focused course in basic computis-
tics, with no discussion of the Sun and Moon, or the zodiac, solstices
and equinoxes, seasons and variations of daylight, or tides. Isidore had
also dealt with these matters apart from the context of computus, in
Etymologies 3 (astronomy) and 13 (cosmology), and in De natura
rerum. So when Bede wrote his own Nature of Things, he simply took
Isidore’s framework in De natura rerum, and subtracted the section on
the units of time, which he had already shifted to On Times. To all
intents and purposes, The Nature of Things is Isidore’s De natura rerum,
minus the materials on the units of time, and improved by revisions
based on Pliny, an author Isidore did not know. Bede replicates Isidore’s
top-down arrangement, beginning with the universe as a whole, and
then descending from the highest heaven down to earth, with its atmo-
sphere, oceans and rivers, and land masses. The pattern is that of the
four elements, with the heavens standing for fire, the atmosphere for air,
the seas for water, and the land for earth.!>

However, Bede’s tentative experiment in redeploying parts of De
natura rerum as part of a computus textbook suggested the possibility of
using even more cosmological material to elucidate the calendar. An

150 Cf. Alessandra di Pilla, “Cosmologia e uso delle fonte nel De natura rerum di
Beda”, Romanobarbarica 11 (1991):128-147.
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epigram at the head of The Nature of Things declares that “I Bede, the
servant of God, have in these brief chapters touched on the various
natures of things and of this fragile age and on extended aeons (labentis
et aeui ... tempora lata) ...”.">" This epigram does not describe The
Nature of Things as it stands, for the treatise does not touch upon time
atall, let alone “extended aecons”. It does not even allude to the Isidorean
model, which discussed the units of time from the day up to the year, but
not ages or aeons. The epigram does, however, match the profile of a
hypothetical fusion of On Times and The Nature of Things. It presages
Bede’s most striking innovation in composing his second work on
computus, namely the fusion of natural history and calendar science.

Bede reflected on this move for nearly twenty years, and doubtless
drew courage from Irish models like De computo dialogus and De divisio-
nibus temporum. These treatises liked to stretch the framework of
computus to absorb other kinds of erudition, largely philological and
historical: the names of the various parts of the day or night, the origins
of month-names, and the like. This philological bent is visible in much
of the first part of The Reckoning of Time, especially chs. 5-15. But Bede
was alert to the dangers of curiositas, and not interested in philology or
etymology for its own sake. Where the Irish De ratione conputandi
analyses the word for “day” in every known ancient language,'>> Bede
is content with Latin. The Irish tracts also show an interest in pure mathe-
matics which is foreign to Bede. The author of De ratione conputandi
makes his students work problems involving the minutest divisions of
time'>® — divisions which Bede introduces briefly in chs. 3 and 4, but
then passes over as irrelevant for computistical purposes. Indeed, as we
shall see, he may have considered such rarified calculations as danger-
ously close to astrology.'>*

This policy of controlled integration also governed Bede’s more inno-
vative project of systematically incorporating cosmology into computus,
something neither Isidore nor the Irish had done. Especially in chs. 16—
36 of The Reckoning of Time, we find Bede redistributing the information
recorded in The Nature of Things under computistical rubrics, namely
the lunar month and the solar year. The discussion on tides which in The

151 Ed. Jones, BOD 189.

152 Ed. O Créinin and Walsh, ch. 22 (130).

153 E.g.chs. 108-109 (209-210).

154 See The Reckoning of Time, ch. 3 and Commentary.
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Nature of Things is filed under “oceanography” (ch. 39) isnow to be found
amongst the chapters on the month, the unit of time defined by the Moon,
whose power creates the tides. The chapters on climates in The Nature of
Things, classed as “geography” (chs. 47-48), are integrated into the
discussion of the solar year in The Reckoning of Time (chs. 31-34)
because latitude determines the duration of daylight at different seasons
of the year. Significantly, not all of The Nature of Things is ransacked in
this way: Bede omits the discussion of the planets (chs. 12-13), atmo-
spheric phenomena and meteorology (chs. 24-37), earthquakes and
volcanoes (chs. 49-50). He is determined not to turn computus into an
encyclopaedia at the expense of its primary calendrical mission. But this
does not detract from the originality of his project. No computus text
before Bede attempted to integrate cosmographical explanations into its
argumentation. That Bede did so bespeaks a certain breadth of scientific
vision, grounded in a Christian conception of time. God created time
and the universe simultaneously. The Sun and Moon do not make time;
there were days and nights before they were created. Rather, they are the
signs of time, and the time which they mark is God’s time, which is more
than just the calendar. It involves rhythms which the calendar does not
record: seasons, tides, the cycles of growth and decay (ch. 28), the pattern
of eclipses (ch. 27), and “natural years” (ch. 36). In fusing computus and
chronology, Bede re-envisions time in a theological light, encompassing
both liturgy and providential history. In fusing computus and cosmology,
Bede likewise re-envisions computus in a perspective which can best be
described as “scientific’’, anchored to the calendar and its demands, but
open to the other ““times” of which the Sun and Moon were signs. In our
chapter-by-chapter commentary on The Reckoning of Time, we will
show how he enlarges the scope of calendar science, without losing sight
of its fundamental structure and problems.

Computus and history

It has often been remarked that Bede inaugurates his Ecclesiastical
History of the English People by situating the island of Britain in geogra-
phical space. It has not often been noticed that he also endows Britain
with a special kind of time:

Because Britain lies almost under the North Pole, it has short
nights in summer, so that often at midnight it is hard for those
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who are watching to say whether it is evening twilight or whether
morning dawn has come . .. On the other hand the winter nights
are also of great length, namely eighteen hours, doubtless
because the Sun has then departed to the region of Africa. In
summer too the nights are extremely short; so are the days in
winter, each consisting of six standard equinoctial hours, while
in Armenia, Macedonia, [taly and other countries in the same la-
titude the longest day or night consists of fifteen hours and the
shortest of nine.'>

The parallel in The Reckoning of Time is chs. 32-33, on geographical lati-
tude and its influence on the length of daylight. It seems not unlikely,
then, that Bede had his textbook on computus in mind when he set out
to describe the situation of the island of Britain.'>®

For Bede, a strong link between computus and historiography seems
to have been self-evident. Indeed, his second major innovation as a
computus writer was to incorporate a full world-chronicle into his compu-
tistical writings. But it is important to understand what kind of history
Bede incorporated into On Times and The Reckoning of Time. These
chronicles are not a history like the Ecclesiastical History; they are
universal, not national, and based on annus mundi, rather than annus
Domini reckoning. But neither do they resemble the annals commonly
recorded on the margins of Easter tables: these also tend to be local, not
universal, and Easter tables in the West rarely use annus mundi as their
era.””” Though Bede uses the Dionysian Paschal table to formally intro-

155 HE1.1(15).

156 This temporal element is overlooked by J.M. Wallace-Hadrill, Bede’s Eccle-
siastical History of the English People: A Historical Commentary (Oxford: Clarendon
Press, 1988):6, and by the major commentators on this passage, e.g. Calvin B. Kendall,
“Imitation and the Venerable Bede’s Historia ecclesiastica”, Saints, Scholars and Heroes
1.161-190.

157 In Saints’ Lives and Chronicles and in his essay on “Bede as Early Medieval
Historian”, C.W. Jones argues that medieval historiography was shaped by the form of the
Paschal table, whose sequence of years provided orderly storage for annalistic notes which
could later be elaborated into narrative. It was supplemented by the calendar, whose chain
of saints’ days spawned biographical notices. Both documents were maintained by one man,
the monastic schoolmaster, computist, martyrologist and liturgical expert — the protean his-
torian. Bede’s own History, in which edifying biographical vignettes are threaded on a nar-
rative chain, is a typical product of this encounter of manuscript form and monastic
function. The chronicle of ch. 66 is a totally different kind of production from the Ecclesias-
tical History, and based on a totally different source, namely Eusebius’ world-chronicle.



INTRODUCTION Ixix

duce the great chronicle in ch. 66 of The Reckoning of Time, the chronicle
really has little to do with the Paschal table as such. Bede is not demon-
strating the usefulness of Paschal tables for historians; rather, he is
demonstrating how the World-Ages, like every other kind of time, are
ordered by a ratio of Divine providence. Moreover, Bede’s models —
Isidore of Seville and the Irish treatises — saw the chronicle as the capstone
of an ascending series of units of time, not as an appendix to the Paschal
table. Nonetheless, Bede explicitly connects the Paschal table to his great
chronicle,'® so it is worth asking what he thought that connection was.
The ancestor of Bede’s chronicle is in fact Eusebius’ great world-
chronicle, the Kanones. This world-chronicle starts with Abraham, and
weaves the histories of various peoples together into a single chronolo-
gical framework.'” In the words of Brian Croke, Christian world-
chronicle “takes for granted . .. a fixed starting point in the human story
and that the history of all known kingdoms and countries can be fitted
into a single calculated sweep”.'®® The aim is to synchronize the histories
of many peoples, and the intention is to facilitate reference: the location
of events and their relation to other events.'®' The world-chronicle was
designed for finding dates and events, just as the computus, with its
formulas and tables, was designed for locating dates and feasts. Like
computus, chronicles conceal theological meaning beneath a utilitarian
surface. Chronicles seem to sacrifice narrative coherence for the sake of

However, Jones does not explain why Bede did not choose a historical form based on the
Paschal table to illustrate a treatise on computus. Jones’ overall argument contains other
weaknesses, and has increasingly come under attack, most notably on historiographical
grounds: see Peter Hunter Blair, “Bede’s Ecclesiastical History of the English Nation and
its Importance Today” (Jarrow Lecture, 1959):22; Jan Davidse, ““The Sense of History in
the Works of the Venerable Bede”, Studi medievali, ser. 3, 23 (1982):647-695, and “On
Bede as a Christian Historian”, 10.

158 See Commentary on ch. 65.

159 On the distinctive character of the world-chronicle as a genre of Christian his-
toriography, see Anna-Dorothee von den Brincken, Studien zur lateinischen Weltchronistik
bis in die Zeitalter Ottos von Freising (Diisseldorf: Michael Triltsch, 1957): esp. 38-49; Hil-
degard L.C. Tristram, Sex aetates mundi. Die Weltzeitalter bei den Angelsachsen und den
Iren. Untersuchungen und Texte (Heidelberg: Carl Winter, 1985): esp. 12-15; Brian Croke,
“The Origins of the Christian World Chronicle”, in History and Historians in Late Anti-
quity, ed. Brian Croke and Alanna M. Emmett (Sydney and Oxford: Pergamon Press,
1983):116-131. For further discussion, see Commentary on ch. 66.

160 Croke 120.

161 Croke 125.



Ixx THE RECKONING OF TIME

chronological schematism, but this is only on the level of appearances.
Though episodic, disjointed and paratactic, they are well suited to
conveying certain kinds of messages. In the patristic period, world-
chronicle was a sub-genre of adversus paganos apologetic, which aimed
at proving that Christianity was not a “novelty”’, because it was derived
from Judaism, a religion older than the cultures of Greece or Rome.'®?
It also served to refute pagan accusations that the Bible contained
absurdities or contradictions: Augustine in De doctrina christiana
claims that chronology is a useful study for Christians because errors
concerning the consulship of the Lord’s birth and Passion have caused
some to suppose that he was forty-six years of age at his death.'®® In the
case of the seventh-century Byzantine Chronicon Paschale, the aim was
to celebrate the new age inaugurated by Heraclius’ defeat of the Persians
in 630, and to reinforce the orthodox calendar in forthcoming talks with
Monophysites and Persian Nestorians.'®* Above all, chronicles were
composed to prove or disprove contentions about the duration and
approaching end of the world: John Malalas’ chronicle was written to
convince contemporaries that the dreaded year AM 6000 had passed
without the expected apocalypse,'®® and the chronicles of Eusebius and
even Bede himself were in part intended to revise the age of the world to
demonstrate that the end was still far off.'®¢

The historiographical intention in the Reckoning of Time is, then,
quite different from that of the Ecclesiastical History. The theme of the
latter is the particular providence of God with regard to the English;
that of the former is the continuity and pattern of general providence
throughout time. Bede uses annus mundi throughout the chronicle
because it underscores this continuity; he uses annus Domini reckoning
in the Ecclesiastical History because all its action takes place within the
Sixth Age of the world, and because the Dionysian computus associated
with annus Domini era plays such an important role in his overall

162 Croke 122.

163 2.28.43 (63.36-39).

164 Chronicon Paschale xii—xiii.

165 Ibid. xxiv.

166 Richard Landes, ““Lest the Millenium Be Fulfilled: Apocalyptic Expectations
and the Pattern of Western Chronography 100-800 CE”, in The Use and Abuse of Eschatol-
ogy in the Middle Ages, ed. Werner Verbeke, Caliel Verhelst and Andries Welkenhuysen,
Mediaevalia Lovaniensia Series I/Studia XV (Leuven: Leuven University Press,
1988):137-209. This theme is discussed further in the Commentary on ch. 66.
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story.'®” Like his choice of genre, Bede’s choice of era was deliberate and
strategic: what is irrelevant to the Ecclesiastical History, is all-important
to The Reckoning of Time, and vice versa.

A purified eschatology

On Times ends with the six World-Ages, but The Reckoning of Time
ventures beyond to explore the end of time, and the transition from time
to eternity. This innovation grew out of the Plegwin episode, where
Bede’s chronology had been criticized by “‘rustics” who believed that
each Age of the world would last 1,000 years. The implication of such a
belief is that the world will end precisely in the year 6000. In the commen-
tary on ch. 66, we shall explain how computus and chronology were
enlisted from early in the Church’s history to combat this heresy. Here
we would simply note that in electing to face this issue squarely, Bede is
acknowledging the occupational dangers computists run. To project the
dates of Easter is to project the future, and to give names to years which
have not yet been. This was a very unusual project for early medieval
people. Neither Romans nor Germans had any prospective era; they
could only name the years in the present and past, by reference to
consuls or kings. Computists not only thought about the years to come,
but also counted and named them in the columns of their Paschal
tables. But in so doing, they opened up prospects for millenarian specula-
tion which the Fathers had desperately sought to bar.

But the purified eschatology of chs. 68-71 of The Reckoning of Time
also gives Bede an opportunity to do what no previous computist had
ever attempted: to turn the reckoning of time into a figura of eternity.
The calculation of Easter merges into a meditation upon the last things,
a spiritual exercise whose purpose was to rise through the contemplation
of time to the perception of eternity. Chapter 71 brings The Reckoning
of Time to a close by underscoring the book’s essential character as a
vision of eternity through time.

167 One might add that there are other, practical reasons for adopting AD reck-
oning in the HE. The sources used for the HE, especially the papal letters dated by indiction,
could be readily dated using a Dionysian Paschal table, which correlates AD era and indic-
tion. AD was also being used in charters by Bede’s day: Harrison, Framework, 97-98. This
is not to claim that there are no “world history” elements in HE: see section on “the English
as Chosen People” in Jones, ““Some Introductory Remarks”, 125-127.
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5. BEDE’S SOURCES
The technical literature of computus

Analysis of the sources cited in The Reckoning of Time shows that Bede
had access to a manuscript computus anthology, such as we have
described above. It was of Irish provenance, and a copy made in the
eleventh century in Venddme survives as Oxford, Bodleian Library
Bodley 309. This codex is called the “Sirmond manuscript”, after the
French scholar Jacques Sirmond (1559-1651), who owned it and who
loaned it to the Jesuit chronographer Denis Petau (1583-1652). Gilles
Bouchier also borrowed the volume for his edition of and commentary
on Victorius.'®®

According to Petau, Sirmond’s volume contained the prologue and
complete tables of Victorius of Aquitaine, the prologues of Theophilus
and Cyril of Alexandria, the letter of ps.-Cyril, the Liber Anatolii, the
two letters by Dionysius Exiguus, as well as much miscellaneous compu-
tistical information.'® The Bodleian manuscript is Sirmond’s, for it
contains all the items listed by Petau, including (uniquely) the Victorian
cycles.'”” But the Sirmond volume is part of a larger manuscript cousin-
age. Three other manuscripts share much of the same material, namely
Vatican City Rossiana lat. 264 s. XI [R], Paris lat. 16361 s. XI [P], and
Geneva, Bibl. de I"Universite 50 s. IX [G]. Jones also identified a
number of other codices containing similar configurations of material.
All these codices are linked to Britain.!”!

The Sirmond manuscript is divided into two “books”. The exemplar
of Book 1 was compiled in Ireland before 718; it contained the following
items, almost all of which were known to Bede:

168 C.W. Jones, “The ‘Lost’ Sirmond Manuscript of Bede’s Computus”, English
Historical Review 51 (1937):204-205.

169 Petau217-219, 225-228.

170 Ibid. 204-213; see also BOT, ch. 6.

171 The other MSS include [L] Cotton Caligula A. XV, s. VIII; [O] Bodl. Digby 63,
s. IX;[C] Cologne Dombibliothek 83(ii), ca.805; [M] Milan Ambrosiana H 150 inf., ca.810
(the “Bobbio computus”); [D] Leiden Scaliger 28, s. IX; [B] Bern 610, s. X; [Be] Besangon
186, s. IX; [Ba] Basel F 11 15 k, s. IX [V]; Vat. lat. 642, s. XI'. Evidence for Insular prove-
nance includes the following: M contains a unique Irish Easter cycle; D, C, G show Insular
palaeographical symptoms; O was written at Winchester or Canterbury, AD 867, and con-
tains no works of Bede, but many works Bede used; O and C are the only MSS to contain the
“Cologne Prologue”, edited by Krusch (Studien I, 227-244), which Bede describes in his
letter to Plegwin.
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A. The “Irish computus”. Fol. 62r—v of the Sirmond manuscript
contains the prologue and capitula of an anonymous computus
text (De numero igitur . .. De Victorio et dionisio. De Boetio. De
calculo.) which probably belongs to the following item, namely
De computo dialogus (Sirmond, fols. 62v—64v). Together with the
next item, De divisionibus temporum liber'? (Sirmond, fols. 64v—
73v), it probably formed a single work.'”® As we have already
seen, this work (or works) strongly influenced Bede’s conception
of the scope and content of computus. Like other Irish computus
treatises, notably the De ratione conputandi,'” this work is organ-
ized according to divisions of time in ascending order of magni-
tude. The Reckoning of Time adopts and expands upon this
strategy. De divisionibus temporum is cited directly in chs. 2, 3, 5
and 11 of The Reckoning of Time.

B. Short tracts and formulae. These include a tract on the bissex-
tus (Sirmond fols. 74r-76r),'”> and one on the saltus lunae
(Sirmond fols. 76r-78r),'”® as well as formulae for the saltus
lunae (Sirmond fol. 78r-v),'”” the bissextus (Sirmond fol. 78v),!"®
and one to find the number of hours of moonlight on any night
of the lunation (Sirmond fols. 78v—79r). None of these are
quoted directly by Bede, but none teach anything different from
what is found in The Reckoning of Time. Such formulae and
tracts, being anonymous, were freely adapted and excerpted.

C. Computistical poem: (Sirmond fols. 79r—80r) Annus solis conti-
netur . . . de soli secula."” This item is not cited by Bede; however

172 PL 653-664, but the text in the Sirmond MS diverges from the PL text at 657B
and contains all 14 divisions of time.

173 C.W. Jones, Bedae pseudepigrapha: Scientific Works Falsely Attributed to
Bede (Ithaca and London: Cornell University Press, 1939):48-51. See above, n. 18.

174 Bede did not, apparently, know this work.

175 Published amongst the works of Alcuin in PL 101.993 (based on the edition of
Froben, Regensburg, 1760).

176 PL 101.984-9.

177 PL 101.989-90.

178 PL 101.998-9.

179 Published (a) as authentic work of Bede by Giles, Venerabilis Bedae opera
quae supersunt omnia (London: Whittaker and Co., 1843-1844):1.54-5, whence it was re-
printed in PL 94.605-6 and (b) anonymously in PL 129.1369-72 from the “Bobbio compu-
tus” in Milan, Ambrosiana H 150 inf. Critical ed. by Karl Strecker in MGH Poetae 4.2
(1923): no. 114, pp. 682-686.
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Jones, following the lead of some medieval manuscripts, thought
it might actually be by Bede.'®’

The items in “Book 2” of the Sirmond manuscript are also found, and in
the same order, in G and (for the most part) L, which was written before
the end of the eighth century, and probably copied from a pre-Bedan
exemplar. The strong Insular affiliations of these manuscripts argue for
an Irish origin. So do the contents of Book 2: the Epistola Cyrilli, ps.-
Anatolius, the Disputatio Morini, and the Acts of the spurious Synod of
Caesarea are all Irish forgeries; Cummian’s Epistola furnishes proof
that the letters of Paschasinus and Dionysius, the Prologus Cyrilli (a
critique of Victorius composed in Spain in the seventh century), and the
Victorian and Dionysian cycles were also available in Ireland before the
time of Bede. Book 2 contains the following items:

D. Computistical formulae. After three anonymous argumenta
(fols. 80v—81r) De annis domini, De indictione, De Pascha,'®" the
Sirmond manuscript reproduces the authentic Argumentum titu-
lorum paschalium of Dionysius Exiguus (Sirmond fols. 81r-
82r).!82 These Dionysian rules of thumb for discovering various
computistical data form the backbone of the whole second half
of The Reckoning of Time, since they cover each of the eight
columns of the Paschal table. Bede cites the Argumenta directly
in chs. 47-49, 52, 54, and 58. The formula for finding the Paschal
Moon which follows on fol. 82r—v (Incipit calculatio quomodo re-
pperiri possit quota feria in singulis annis xiiii luna paschalis id
est circuli decennouenalis. A primo anno . .. luna paschalis xiiii.
Haec argumenta hic finitur.) is not by Dionysius, but circulated
in the Middle Ages as part of the expanded Argumenta titulorum
paschalium.'®

E. Dossier of letters in defence of the 19-year Alexandrian cycle.
The dossier opens with ps.-Jerome, Disputatio de sollemnitatibus

180 BOT 270 and 283, n. 69. It is attributed to Bede e.g. in Leiden, Scaliger 38 (s.
XTI). Jones may have abandoned this idea later, however, for he does not include the poem in
the opuscula fortassis genuina in BOD.

181 Jones says all three are frequently found in MSS. The first is printed in PL 67
from Reims 298.

182 1In the Sirmond MS, the argumenta stop with no. 10 in Jan’s and Krusch’s edi-
tions: see n. 103 above.

183 Cf.PL 67.505.
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paschae (Sirmond fols. 82v—84r), a tract in favour of the Alexan-
drian 19-year cycle.'®* Bede does not directly cite this work, but
he definitely makes use of the remainder of the dossier, namely
the letter of Paschasinus to Pope Leo (Sirmond fols. 84r-86r),'®
cited in chs. 9, 11, 43, 66 (though not at all in On Times); the
letters of Dionysius Exiguus to Bonifatius and Bonus (Sirmond
fols. 85r-86r),'®° and to Bishop Petronius (Sirmond fols. 86r—
87v)'7 (the letter of Dionysius to Petronius appears in chs. 11,
16, 30, 38 and 47, while the one to Bonifatius and Bonus is cited
in chs. 42, 45 and 56); Proterius of Alexandria’s letter on the
Easter controversy of 455 addressed to Pope Leo I (Sirmond
fols. 88r-89v)'®® (cf. chs. 6, 16 and 25, as well as the Letter to
Wicthed); and the Epistola Cyrilli (Sirmond fols. 89v—90v),'®’
quoted in ch. 44, as well as in the Letter to Wicthed.

F. The “Irishforgeries”. These include the Liber Anatolii (Sirmond
fols. 90v—93v)!® which Bede, like so many others, accepted as
genuine, and which is cited extensively in The Reckoning of
Time,"" as well as a puzzling oddity entitled Disputatio Morini
Alexandrini episcopi de ratione paschali (Sirmond fol. 94r-v).
This Insular forgery seems to be pro-Alexandrian, but the text is
very obscure and its motivations not entirely intelligible. More a
theological tract than a computistical essay, it seems to argue that
while the equinox is on 25 March, one must start to celebrate
Easter on 22 March, since (a) Christ was crucified on 21 March
and (b) 21 March was the anniversary of the Creation of the

184 The rubric (Exemplum suggestionis boni sci. primice. De sollemnitatibus et
... ora pro me venerabilis papa) belongs to the Exemplum Boni (ed. Krusch, “Ein-
’, 109) but the text is ps.-Jerome, Disputatio de sollemnitatibus paschae, ed. Krusch

Neues Archiv 10 (1885):84-89 from P, pp. 212-217. Also printed in PL 22.1220. Cf. BOT

108-109.

Sirmond

185 See above, p. 1.

186 See above, p. liii.

187 See above, p. liii.

188 See above, p. 1.

189 See above, pp. lix-1x.

190 See above, pp lvi-lviii.

191 Chs. 6, 14, 16, 17, 22, 25, 30, 42, 50, 66 as well as the Letter to Wicthed. In the
manuscript, this is followed by extracts from Eusebius, Jerome et al. concerning

Anatolius (Sirmond fols. 93v—94r).
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world, which occurred four days before the equinox. Since the con-
clusion follows that it is legitimate to celebrate before the equinox,
it is little wonder that this tract fell into obscurity.'”> Bede does
not cite Morinus, but he had better authorities at his disposal.
Finally, there are the spurious Acts of the Synod of Caesarea
(Sirmond fols. 94v-95v), here entitled Epistola Philippi de
pascha,'®? another Insular tract composed in favour of the Alexan-
drian computus. It is cited in chs. 47 and 56 of The Reckoning of
Time.

G. Formula for finding the age of Moon on the first of the month.
(Sirmond fol. 96r-v: Incipit calculatio quomodo reperire . ..
errore sublato reperies.) Under this rubric are found three
lengthy formulae using the Victorian system of calculating from
the kalends of January, later adapted by Bede in The Reckoning
of Time, ch. 20 for use with the Dionysian system.'**

H. Pope Leo Is first letter to Emperor Marcian concerning the
Easter controversy of 455 (Sirmond fols. 96v-97r)'> appears in
ch. 44 of The Reckoning of Time.

1. A tract on the mystical significance of Easter. (Sirmond fol. 97r—
v: De pascha autem tanquam maximo sacramento . . . illuminante
comedamus.) Not cited by Bede, and not related to his own
chapter 47 on the ““allegorical interpretation of Easter™.

J. Romana computatio. (Sirmond fols. 97v-98r: Romana computa-
tio ita digitorum . .. aures retro respicientes.) A tract on finger
reckoning, probably the source of The Reckoning of Time, ch. 1.'%°

K. Theophilus’ prologue, dedicated to Theodosius (Sirmond fols.
98r-99r)"7 is frequently quoted by Bede in The Reckoning of
Time, notably in chs. 6, 11,43, 59 and 61.

192 Jones, “Lost Sirmond Manuscript”, 216; Grosjean, “Recherches”, 225 sqq.

Cordoliani (“Les computistes”, 28-34) provides an edition of the text from MS Tours 334,
in parallel with Muratori’s edition from Milan Ambrosiana H 150 Inf. (PL 129.1357-1358).

193 Ed. Krusch, Studien II, 303-310, and from a different recension by A.

Wilmart, “Un nouveau texte du faux concil de Césarée sur le comput pascal”, in his Analec-
ta reginensia, Studi e testi 59 (Vatican City: Bibliotheca Apostolica Vaticana, 1933):19-27.

194 Jones, “Lost Sirmond Manuscript”, 217.

195 See above, p. L.

196 Ed. Jones, BOD 3.671-2; see Commentary on The Reckoning of Time, ch. 1.
197 See above, p. x1.
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L. Fol. 99r—v. Computistical argumenta.

M. Prologus Cyrilli (Sirmond fols. 90v—101r)'"® is quoted in
chs. 11, 30 and 43.

N. Extracts from Macrobius’ Saturnalia (Sirmond fols. 101r—
105v), known to Bede (though not so identified in the Sirmond
manuscript) as Disputatio Hori [or Chori] et Praetextati."®® The
Disputatio Chori et Praetextati is ubiquitous, but especially sig-
nificant for chs. 11-13 of The Reckoning of Time, and also cited
in chs. 16, 36, 46. Bede used it much more sparsely in On Times,
and not at all in The Nature of Things.

O. Miscellany of computistica: including computistical extracts,
some from Isidore (fols. 105v—107v), the rubric of Dionysius
Exiguus’ cycles (fol. 107v), and a rota showing lunar and solar
months and number of days in seasons (fol. 108r).

P. Victorius of Aquitaine. Following a biographical note on Vic-
torius, based on Gennadius (Sirmond fol. 108r), the Sirmond
manuscript reproduces Archdeacon Hilarius’ letter to Victorius,
as well as Victorius’ prologue (Sirmond fols. 108r-110v). Hilarius’
letter to Victorius appears in ch. 43 of The Reckoning of Time, and
Victorius’ prologue in chs. 50, 51 and 61. A short chronicle inter-
venes (Sirmond fols. 111r-113r), comprising selections from Eu-
sebius/Jerome, from Olympiad 157 to AD 32, and then follows
Victorius’ 532-year cycle (Sirmond fols. 113r-120r). The
Sirmond manuscript’s version has no double dates. Bede refers
directly to this cycle in chs. 50, 51 and 61.

Q. Dionysius’ 19-year cycles. (Sirmond fols. 120r—131v). The
Sirmond manuscript’s version runs from AD 532-1421, and con-
tains annals.

Whatis most intriguing about the discovery of the Sirmond manuscript, is
that it reveals that Bede’s knowledge of the Dionysian computus was
derived, not from Rome or even from the Continent, but from Ireland.
The Sirmond computus anthology is plainly an Irish production, behind
which lies a Spanish or African chrestomathy. O Croinin argues that the

198 Ed. Krusch, Studien I, 337-343.
199 See notes and Commentary on The Reckoning of Time, ch. 12.
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exemplar of the Sirmond group was compiled in southern Ireland in AD
658, and passed from there shortly after to Northumbria and Jarrow.?”
The itinerary of this collection was probably from southern Ireland to
south or south-western England, and thence north. A southern Irish
provenance is likely precisely because the collection contains both
Victorian and Dionysian material, but not an 84-year Irish Paschal
cycle. The south of Ireland had switched to the Alexandrian reckoning
after Mag Léne, but was uncertain whether “Alexandrian” meant
“Victorian” or “Dionysian”’; the north, however, was loyal to the 84-
year cycle until 715, so the collection could not have derived from Iona.?"!

Did Bede know that he was using an Irish computus anthology?
Would it have made any difference to him? Jones thinks it would: he
points out that Bede never mentions an Irish teacher or school or even
the word Scotti because he “feared these sources unless they were care-
fully checked”.2° O Créinin even accuses Bede of deliberately suppres-
sing information about the Irish origin of his material, presumably out
of dislike for the Irish.?® Indeed, it has become almost fashionable now
to accuse Bede of anti-Hibernian prejudice. Alan Thacker, however,
refutes these allegations. Bede rarely refers to “the Irish” in general
terms, but when he does, it is in a complimentary light: they are the gens
innoxa, friendly to the English, whom Ecgfrith of Northumbria unjustly
attacks (HE 4.26). If Bede suffers from ethnic prejudice, it is against the
British, not the Irish.>** Bede was aware that a majority of the Irish
followed Roman Paschal reckoning; in his account of Whitby, an
Irishman named Ronan argues on the Roman side. In fact, Thacker
suggests that the Insular Paschal “controversy” may have been less a
real conflict than a struggle in the mind of Bede himself. For Bede,
Lindisfarne and Iona are the cradles of Northumbrian Christianity, and
the resistance of Iona to Roman computus was painful and embarrass-
ing; that is why the conversion of Iona to the orthodox reckoning is the
climax of the Historia Ecclesiastica.®®> Thacker makes the sensible

200 Daibhi O Croinin, “Irish Provenance”, 233.

201 Ibid. 242. O Croinin suggests that Aldhelm also had access to a Sirmond-type
MS. A further argument in favour of a southern Irish origin is the fact that Cummian ap-
parently had a similar anthology: cf. O Croinin and Walsh 31.

202 BOT131.

203 “Irish Provenance”, 246-247.

204 Thacker 32-36.

205 Ibid. 41-42.
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suggestion that if Bede did not always credit his Irish computistical
sources, it was probably because most of them were either anonymous,
like the De computo dialogus, or pseudonymous.?® In the Historia eccle-
siastica he certainly expresses admiration for Irish learning in general >’
In the case of The Reckoning of Time, it is very unlikely that Bede was
targetting ““the Irish” en bloc; in fact, by the time he wrote The Reckoning
of Time Bede would not associate the 84-year cycle so much with the Irish
as with the British, who still refused to convert. If anything, Bede may
have felt that the problem with the present-day Irish was that many of
them still favoured the cycle of Victorius, but they certainly were not
peculiar in that, as the Gaulish churches did t00.?”® There was no need
for Bede to single out ““‘the Irish” by name in The Reckoning of Time.
The Sirmond manuscript is uniquely important for Bede’s project, but
it is certainly not the only computus collection available to him. Much
computistical literature known to Bede is not accounted for by the
Sirmond volume. In the Letter to Plegwin, for example, he mentions that
when he was a boy, he saw a computus treatise “written by some heretic”.
His description of the contents would suggest that this suspect tract is the
“Cologne Prologue”, an Irish description of an 84-year cycle with saltus
in the 12th year.?* He knew a number of anonymous tracts, such as the
De saltu lunae falsely ascribed to Columbanus (ch. 42), the anonymous
De causis quibus nomina acceperunt duodecim signa (chs. 16, 17), and the
De ratione embolismorum (ch. 45); earlier computistic literature like
Victor of Capua’s De pascha (chs. 27, 50, 51 and 64); as well as other
calendar material such as the Laterculus of Polemius Silvius (chs. 11, 14).

Secular scientific, technical and general literature

As we have seen, Bede was indebted to the Irish computists and cosmo-
graphers for much of his “scientific programme”,?'” but in one respect

206 Ibid. 50.

207 E.g. HE3.3.27; Thacker 50. For further evidence of Bede’s interest in the Irish,
and indifference to the issue of ethnic identification, see T.M. Charles-Edwards, “Bede, the
Irish, and the Britons”, Celtica 15 (1983):42-52, and C.A. Ireland, “Boisil: An Irishman
Hidden in the Works of Bede”, Peritia 5 (1986):400-403.

208 Thacker 53-4.

209 Ed. Krusch, Studien I, 227-235; cf. Jones, BOT 91. However, this text is found
in other MSS of the “Sirmond group”: see n. 171 above.

210 See Introduction, sections 2 and 5.
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he differed from them markedly. The Irish cosmographers of the seventh
century, especially the “Irish Augustine” who wrote De mirabilibus
sacrae scripturae and the anonymous author of the Liber de ordine crea-
turarum, drew their lore about the natural world entirely from the Bible,
patristic exegesis, and works of grammar. They did not have access to
any secular scientific literature, neither Isidore’s The Nature of Things,
nor the scientific books of the Etymologies, nor Pliny.*"' Bede knew all
three of these works, and others as well. Indeed, he is one of the rare
early medieval writers to make systematic use of such writings. In this
respect he not only goes beyond the Irish cosmographers, but departs
from Isidore himself, whose science largely came from grammars and
literary compilations.

Isidore of Seville is a major source for both The Nature of Things
(which even borrows its title from Isidore) and On Times, which
depends heavily on the fifth book of the Etymologies. As we have seen,
Bede is accepting and diplomatic about his Irish sources, even when he
disagrees with them. This accords with his usual non-confrontational
attitude towards the learned tradition: when he disagrees with received
wisdom, he passes over the matter in silence. Not so in the case of
Isidore. Bede not only cuts down considerably on his use of Isidore’s
works in The Reckoning of Time, by comparison with On Times and
The Nature of Things,”'* but displays his impatience with Isidore more
openly. He is discretely critical of Isidore’s dating of the equinox (ch. 16)
— discretion being called for because St Ambrose made the same error.
But in ch. 24, his refutation of Isidore’s views on weather prognostication
by the Moon is less restrained. In ch. 35 he is even more forthright:

Bishop Isidore the Spaniard said that winter begins on the 9th
kalends of December [23 November], spring on the 8th kalends
of March [22 February], summer on the 9th kalends of June [23
May], and autumn on the 10th kalends of September [23

211 Smyth 30-33.

212 Isidore’s De natura rerum is cited directly or indirectly 28 times in The Reck-
oning of Time, compared with 50 times in The Nature of Things and 12 times in On Times.
The Etymologiae are also cited more often in The Nature of Things (46 times) than in the
much longer Reckoning of Time (34 times). Bede may have thought that the Irish De ordine
creaturarum was by Isidore: it is cited only once in The Reckoning of Time and 13 times in
The Nature of Things, as well as in In Gen. Isidore’s chronicle forms the backbone of the
world-chronicle in On Times, butis used only for the first two World-Ages in The Reckoning
of Time, ch. 66.
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August].?"* But the Greeks and Romans, whose authority on
these matters, rather than that of the Spaniards, it is generally
preferable to follow, deem that winter begins on the 7th ides of
November [6 November], spring on the 7th ides of February [6
February], summer on the 7th ides of May [8 May], and autumn
on the 7th ides of August [7 August].

The issue of Bede’s attitude towards Isidore has been the matter of much
recent debate. The consensus opinion is that while Bede may have been
dependent upon Isidore in the early phases of his career as a scholar, he
gradually became disillusioned with the bishop of Seville, and at the end
of his life, spent his final hours compiling a list of the errors in De natura
rerum on the grounds that he did not want his “children learning what is
not true, and losing their labour on this after I am gone”.'* Roger Ray
argues that Bede’s quarrels with Isidore on a wide variety of issues
(including the nature of history) intensified over the course of Bede’s life-
time.?!® Jones acknowledges that Bede actively disliked certain Isidorean
postures, particularly his “pretentiously humanistic approach”,*'® but
points out that on the issues of natural science and computus, Bede also
had positive reasons for wishing to revise Isidore. He had access to
superior materials: the Irish computistica, and above all, Pliny, for
whom Bede felt evident admiration. It is by calling on Pliny and ps.-
Anatolius that Bede refutes the Isidorean teaching on the seasons
quoted above. What seems perhaps less likely is that Bede would have
occupied himself upon his deathbed with refuting errors which he had
already implicitly, and occasionally explicitly, corrected in The Reck-
oning of Time. Nor is it entirely plausible that Cuthbert, who wrote the
account of Bede’s last moments, would have chosen to present his
master in such a pugnacious pose. Perhaps what Bede was compiling in
his final days was not exceptiones (errors) but excerptiones (extracts),>!’

213 Isidore, DNR 7.5 (203.46-51).

214 Cuthbert, Epistola de obitu Bedae, in Colgrave and Mynors, pp. 582-583.

215 “Bede’s vera lex historiae”.

216 “Bede’s Place”, 266; see also Thomas Eckenrode, ““The Growth of a Scientific
Mind: Bede’s Early and Late Scientific Writings”, Downside Review 94 (1976):208-209, and
the literature cited by Max Lejbowicz, ““Postérité médiévale de la distinction isidorienne as-
trologia/astronomia: Béde et le vocabulaire de la chronometrie”, in Documents pour [’his-
toire du vocabulaire scientifique, no. 7 (Paris: Editions du CNRS, 1985):26 and 41, n. 47.

217 William McCready, “Bede, Isidore, and the Epistola Cuthberti”, Traditio 50
(1995):88. McCready, however, concludes that what Bede was doing was correcting a
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i.e a florilegium or edition of Isidore which weeded out pernicious errors
such as those Bede refutes in The Reckoning of Time. Be that as it may,
the fact that the manuscripts of Cuthbert’s letter prefer exceptiones
suggests that Bede’s coolness towards Isidore was no secret, and not
necessarily regarded as a stain on his character.

Bede generally prefers not to cite pagan writers if he can avoid it,
and certainly avoids commending them.?'® But in ch. 27 of The Reck-
oning of Time he is not ashamed to express open admiration for
Pliny’s “delightful book, the Natural History”; in ch. 31, he boldly
compares the authority of Pliny with that of Basil and Ambrose. Yet
Bede’s use of Pliny is oddly spotty. Jones’ index of sources indicates
that Bede drew on Books 2 (heavily), 3-7, 28, 30, 35 and possibly 37
of the Historia naturalis, and elsewhere he suggests that Bede knew
Pliny only through a florilegium of extracts.”'® Such an anthology did
circulate in eighth-century England, from whence it was transported
to the continent.””” However, it contains excerpts only from Books 2
and 18; moreover, distinctive readings from this anthology are found
in four citations in The Nature of Things, but not in any of the Pliny
passages in The Reckoning of Time, nor in the other Pliny citations in
The Nature of Things or On Times. Furthermore, Bede never cites
Book 18 of the Historia naturalis, which would have been very useful
to him in his researches on time, and which does appear in the

corrupt manuscript of De natura rerum, whose textual aberrations might deceive his stu-
dents, or even translating the work into English, or correcting a faulty translation.
McCready feels that Bede’s hostility to Isidore has been exaggerated, but does not
mention these passages from The Reckoning of Time.

218 For example, Bede makes considerable use of Vegetius’ Epitoma rei militaris,
but never cites the author or title of the book. He may not have known who Vegetius was (no
writer prior to the Carolingian period mentions Vegetius by name). But Jones also observes
that Bede “‘often concealed the source from which he drew if the orthodoxy of the source
was questionable” (“Bede and Vegetius”, The Classical Review 46 (1932):248). Vegetius
was a pagan writer, and war is certainly an unedifying topic.

219 BOT 366.

220 Ed. Karl Riick, Ausziige aus der Naturgeschichte des C. Plinius Secundus in
einem astronomisch-komputistischen Sammelwerke des achten Jahrhunderts, Programm
des Koniglichen Ludwigs-Gymnasiums fiir das Studienjahr 1887-88 (Munich: F. Straub,
1888). I have been unable to consult V. King, “An Investigation of Some Astronomical Ex-
cerpts from Pliny’s Natural History found in Manuscripts of the Earlier Middle Ages”,
D.Litt. thesis, Oxford, 1969.
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anthology.?*! In short, we can conclude that Bede did not use the usual
English Plinian anthology, but that he did not have access to a full
edition of the Historia naturalis either.**?

Besides Pliny, Bede cites Solinus in ch. 31 (the same passage is found
in The Nature of Things ch. 9), and Vegetius in chs. 25, 27, and 29223
Vegetius seems to have been a major classical discovery of Bede’s adult
life, for he also used him (albeit without naming him) in his commentary
on the Acts of the Apostles, and in the Historia ecclesiastica.*** His use
of Macrobius (whom he discovered in his “Irish computus’) is discussed
above. Bede’s little library of secular literature also included some
medical works: ps.-Hippocrates’ Letter to Antigonus, cited in ch. 30,
and the Epistola ad Pentadinum of St Augustine’s friend Vindicianus
Afer, used in ch. 35.%% A few lines from Vergil and Ausonius, and some
excerpts from grammarians like Priscian (ch. 4) and Julian of Toledo
(ch. 3), round out the secular literature.

Patristic writings

Bede may have differed from the Irish cosmographers in his use of secular
scientific literature, but he thoroughly resembled them in the manner in
which he employed the Fathers as sources of information about the
natural world.??® Hexaemeral literature and commentaries on Genesis
furnish the lion’s share: Ambrose’s Hexaemeron is used more frequently
in The Reckoning of Time than in any of Bede’s other scientific writings,
including The Nature of Things; The Reckoning of Time is the only scien-

221 M.L.W. Laistner, “The Library of the Venerable Bede”, in Bede: His Life,
Times and Writings; rpt. in Intellectual Heritage of the Early Middle Ages, ed. C.G. Starr
(Ithaca: Cornell University Press, 1957):124.

222 Bede’s situation seems to have been the normal one in the pre-Carolingian and
Carolingian period: see Bruce Eastwood, ““The Astronomies of Pliny, Martianus Capella
and Isidore of Seville in the Carolingian World”, in Science in Western and Eastern Civiliza-
tion, 162-168.

223 Vegetius is also used in The Nature of Things chs. 19, 27, 36; these are not the
same passages as those in The Reckoning of Time.

224 Jones, “‘Bede and Vegetius”, 249.

225 For editions and discussion, see Bibliographie des textes médicaux latins: anti-
quité et haut moyen dge, ed. Guy Sabbah, Pierre-Paul Corsetti and Klaus-Dieter Fischer
(Saint-Etienne: Publications de I'Université, 1987):96-99, 154.

226 Smyth 18-20; compare her list of patristic sources exploited by Irish cosmo-
graphers (23 sq.) with those used by Bede and discussed below.
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tific work where Bede cites Basil’s Hexaemeron. The works of Augustine
which form the backbone of Bede’s explanation of Creation in In
Genesim reappear here as well: De Genesi ad litteram and De Genesi
contra Manichaeos. It is interesting to observe, however, that Bede uses
Augustine rather less in The Reckoning of Time than in his earlier
works. There is only one citation from De Genesi ad litteram in The Reck-
oning of Time, compared to ten in The Nature of Things; there are no
quotations from De Genesi imperfectus liber, a work which Bede uses
frequently in his earlier cosmological book. Bede’s relationship to
Augustine was a rather complex one. In ch. 5, he discreetly distances
himself from Augustine’s philosophical allegorizing of the Creation
narrative in Genesis, in favour of the more literal approach of Ambrose
and Basil. This may represent a fundamental ideological shift for Bede,
or it may simply reflect his concern not to confuse students with irrele-
vant subtleties. The Irish loved to juxtapose differing patristic
opinions,*?” but Bede on the whole preferred to soft-pedal differences in
the interests of clarity and orthodoxy.

Besides these hexaemeral sources, Bede drew on his wide reading in
patristic literature for a vast array of scientific lore and theological
commentary. Works like Augustine’s De civitate Dei are heavily mined
(chs. 8, 27-28, 34, 43, 66, 68, 70), as are his Letters 60 (chs. 25, 27, 64)
and 199 (chs. 5, 9, 27, 68), both on subjects connected with Easter.
Bede’s doctrine of the six World-Ages (chs. 10, 66) is thoroughly Augusti-
nian, and might have come from Contra Adimantum Manichaei disci-
pulum, De Genesi contra Manichaeos, De catechizandis rudibus, the
Tractatus in evangelium Toannis or De Trinitate. Incidental use is made
of Augustine’s De consensu evangelistarum (ch. 4) and De sermone
Domini in monte (ch. 4), Ambrose’s Explanatio super Psalmos (ch. 71),
the letters of Jerome, his Adversus Jovinianum (ch. 1), In Danielem (ch.
69) and commentaries on Isaiah (ch. 5), Amos (ch. 11) and Matthew
(ch. 27), the pseudo-Clementine Recognitiones (chs. 5, 7), Cassian’s De
incarnatione Domini contra Nestorium (ch. 5), and Philippus Presbyter’s
commentary on Job (chs. 4, 29).%?® Echoes of other patristic works are
abundant.

227 Smyth 35 sq.

228 Philippus was a disciple of Jerome who died AD 455/6. His commentary on
Job was published as a work of Bede in the folio edition of Hervagius (Basle, 1563):1V, 602.
It appears amongst the works of Jerome in PL 26.619-802. There are a number of excellent
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In contrast to secular works, patristic literature is cited openly and
specifically. Bede is proud to engage the Fathers in his exploration of
the cosmos and time, for in his view, the main source of truth about the
natural world is the Bible itself, and the main reason for studying nature
is to understand what the Bible is saying. He knew the Bible intimately
and in detail, and its verses served as a flexible storehouse for the infor-
mation he would need.”?® Bede was also heir to an Irish intellectual
culture that regarded the study of nature as a key to validating the mira-
cles of the Bible (cf. De mirabilibus sacrae scripturae), or of penetrating
God’s own creative processes (cf. De ordine creaturarum). His heavy
debt to the Fathers is not merely faute de mieux — he had Isidore and
Pliny, after all — but a declaration of allegiance to the ideal of doctrina
christiana. How he deployed this erudition in the service of this ideal is
the theme of our commentaries on the individual chapters of The Reck-
oning of Time.

6. MANUSCRIPTS, GLOSSES, EDITIONS, AND PRINCIPLES
OF TRANSLATION

Manuscripts

... for God, the orderer of natures (naturarum dispositor) who
raised the Sun from the east on the fourth day of Creation, in the
Sixth Age of the world, has made Bede rise from the West as a
new Sun to illuminate the whole earth.?*°

Though Notker the Stammerer commended Bede primarily as a
Scriptural exegete, the computistical flavour of this eulogy is not
without significance. Bede was a very popular writer not only in his
own time and country, but for generations thercafter, and across

8th-c. MSS, and a critical edition is sorely needed: cf. E.A. Lowe, English Uncial (Oxford:
Clarendon Press, 1960): Pl. XXXVII = MS Leningrad F.v.1.3, fol. 38. Jones notes that this
work was nearly as popular as Gregory’s Moralia in Bede’s day: BOT 334-335.

229 Jones, BOT 128.

230 ...quem naturarum dispositor deus, qui quarta die mundanae creationis solem
ab oriente produxit, in sexta aetate saeculi nouum solem ab occidente ad inluminationem
totius orbis direxit. Notker Balbulus, Notatio de illustribus viris, ed. Erwin Rauner,
“Notkers des Stammlers ‘Notatio de illustribus viris’: Teil I: kritische Edition”, Mittellatei-
nisches Jahrbuch 21 (1986):60. The translation of this passage is by Michael Idomir Allen,
“Bede and Frechulf at Medieval St Gallen”, Beda Venerabilis 65.
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Europe,?! and The Reckoning of Time was the most popular of Bede’s
textbooks. 240 manuscripts of all or part of the book survive, compared
with 93 of On Times, 134 of The Nature of Things, and 96 of De sche-
matibus et tropis. The fortunes of The Reckoning of Time are traced
through its manuscripts, their glosses, and later, the printed editions.

Whitelock argues that Bede’s computistical works were the first of his
writings to find an audience on the Continent, where they served to
stimulate annalistic writing as well as computus studies.*> The Reck-
oning of Time entered the European mainstream through two channels:
the Irish, and the Anglo-Saxon. The two streams seem to have been
contemporary, and their earliest witnesses are fragmentary manuscripts
whose state attests to heavy use and copying.?** Two fragments — Biicke-
burg, Niedersachsiche Staatsarchiv Dept.3/1 fols. i—viii and Miinster in
Westphalen, Staatsarchiv Misc. 1. 243 fols. 1r-2v, 11r-12v — are linked
through their north German provenance with the missions of Boniface.
Boniface appealed to English supporters to send him copies of the
works of that “candle of the Church”, Bede, and one of those works was
very probably The Reckoning of Time. The Biickeburg and Miinster frag-
ments are from a single codex written in Northumbrian uncial script,
probably about 746-750 and possibly in Wearmouth-Jarrow. The third
fragment, Darmstadt, Hessische Landes- und Hochschulbibliothek
4262, also in Northumbrian uncial, may have been written during
Bede’s lifetime.”** These are the only English manuscripts of The Reck-
oning of Time before the age of Dunstan.

231 Dorothy Whitelock, “After Bede” (Jarrow Lecture, 1960); Jones, “Bede’s
Place”’; J.E. Cross, “Bede’s Influence at Home and Abroad: An Introduction”, in Beda Ve-
nerabilis 17-29; Allen, “Bede and Frechulf”’; J.M. Clark, The Abbey of St Gall as a Centre of
Literature and Art (Cambridge: Cambridge University Press, 1926):55-70; W. Levison,
England and the Continent in the Eighth Century (Oxford: Clarendon Press, 1946): passim;
Wolfgang Viereck, “Beda in Bamberg”, in Einheit in der Vielfalt: Festschrift fiir Peter Lang
zum 60. Geburtstag, ed. Gisela Quast (Bern: Peter Lang, 1988):556-569.

232 Whitelock, “After Bede”, 41-42, 47; on the impact of The Reckoning of Time
on Carolingian annalistic writing, see also Landes 178-181.

233 Jones, “Bede’s Place”, 265.

234 Wesley Stevens, “Bede’s Scientific Achievement”, 39. For discussion of the
Biickeburg and Miinster fragments, see Jiirgen Petersohn, “Neue Bedafragmente in North-
umbrischer Unziale Saec. VIII”, Scriptorium 20 (1966):215-247 and Pl. 17-18, and idem,
“Die Biickeburger Fragments von Bedas De temporum ratione”, Deutsches Archiv fiir Er-
Sforschung des Mittelalters 22 (1966):587-597. The fragments are reproduced in E.A. Lowe,
Codices latini antiquiores (Oxford: Clarendon Press, 1934-71):9, no. 1233 and Supplement



INTRODUCTION Ixxxvii

The Irish stream®* is represented by the fragments of a late eighth- or
early ninth-century codex, Vienna Nationalbibliothek Supp. 2698. These
four leaves contain chs. 7-9, 11-16, and 21-22, written and glossed in
Ireland.?*® The glosses themselves are in Old Irish,**” and raise the intri-
guing question of whether computus was taught in the vernacular. It is
not impossible that even Bede himself taught computus in Old English.
Irish scholars on the Continent were also responsible for one of the best
manuscripts of The Reckoning of Time, Karlsruhe Aug. 167 (s. IX
med.), containing The Nature of Things, On Times, and The Reckoning
of Times, with Latin and Old Irish glosses closely related to those of the
Vienna fragments.

Jones examined 104 manuscripts for his edition, 45 of which were
written within 70-100 years of the completion of the work. This shows
how important The Reckoning of Time was for the Carolingian
schools.>*® The text is astoundingly stable, despite occasional scribal
perplexity over the computistical jargon.>* The wide dissemination of
The Reckoning of Time in the Carolingian period has made any mean-
ingful stemma out of the question but there seem to be two avenues of
dissemination: (a) the upper Rhine group (St Gall, Reichenau, Bobbio)
perhaps via Boniface’s mission, and (b) the northern France/lower

4(1233), and in his English Uncial, Tab. XVIIla—c. The Darmstadt fragments are described,
transcribed and illustrated in Kurt Hans Staub, “Ein Beda-Fragment des 8. Jahrhunderts in
der Hessischen Landes- und Hochschulbibliothek Darmstadt”, Bibliothek und Wis-
senschaft 17 (1983):1-7.

235 The Irish use of The Reckoning of Time, as well as other works of Bede, has
been investigated by Steven B. Killion, “Bede’s Irish Legacy: Knowledge and Use of Bede’s
Works in Ireland from the Eighth through the Sixteenth Century”, PhD diss., University of
North Carolina at Chapel Hill, 1992.

236 Lowe, Codices latini antiquiores 10, p. 21, no. 1511.

237 Killion 141-154; cf. John Strachan, “The Vienna Fragments of Bede”, Revue
celtique 23 (1902):40-49 and Miles Dillon, “The Vienna Glosses on Bede”, Celtica 3
(1956):340 sqq.

238 For a full list of manuscripts of The Reckoning of Time, see Jones, BOD 242—
256. For a handlist of 8th- and 9th-century codices, see Stevens, ““Bede’s Scientific Achieve-
ment”, 39-42. On early MSS of The Reckoning of Time and early mentions of the work in
library catalogues, see Dorothy Whitelock, ““After Bede”, 42-43.

239 Jones, BOT 140-141. But see Juan Gomez Pallarés, “Los excerpta de Beda
(De temporum ratione, 23-25) en el MS. ACA, Ripoll 225", Emerita 59 (1991):101-122;
the readings in this 11th-c. MS suggest that the text tradition may be more complicated.
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Rhine group.?* These two regional groups correspond to the two main
families of glosses discussed below.

Manuscripts of The Reckoning of Time crest in the Carolingian
period, and then taper off somewhat, though the book continued to be
copied, and later printed, up to the calendar reform of 1582 and even
beyond. Most manuscripts written after 1050 tend to come from
England, Spain, or Bavaria-Austria.>*!

The Carolingian enthusiasm for The Reckoning of Time entailed
certain changes to the way the text was treated. When Charlemagne
legislated educational reforms for his realm, he envisaged the curriculum
of the new monastic and cathedral schools as a programmed version of
the old monastic vocational curriculum: psalmos, notas, cantus,
compotum, grammaticam . . . libros catholicos .. .*** The term he used
for reading was psalmos, for memorizing the Psalms was at once the
first stage in learning to read and the first initiation into the Bible.>*
Compotum, like notas (writing), cantus (chant) and libros catholicos (reli-
gious literature), is redolent of the programme’s vocational roots.

The Carolingian adoption of computus into its official educational
policy made it a requisite element of every educated man’s mental equip-
ment. The emperor himself was interested in computus®** and exchanged
letters with Alcuin on the subject.”*> Groups of compotistae met for
debate and questioning: a report of one such convocation in 809,

240 Jones, BOT 142.

241 Jones, “Bede’s Place”, 270-271.

242 Admonitio Generalis, ed. A. Boretius, Capitularia regum francorum, MGH
Leges (Quarto), 2 (1883):1.59-60.

243 Tllmer 150-156; Pierre Riché, “Le psautier, livre de lecture élémentaire d’apres
les vie des saints merovingiens”, in Etudes merovingiennes. Actes des Journées de Poitiers
(Paris: Picard, 1953):253-256.

244 Discebat artem conputandi et intentione sagaci siderum cursum curiosissime
rimabatur. (“He learned the art of computing and by intelligent application explored with
great inquisitiveness the course of the stars”, Einhard, Vita Caroli, ed. Louis Halphen, 3rd
ed. (Paris: Les belles lettres, 1947). The reference to astronomy suggests that the ars conpu-
tandi was computus. Einhard also records that Charlemagne gave German names to the
months, perhaps consciously inspired by Bede’s discussion of the Anglo-Saxon months in
The Reckoning of Time, ch. 15.

245 Alcuini epistolae, ed. Ernst Dimmler, Epistolae Carolini aevi, MGH Ep. 4
(1895):2.231-235 (Ep. 145, to Charles on the saltus lunae) and 237-241 (Ep. 148, to Charles
on the calculation of the zodiacal signs). Cf. Dietrich Lohrmann, *“Alkuins Korrespondenz
mit Karl dem Grossen iiber Kalendar und Astronomie”, in Science in Western and Eastern
Civilization in Carolingian Times, 79-114. On the second letter, see Wolfgang Edelstein,
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perhaps drawn up by Abbot Adelard of Corbie, survives.>*® Diocesan
synods were admonished to ensure that the clergy knew chant and
computus,”*” and missi were to report on the level of computus expertise
in the religious establishments they visited.?*® The memorandum Quae
a presbyteris discenda sint (““What priests should learn™) stipulates that
they should know computus** and they were expected to own at least a
calendar.>® The study of computus was enjoined at the Council of
Aachen in 789.>! Whether every Carolingian priest was expected to
master The Reckoning of Time is somewhat doubtful,?*? but official pres-
sure helps to explain the high levels of production of manuscripts of The
Reckoning of Time in the eighth and ninth centuries. Carolingian manu-
scripts of the full text of The Reckoning of Time certainly bear witness
to its active use in teaching. In Bede’s formulae and worked examples,
the annus praesens was modified to bring it up to date,>> and sometimes
additional formulae were interpolated.>*

While Bede’s great treatise on the calendar was becoming a corner-
stone of the Carolingian curriculum, other forces were at work which
changed the way that curriculum was conceived. Carolingian school-

Eruditio und sapientia. Weltbild und Erziehung in der Karolingerzeit. Untersuchungen zu
Alkuins Briefe (Freiburg im Breisgau, 1965):102-103.

246 C.W.Jones, “An Early Medieval Licensing Examination”, History of Educa-
tion Quarterly 3 (1963):19-29. Jones’ text is from Oxford, Bodleian Library 309, fol. 141. He
thought this MS was unique, and was not aware of a previous edition, based on Paris, Bib-
liothéque nationale nouv. acq. lat. 1613 fols. 20-22 (s. IX') and Brussels, Bibl. Royale 9590
fols. 55v—56r (s. XI) by E. Diummler, Epistolae Caroliniaevi 2, MGH Ep. 4 (1895):565-567.1
have noticed another copy in Paris, Bibl. nationale lat. 1615 fols. 143v-144v, and Wesley
Stevens informs me that there is yet another in Paris, Bibl. nationale lat. 2796 fols. 98r-99r
(s. IX).

247 Capitularia regum francorum 2.237.

248 Ibid. 2.121.

249 [bid. 2.235.

250 Regino of Priim, De synodalibus causis 92 (PL 132.191C).

251 MGH Leg. 2.1, p. 60.

252 For a rather negative assessment of Carolingian expertise in computus, see
Alexander Murray, Reason and Society in the Middle Ages (Oxford: Clarendon Press,
1978):153.

253 E.g. in Wiirzburg Theol. fol. 46 (Salzburg 792-807) the annus praesens in ch.
49 was changed by the original scribe to 800.

254 E.g. Munich CLM 14725 (Regensberg, s. IX") adds additional formulae to
chs. 49, 52, 54 (cf. Jones, BOT 147).
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masters, especially those attached to cathedrals, discovered long-
neglected works like Martianus Capella’s De nuptiis Philologiae et
Mercurii, which introduced them to the idealized ancient curriculum
known as the Seven Liberal Arts. Many of these schoolmasters glossed
both Martianus and the works of Bede: men like Martin the Irishman
(817-875), head of the cathedral school of Laon,?*> and his followers
Manno of Laon and Heiric of Auxerre.””® None of these men were
computists, and when they read Bede, they were looking for material to
fill the category of astronomia in their new taxonomy of learning. As we
shall see shortly, this had a considerable impact on the way in which 7The
Reckoning of Time was glossed in the Carolingian age. It also entailed
an approach to computus which differed significantly from Bede’s. Bede
never mentions the Liberal Arts, and as we have seen, his monastic
conception of doctrina christiana encouraged the dismantling of ancient
genres of scientific and didactic literature and the incorporation of their
contents into new Christian formats. This tide began to reverse in the
Carolingian period. The works of astronomy and natural science which
Bede had pillaged on behalf of computus were now copied and studied
for their own sake.?*’ In consequence, Bede himself was mined for astro-
nomical information that could be rearranged in more “classical”
formats. For example, the Aratus latinus is a Latin translation of a
group of texts, including the astronomical poem of Aratus of Soli, a
commentary on the same, and other associated texts. It survives in two
versions. The original version was put together in the first half of the
eighth century, probably at Corbie. The revised version, prepared in the
latter half of the same century, likewise came from northern France.
This version abbreviated the poem drastically, and rewrote the commen-
tary in better Latin, with some parts replaced by new texts borrowed
from Hyginus, Isidore of Seville, Fulgentius, Pliny, etc. The Pliny

255 On Martin’s glosses to The Nature of Things and The Reckoning of Time, see
John J. Contreni, The Cathedral School of Laon from 850 to 930: Its Manuscripts and
Masters, Munchner Beitrdge zur Medidvistik und Renaissance-Forschung 29 (Munich:
Arbeo-Gesellschaft, 1978):124-126, and Jones, BOD 257-261.

256 Contreni, ch. 10, esp. 139, 150-151.

257 Cf. Stephen C. McCluskey, Astronomies and Cultures in Early Medieval
Europe (Cambridge: Cambridge University Press, 1998):ch. 8, and ‘““Astronomies in the
Latin West from the Fifth to the Ninth Centuries”, in Science in Western and Eastern Civi-
lization, 139-160; Bruce Eastwood, “The Astronomies of Pliny, Martianus Capella and
Isidore of Seville in the Carolingian World” (see n. 222).
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excerpts are in fact derived from Bede’s The Nature of Things, and the
Aratus latinus also borrows other passages from Bede.>>®

An index of this change of direction with regard to computus is
Rabanus Maurus’ manual of doctrina christiana, De clericorum institu-
tione. Rabanus’ model was Cassiodorus, who had no place for computus
in either his “divine” or his “human” categories of learning. So
Rabanus elected to equate computus with one of the Liberal Arts, specifi-
cally what Isidore would call astrologia naturalis, or astronomy:>>’
It behoves God’s cleric by skilful art to learn about this part of as-
tronomy which follows natural inquiry and which prudently
searches out the courses of the Sun, Moon and stars and the sure
distinctions of time, so that through sure interpretation of the
rules, and established and true appraisal of the formulae, he may
not only inspect in a trustworthy manner the past courses of the
years but also know how to reason about the time to come, and
so that he may find out for himself the beginning of the Paschal
feast, and the true places [i.e. in the calendar] which ought to be
observed for all solemnities and celebrations and be able to pro-
claim their lawful celebration to the people of God.*®°

In terms of the manuscripts of The Reckoning of Time, the most striking
result of this change of perspective was the wholesale dismemberment
of the treatise into excerpts which could be included in a new type of
anthology, containing computus, astronomy and natural science. The
most prominent example of this new genre is the ““Aachen encyclopaedia
of 809, whose most outstanding examples are the twin manuscripts

258 Vernon King, “An Unreported Early Use of Bede’s De natura rerum’, Anglo-
Saxon England 22 (1993):85-91.

259 Isidore, Etym. 3.27.1-2, quoted in Rabanus, De clericorum institutione 25, PL
107.403C-D, cf. Lejbowicz, “‘Postérite”, 24, and “Théorie et pratique astronomiques chez
Isidore de Seville”, in L’Homme et son univers au moyen dge, ed. Christian Wenin, Philoso-
phies médiévaux 27 (Louvain-la-Neuve: Editions de I'Institut supérieur de philosophie,
1986):622—-630.

260 Hanc quidem partem astrologiae quae naturali inquisitione exsequitur, solis lu-
naeque cursus atque stellarum, et certas temporum distinctiones caute rimatur, oportet a
clero Domini solerti meditamine disci, ut per certas regularum conjecturas, et ratas ac veras
argumentorum aestimationes, non solum praeterita annorum curricula veraciter investiget,
sed et de futuris noverit ratiocinari temporum atque Paschalis festi exordia, et certa loca
omnium solemnitatum atque celebrationum, sibi sciat intimare observanda, et populo Dei
rite valeat indicare celebranda: De clericorum institutione 25 (403D-404A).
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Munich CLM 210 and Vienna Nationalbibl. 387, and the de luxe edition
in Madrid Bibl. nac. 3307. Similar encylopaedic anthologies can be
found in Vatican Reg. lat. 123, Cologne Dom- und Didzesanbibliothek
83(II) and elsewhere.”! The Reckoning of Time appears in these chresto-
mathies as part of an array of cosmological and astronomical excerpts,
including passages from Pliny, Chalcidius, Martianus, Macrobius,
Isidore, and the star-catalogues of the Aratea. Bede forms the backbone
of these works, but to do so, he had to be fundamentally rearranged.
Typical of such reconfigurations is Reg. lat. 123, a single computus
divided into four books (1. De sole, 11. De luna, I11. De natura rerum, IV.
De astronomia), and composed of rearranged passages from Pliny,
Isidore, Bede, Boethius, Hyginus and others. What is striking is the
substitution of a cosmological for a computistical framework: while
The Reckoning of Time is ordered by the the units of time-reckoning, as
they appear in the fundamental documents of computus, the great Caro-
lingian encyclopaedias reconfigure the material in terms of the categories
of natural science.

Of course, The Reckoning of Time continued to be copied in extenso
in the Carolingian period. Moreover, not all excerpted versions were in
natural science encyclopaedias like those described above: many were in
conventional computus anthologies of tables, rules, short notices and
excerpts, and mnemonics.>*> Excerpts appear even in the same codex as
the full text of The Reckoning of Time, e.g. Geneva, Bibliothéque de
I’Université 50 (Massai, 805?). They are often incorporated into practical
computus handbooks,?®® a pattern which would persist throughout the
Middle Ages.

261 Cf. Arno Borst, “Alkuin und die Enzyklopddie von 809, in Science in
Western and Eastern Civilization, 53-75, and Anton von Euw, “Die kiinstlerische Gestal-
tung der astronomischen und komputistischen Handschriften des Westens”, in ibid. 251—
269.

262 For an analysis of a typical computus anthology of this type, see Faith Wallis,
“The Church, the World and the Time”.

263 Early examples include Berlin, Geheimes Staatsarchiv R 94 IX A 3 (prov.
Werden, s. Xz); Bern, Biirgerbibliothek 417 (s. IX); St Gall 397 (St Gall, s. IX); Vatican
City BAV Pal. lat. 1448 (Trier/Mainz ca.810); Vat. lat. 645 (St Quentin or Noyon? 825?);
London British Library Harley 3017 (Fleury, s. IX). The earliest instance of this seems to
be Bern Biirgerbibliothek 207 (Fleury?, s. VIII) which contains only ch. 1 (Jones, BOT 149);
but see also Paris 7530 (Monte Cassino, s. VIIIZ); and Karlsruhe Reichenau 229 (Reichenau
8217?) where it appears as part of computus anthology based on an archetype of 780, and
possibly copied by a schoolboy (Jones, BOT 151-152). Vatican City, Reg. lat. 309 (St
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Glosses

Like the manuscript tradition of The Reckoning of Time, the glossing
tradition is twofold: an Irish tradition which antedates the arrival of the
texts on the continent, and a later Carolingian tradition. The Irish tradi-
tion is essentially computistic, while the Carolingian tradition incorpo-
rates elements of the new “liberal arts” approach to computus discussed
above.

The Irish glossing tradition itself comprises two discernible streams:
the Karlsruhe-Vienna glosses, and those associated with Martin the
Irishman, scholasticus of Laon. The first family stems from the upper
Rhine region of St Gall and Reichenau, and extends to Bobbio; it is
represented by Karlsruhe Reichenau 167.°* The glosses in this manu-
script are in both Latin and Old Irish, and share a common source with
those of the Vienna fragments. Karlsruhe’s Latin glosses are essentially
translations of Vienna’s Irish glosses.?®> These glosses stick very closely
to computistical issues, apart from some lexical and etymological notes,
mainly on Greek terms. What is remarkable about them is the sophistica-
tion of the Old Irish computistical terminology, which suggests that the
Irish may have taught computus in their vernacular. The Irish glosses
are also interesting in that they draw upon a developed body of native
Irish computistical literature, much of which predates Bede, and
because they aim not only to explain The Reckoning of Time, but also to
present contested or alternative points of view. They bespeak a lively
and rather advanced computistical culture, but one which is grounded
in the monastic and biblical curriculum with which Bede was familiar.

The second family is from north-western Gaul, the region of Auxerre
and Metz. These codices contain anthologies of didactic matter, for
example the selection of excerpts from Pliny’s Historia naturalis trace-
able to Northumbria, and discussed above (p. Ixxxii). Its outstanding
representatives are Melk 370 G. 32 (St Germain d’Auxerre, 840—ca.876)

Denis, s. X) is a computus in seven books composed of extracts from Bede’s works; Rome,
Biblioteca Vallicelliana E 26 (Lyon, s. IX') contains “possibly a half of [The Reckoning of
Time] rearranged in an accurate and careful text”” (Jones, BOT 156).

264 Killion 154-174; the Reichenau origin of this MS has been contested by Marc
Schneiders, “Zur Datierung und Herkunft des Karlsruher Beda (4ug. CLXVII)”, Scriptor-
ium 43 (1989):247-252, who argues that the presence of Irish glosses precludes any origin
other than Ireland.

265 For a detailed comparison, see Killion 279 sqq.
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written in Tironian notes, the autograph of Heiric of Auxerre; and Berlin
Staatsbibliothek 130 (Phillipps 1832) from Metz. The glosses in the
Berlin manuscript were edited by Jones and included in his Bedae opera
didascalica edition of The Reckoning of Time. Berlin 130, once united
with Berlin 129, is from St Vincent in Metz, but not copied there: Jones
argues that the glosses were composed in Laon.?®® The computistica
refer to the annus praesens as 873, and Jones deduces that it was written
about then. On the basis of early annals in Paschal tables, and other
evidence that the exemplar of Berlin 130 was written in Laon, I shall
refer to them hereafter as the Laon-Metz glosses. The Berlin manuscript
also contains glosses to The Nature of Things, possibly by the same
author who glossed The Reckoning of Time.

A third category of Carolingian glosses is the so-called “Byrhtferth
Glosses”. Volume 2 of the Opera of Bede, published by J. Herwagen Jr.
in Basel in 1563, contains The Reckoning of Time, The Nature of
Things, and On Times; in addition, there are the scholia of Bede’s earlier
editor Noviomagus, glosses by an incertus auctor, and a Vetus commen-
tarius which is essentially the computistical works of Abbo of Fleury
(ca.940-1004).>® This gloss material all comes from Noviomagus,
although Herwagen’s text of Bede — which is quite corrupt — does not.
But the manuscript from which Herwagen obtained his text was prob-
ably the source of the additional glosses which he appended to each
chapter, and which he ascribed to Byrhtferth of Ramsey. The ascription
gained currency because Herwagen’s edition was reprinted by Migne in
the Patrologia latina.

In 1932, C.W. Jones demonstrated that the so-called “Byrhtferth
glosses” appear in a number of computus manuscripts antedating
Byrhtferth, and of Continental origin. The most notable of these are
Berlin 130 and Melk 370. It is not impossible that some of them origi-
nated with the glosses of Martin the Irishman, a schoolmaster active at
Laon in the mid-ninth century, who was known to have glossed Bede’s

266 Jones, BOD 260.

267 This and other printed editions of Bede are discussed below, pp. xcvii—xcix.

268 Noviomagus’s Vetus commentarius is essentially Abbo’s computistical writ-
ings, as found in Berlin Staatsbibliothek 138 and Bern 250, but divided up and arranged as
a commentary. Noviomagus also incorporated Abbonian matter into his own scholia. Ac-
cording to Jones (“The Byrhtferth Glosses”, Medium aevum 7 (1938):82), Noviomagus’
main sources for all save the Vetus commentarius were Cologne Dombibliothek 102 and
103.
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computistica, and who was the teacher of Heiric of Auxerre.?®® In short,
some of the “Byrhtferth” glosses are related to the Laon-Metz group.
However, the same “Byrhtferth” glosses are not found in both manu-
scripts, which led Jones to conclude that Herwagen conflated his
“Byrhtferth” glosses from two sources. The attribution to Byrhtferth
was probably inspired by Bale’s Scriptorum illustrium, published in
Basel in 1559 by Herwagen’s stepfather, Oporinus.’”® In short, the
“Byrhtferth” glosses represent a second stream of Irish commentary on
The Reckoning of Time, this time filtered through the cathedral schools
of northern France, and considerably more influenced by the humanistic
strains of the Carolingian renaissance.

The transmutation of computus from vocational doctrina christiana
into something very close to “science” is reflected in these early glosses
to The Reckoning of Time. Jones observes that “[t]he diocesan masters
who had founded and popularized the new cathedral schools that were
the wave of the future (at Auxerre, Laon, Liége, Reims, Paris) had been
educated through Bede’s texts and curriculum. But now, partly by
glossing him away, they were preparing first for Martianus, then for
Boethius, and finally for Aristotle”.?”" One indicator of the fact that
these glosses were for secular students is the introduction of an accessus
ad auctorem for Bede, about whom the glossators seem to have known
very little.>”* Another indicator is the fact that The Reckoning of Time
tended to be glossed together with Bede’s cosmographical treatise, The
Nature of Things. Frances Randall Lipp suggests that the two were used
as “companion texts” in the Carolingian schools,>”* another sign that

269 Contreni 124-126. The Melk glosses also appear in Reg. lat. 755 (s. IX-X),
Paris BN lat. 5329 (s. IX-X), Vat. lat. 643 (s. XII); cf. Jones Bedae pseudepigrapha 30, and
appendix, where these glosses are edited from the MSS, with the passages omitted by
Herwagen supplied.

270 “The Byrhtferth Glosses”, 88-97. In his article “The Glosses on Bede’s De
temporum ratione Attributed to Byrhtferth of Ramsey”, Anglo-Saxon England 25
(1996):209-232, Michael Gorman argues that there is no reason why the “Byrhtferth
glosses” could not be by Byrhtferth, but admits that there is also no positive evidence that
they are by him. The lack of any Insular MS tradition for the “Byrhtferth glosses’ would
seem to undermine this hypothesis. Moreover, Gorman does not demonstrate any connec-
tion between the contents of the glosses and Byrhtferth’s authentic computistical writings
that cannot be explained by mutual use of commonly available computistical material.

271 “Bede’s Place”, 275-276.

272 This accessus is edited by Jones, BOD 701-702.

273 “The Carolingian Commentaries on Bede’s De naturarerum”, PhD diss., Yale
University, 1961, p. ii.
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Bede’s policy of incorporating science into computus was now being
reversed. By the eleventh century, it was not uncommon to find glosses
like those in Munich CLM 18158 (prov. Tegernsee, s. XI), which Jones
describes as “largely philosophical with little relation to the text”.?”*

Though the two families of glosses discussed here are outstanding for
their content and long-range influence, they do not by any means exhaust
the glossing history of The Reckoning of Time. Of the 240 manuscripts of
The Reckoning of Time, 66 contain a commentary of two or more
glosses, and most of these glosses are surprisingly independent.?’> They
vary from simple lexical notes, to extensive digressions on philological
and scientific matters. Many contain additional worked examples, and
one English family of eleventh-century manuscripts contains a unique
body of “graphic glosses” framed as tables or diagrams.>’®

Use by later computists

As the computistical system espoused by Bede became more widely
accepted, and as his own perpetual Paschal tables made the study of
computistical theory less urgent, one would expect The Reckoning of
Time to have faded in popularity and importance. Although the number
of manuscripts peaked in the Carolingian period, there was, in fact, no
diminution of interest in either computus or Bede’s treatise. In the mid-
eleventh century, as Bede’s 532-year cycle was coming to an end, there
was considerable debate over the annus Domini chronology, and many
alternatives, some openly critical of Bede, were proposed.?’” In the
twelfth century, the new urban schools substituted the study of Arabic

274 BOT 153.

275 Jones, “Bede’s Place”, 271 sqgq.

276 1 will discuss this group of manuscripts in a forthcoming article, “An English
Family of Graphic Glosses on Bede’s De temporum ratione”.

277 See Alfred Cordoliani, “Abbon de Fleury, Heriger de Lobbes et Gerland de
Besancon sur I’ére de I'Incarnation de Denys le Petit”, Revue d’histoire ecclésiastique 44
(1949):463-487; id., “L’activité computistique de Robert, évéque de Hereford”, in Mél-
anges offerts a René Crozet, ed. Pierre Gallais & Yves-Jean Rion (Poitiers: Sociéte d’études
médiévales, 1966):1.333-340; Anna-Dorothee von den Brinken, “Die Welt- und Inkarna-
tionsdra bei Heimo von St Jakob. Kritik an der christlichen Zeitrechnung durch Bamberger
Komputisten in der ersten Hélfte des 12. Jahrhunderts”, Deutsches Archiv zur Erforschung
des Mittelalters 16 (1960):155-194; id., “Beobachtungen zum Aufkommen der retrospekti-
ven Inkarnationséra”, Archiv fiir Diplomatik, Schriftgeschichte, Siegel- und Wappenkunde
25 (1982 for 1979):1-20.
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mathematics and astronomy for the old computus, which in turn was
reduced to a subordinate study of astronomia. The growing dissatisfac-
tion with the failings of the traditional calendar in the thirteenth to the
fifteenth centuries made Bede rather obsolete, and the rise of ““natural
computus”, i.e. time-reckoning in the service of astronomy and astrology,
made his computus ecclesiasticus seem crude and artifical. Yet none of
these movements spelled the end of The Reckoning of Time. Manuscripts
continued to be copied up to the sixteenth century, and the book was
quickly put into print.

One of the more interesting manifestations of continuing interest in
The Reckoning of Time is the number of adaptations and translations of
the work made in the Middle Ages. Portions of The Reckoning of Time
were turned into poetry,>’® and even set to music.>”’ Aelfric turned Bede
into Old English in De temporibus anni, but there was an anonymous
versified version as well.?** The vigorous tradition of vernacular Old
English computus owes much to Bede’s book,?*! but its influence on Old
English literature in general has only begun to be studied.*®?

Printed editions

The first printed appearance of The Reckoning of Time *** was typically
medieval in that it was an excerpt: it contained only the chronicle in ch.
66. This edition appeared in Venice in 1505 (reprinted in Paris in 1506,
and again in Venice in 1509), and was edited by Petrus Marenus Aleander

278 C.J.Fordyce, “A Rhythmical Version of Bede’s De ratione temporum”, Archi-
vum latinitatis medii aevi 3 (1927):59-73, 129-141.

279 Alma Colk Santosuosso, “Music in Bede’s De temporum ratione: An 11th-
century Addition to MS London, British Library, Cotton Vespasian B. VI”, Scriptorium
43 (1989):255-259.

280 Ed. by Thomas Wright, Popular Treatises on Science Written During the
Middle Ages (London: Taylor, 1841):1-19.

281 See Heinrich Henel, Studien zum altenglischen Computus, Beitrage zur eng-
lischen Philologie 26 (Leipzig: Tauchnitz, 1934).

282 On the use of The Reckoning of Time in the Old English Martyrology, for
example, see Cross, “Bede’s Influence”, 25-26, and “On the Library of the Old English
Martyrologist”, in Learning and Literature in Anglo-Saxon England, ed. Michael Lapidge
and Helmut Gneuss (Cambridge: Cambridge University Press, 1985):239-242.

283 On printed editions of The Reckoning of Time, see Jones, BOD 256-257, and
Stevens, “‘Bede’s Scientific Achievement”, Appendix 1.
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of Padua.”®* The world-chronicle was also printed with John Smith’s
critical edition of the Historia ecclesiastica in Cambridge in 1722, along
with the preface of The Reckoning of Time. The standard modern
edition is that of Theodore Mommsen in Chronica minora 3, MGH AA
13 (1898):247-327, which is reproduced without change in Jones’ BOD
edition.

Another favourite excerptum was ch. 1, on finger-reckoning. This
was published in Regensburg in 1532 as Abacus vetustissima, veterum
latinorum per digitos manusque numerandi (quinetiam loquendi) consue-
tudo, ex beda ..., edited by Iohannes Aventinus; it was reprinted in
Leipzig by Johann Friedrich Braun in 1710. Chapters 1 and 2 also
appeared as part of an omnibus volume dealing with, amongst other
things, ancient weights and measures (Hoc in volumine haec continentur.
M. Val. Probus de notis Romanorum . . .) printed by loannes Tacuinus in
Venice, 1525.

The first complete text version of The Reckoning of Time was that of
Johannes Sichardus, published in Basel in 1529,?%5 which also contained
The Nature of Things, On Times, and Bede’s 532-year cycle. Johannes
Bronchorst of Neumagen, alias Noviomagus, prefaced his edition of
Bede’s computistical works (Opuscula quamplurima de temporum
ratione, diligenter castigata atque illustrata ueteribus quibusdam annota-
tionibus, una cum scholiis ... authore (Cologne: Johannes Prael and
Petrus Quentel, 1537),%%¢ which includes the Epistle to Wicthed, with
some anonymous tracts on Paschal computation, and included the
medieval glosses discussed above, as well as original annotations.

The collection of Bedan and pseudo-Bedan computistica printed in
Giles’ 1843 edition of the Opera omnia, and in Migne’s Patrologia latina
90, basically reproduces the version in the folio edition of Bede’s Opera
omnia printed by Johann Herwagen (Hervagius) in Basel in 1563.%%" In
his edition of The Reckoning of Time, Herwagen copied Noviomagus’
Vetus commentarius and scholia, but as was mentioned above, his texts
of Bede’s works, as well as the mysterious “Byrhtferth” glosses, are

284 Venerabilis Bedae ... De temporibus sive De sex aetatibus huius saeculi
liber. .. (Venice: per loan. de Tridino alias Tacuino, 1505).

285 Bedae ... De natura rerum et temporum ratione libri duo (Basel: Heinricus
Petrus, 1529). The Reckoning of Time is on fols. 48—64v.

286 Described by Jones, Bedae pseudepigrapha, 6-13. The Reckoning of Time is on
fols. XXXI-XCVlv.

287 The Reckoning of Time appears in vol. 2, pp. 49-173.
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from another, unidentifiable manuscript. To these he appended a vast
body of miscellaneous treatises on the computus and related topics, such
as are frequently found in computus manuscripts. While Herwagen had
no scruples about assigning them to the pen of Bede, the editors of Patro-
logia latina correctly designated them as spuria et dubia.**®

The two modern critical editions of The Reckoning of Time are both
the work of C.W. Jones. The first appeared in 1943 as Bedae opera de
temporibus (Cambridge, Mass.: Mediaeval Academy of America), and
contained only chs. 1-65; the second was published in 1977 as vol. 2 of
Bedae opera didascalica in the series Corpus christianorum series latina,
123B, and contains the full text, with ch. 66 supplied from Mommsen’s
edition. It is this edition which is the basis for our translation of The
Reckoning of Time.

Principles of translation

This is the first complete translation of this work into any language. C.W.
Jones translated chs. 1-29 as part of his 1932 Cornell dissertation,
“Materials for an edition of Bede’s De temporum ratione”. Parts of ch. 1
have been translated in a number of studies of finger-reckoning®®® and
the section of ch. 66 devoted to the Sixth Age has been translated by
Judith McClure and Roger Collins as part of the “World’s Classics”
edition of The Ecclesiastical History of the English People (Oxford:
Oxford University Press, 1994):307-340. I did not see the Jones transla-
tion until well after my own was completely terminated, and have relied
on it only for slight modifications. The McClure-Collins translation of
ch. 66 unfortunately reproduces some dates incorrectly, omits passages,
and in numerous instances renders the original incorrectly or incoher-
ently.

My translation indicates the corresponding pages of Jones’ critical
edition in BOD, to enable the reader to refer readily to the Latin text. I
have not always been able to indicate the page transition with perfect
precision, due to the transposition of phrases from the original in the
translation.

288 See Jones, Bedae pseudepigrapha 14-18, and Bernhard Bischoft, “Zur Kritik
der Heerwagenschen Ausgabe von Bedas Werken (Basel 1563)”, Mittelalterliche Studien
(Stuttgart: Hiersemann, 1966-1981):1.112-117.

289 See Commentary on ch. 1.
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Not every literal translation is a faithful translation, and with no
author is this more true than Bede. His grammar is impeccable and his
style lucid, but long, complex sentences frequently need to be broken
into more digestible morsels for the English reader. I have also attempted
to reproduce Bede’s technical language faithfully, while at the same time
avoiding jargon. Hence I have elected to retain Bede’s Latin terms for
units of time like momenta, because it would be misleading to render
this exact unit of measurement as ‘“moment”. On the other hand, I have
translated cyclus decemnovennalis as “19-year cycle” rather than
“decennovenal cycle”. Bede uses the word Pascha to mean both Easter
and Passover. I have chosen one or other term to fit the context, and in
ambiguous cases used phrases like “‘the Pasch” or “the Paschal season”.

I have given Bede’s dates in the Roman calendar form he used, with
modern calendar dates in brackets following. My purpose in so doing is
to give the reader some impression of what it was like to think about
calendar problems using such a counter-intuitive calendar schema.

For the sources and analogues cited in the notes, I have drawn freely
on Jones’ own apparatus fontium, and on his notes in the BOT edition of
The Reckoning of Time. However, I have checked all his references, elim-
inating some as inconsequential or misleading, adding many others, and
correcting and expanding throughout. To indicate Bede’s use of his
sources with greater precision, particularly when he is not quoting
directly, I have italicized all passages taken verbatim from the source
text.

Quotations from Scripture for the most part follow the wording of
the Authorized Version, which itself was profoundly influenced by the
Vulgate Bede knew. In some cases, minor changes have been introduced
to conform to the Latin. Where Bede is quoting from the Vetus latina
used in the liturgy, the modifications are sometimes major. Names of
biblical personages and books of the Bible also follow the Authorized
Version. In the case of references to the Psalter, the Vulgate numbering
follows that of the Authorized Version, in parentheses.

To help the reader to understand the broad architecture of Bede’s
text, I have divided it into six thematic sections, following the schema
outlined above (p. xxxii). As these are my divisions, not Bede’s, I
enclose them within square brackets.

Finally, this translation is followed by an extensive, chapter-by-
chapter Commentary. The reader, especially if he or she is approaching
computus with little prior knowledge, is advised to read the text and
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Commentary in parallel. Sources and issues regarding details of the text
are handled in the text footnotes; the content and broader significance
of each chapter is reserved for the Commentary. A brief glossary of
frequently-used computistical terms is found in Appendix 5.
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PREFACE

Some time ago I wrote two short books in a summary style which were, I
judged, necessary for my students; these concerned the nature of things,
and the reckoning of time. When I undertook to present and explain
them to some of my brethren, they said that they were much more
concise than they would have wished, especially the book on time,
which was, it seems, rather more in demand because of the calculation
of Easter. So they persuaded me to discuss certain matters concerning
the nature, course, and end of time at greater length. I yielded to their
enthusiasm, and after surveying the writings of the venerable Fathers, I
wrote a longer book on time. I was enabled to do so by the largesse of
Him who, abiding eternal, established the seasons when it pleased Him,
and who knows the limits of the ages; indeed, when He sees fit, He
himself shall decree an end to the unstable cycles of time.

Lest anyone be shocked that in this work I have preferred to follow
the Hebrew Truth' rather than the version of the Seventy Translators as
to the sequence of the unfolding ages, I have introduced it in every
instance where there seemed to be a discrepancy, so that the reader,
whoever he might be, could see both [versions] at the same time and
select whichever he thinks preferable to follow. /264/ But it is my firm
judgment (which I dare say is not countered by any of the wise) that,
just as the most reverend translator of this same Hebrew Truth said to
those who cavilled at his work, I neither condemn nor reprove the
Seventy, but I prefer the Apostles to all of them,” so also shall I proceed
with confidence. For I do not reprove the old chronographers who some-
times followed the translation of the Seventy and sometimes disregarded
it, as their fancy took them? (this will be demonstrated in this little work
of ours), but I prefer to all of these the integral purity of the Hebrew
Truth, which the foremost men of learning — Jerome in his book On
Hebrew Questions, Augustine in his book On the City of God, the chron-
ographer Eusebius himself in the third book of his Ecclesiastical

1 The Vulgate translation of the Bible.
2 Jerome, Apologia aduersus libros Rufini 2.25 (PL 23.449-450).
3 Bede is referring to Eusebius; cf. Letter to Plegwin 6 (Appendix 3.1).
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History, where he cites the historian Josephus, writing against Apion the
grammarian® — agree contains a shorter span of time than is commonly
conveyed in the edition of the Seventy. Even those who laud the Seventy
to the skies with great and divine praises do not doubt that this [shorter
span] should be followed. Should anyone examine what these men have
written, I am sure that he will immediately cease to criticize our efforts,
provided he does not regard them with envious eyes, which God forbid.

But however /265/ they who read my writings take them, I offer this
little book, now completed to the best of my ability, to you first of all,
my most beloved Abbot Hwetbert, that you may read it through and
examine it, earnestly beseeching you that should you find anything repre-
hensible in it, you make it known to me immediately so that I can correct
it. But if you perceive that something has been done reasonably and
properly, then devoutly thank God with me, Who gave this gift, and
without Whom we can do nothing.

Should anyone be annoyed that I have presumed to try my hand at
this subject, since I have laboured to confect a new work out of what
can be found scattered here and there in the writings of the ancients,
then let him listen to what St Augustine says: It is necessary that many
men make many books, in a different style, but not in a different faith, and
even concerning the same questions, so that the subject-matter itself
might be available to the greatest number: one way to some, another way
to others.” Let him also listen to me as I reply with simplicity on my own
behalf to him who is displeased or to whom it seems superfluous that I
have compiled this work from a number of sources at the request of my
brethren and enclosed it in the bounds of a single book: let him discard
this book, if that is what he wants. Let him drink in my company from
the common wellspring of the Fathers whatever he deems adequate for
himself and his, but nonetheless guard uncorrupted the duty he owes to
fraternal feeling.

4 For citations of all these works, see Letter to Plegwin.
5 Augustine, De Trinitate 1.3.25-28, ed. W.J. Mountain and F. Glorie, CCSL 50
(1978): 33.25-28.
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[I. TECHNICAL PREPARATION (CHS. 1-4)]

1. CALCULATING OR SPEAKING WITH THE FINGERS

/268/ Before discussing the basics of the calculation of time, we have
decided to demonstrate a few things, with God’s help, about that very
useful and easy skill of flexing the fingers, so that when we have conveyed
maximum facility in calculation, we may then, with our readers’ under-
standing better prepared, attain equal facility in investigating and
explaining the sequence of time through calculation. For one ought not
to despise or treat lightly that rule with which almost all the exegetes of
Holy Scripture have shown themselves well acquainted, no less than
they are with verbal expressions. Many have said other things [on this
topic], and even Jerome, that translator of the sacred narrative, says in
his treatise on the evangelical precept’ (and [Jerome] did not hesitate to
take up the aid of its discipline): The thirty-fold, sixty-fold and hundred-
fold fruit, though born 1269/ of one earth and one seed, nevertheless differ
vastly as to number. Thirty refers to marriage, for this conjunction of
fingers depicts husband and wife, wrapped and linked (as it were) in a
tender kiss. Sixty refers to widows, because their position is one of confine-
ment and tribulation; hence they are pressed down against the upper
finger, for the more the will of a [ sexually | experienced person suffers in
abstaining from sin, the greater the reward. Finally the hundred-fold
number (pay careful attention, reader, I pray!) is transferred from the
left hand to the right, and symbolizes the crown of virginity by making a

1 Jones argues that this phrase (evangelicae tractatus sententiae) shows that Bede
was unaware that the passage from Jerome he is about to cite comes from Adversus Jovinia-
num, and confused it with one of Jerome’s commentaries on the Gospels. He speculates that
Bede may, in fact, have used a florilegium of excerpts from Jerome (BOT 330-331). Such a
conclusion is unnecessary. The manner in which Bede proceeds to qualify this phrase (“‘and
[Jerome] did not hesitate to take up the aid of its discipline”) indicates that evangelica sen-
tentia is not a synonym for “Gospels”, but an allusion to the “counsels of perfection” in
Matthew 19. Here, Christ describes a more perfect way, for those with a special calling: a
way particularly characterized by the renunciation of worldly goods, and of marriage and
sexual relations, in order to follow Christ more single-heartedly. Adversus Jovinianum,
being a radical argument against marriage, can be seen as an exposition of one such
counsel. As Bede observes, Jerome followed his own advice, and never married.
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circle with the same fingers, but not on the same hand, by which marriage
and widowhood are signified on the left hand.*

So when you say “one”, bend the little finger of the left hand and fix it
on the middle of the palm. When you say “two’’, bend the second from
the smallest finger and fix it on the same place. When you say “‘three”,
bend the third one in the same way. When you say “‘four”, lift up the little
finger again. When you say “‘five”, lift up the second from the smallest in
the same way. When you say “six”, you lift up the third finger, while
only the finger in between, which is called medicus,® is fixed in the
middle of the palm. When you say “seven”, place the little finger only
(the others being meanwhile raised), on the base of the palm. When you
say “eight”, put the medicus beside it. When you say /270/ “nine”, add
the middle finger. When you say “ten”, touch the nail of the index finger
to the middle joint of the thumb. When you say “twenty”, you insert the
tip of the thumb between the middle joints of the index and middle
fingers. When you say “thirty”, you join the tips of the index and middle
fingers in a gentle embrace. When you say ‘“forty”, you pass the under
side of the thumb over the side or top of the index finger while holding
both erect. When you say “fifty”’, you rest the thumb, bent at the last
joint into the shape of the Greek letter gamma, against the palm. When
you say “sixty”, you carefully encircle the thumb, bent as before, by
curving the index finger forward. When you say “seventy”, you fill the
index finger, bent as before, by inserting the thumb, with its nail upright,
through the middle joint of the index finger. When you say “eighty”,
you fill the index finger, curved as before, with the thumb extended full
length and its tip placed against the middle joint of the index finger.
When you say “ninety”, you place the tip of your bent index finger
against the base of your upright thumb. So much for the left hand. You
make one hundred on the right hand the way you make ten on the left,
two hundred on the right the way you make twenty on the left, three
hundred on the right the way you make thirty on the left, and the rest in
the same manner up to nine hundred. You make one thousand on the
right hand the way you make one on the left, two thousand on the right
hand the way you make two on the left, three thousand on the right hand

2 Jerome, Adversus Jovinianum 1 (PL 23.213B-214A); cf. Ep. 48, ed. 1. Hilberg,
2nd ed., CSEL 54.1 (1996):353.15-354.9; In Evangelium Matthaei 2.13, ed. D. Hurst and
M. Adriaen, CCSL 77 (1959):106.805-814.

3 The ring finger.
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the way you make three on the left, and so forth up to nine thousand. Then
when you say “ten thousand”, you place your left hand flat on the middle
of your chest, 271/ but with the fingers pointing upwards to the neck.
When you say “twenty thousand”, place the same hand, spread out side-
ways, on your chest. When you say “thirty thousand”, place it flat but
upright with the thumb on the breastbone. When you say “‘forty thousand”,
turnit onits back upright against the belly. When you say ‘fifty thousand”,
lay it flat but upright, with your thumb against your belly. When you say
“sixty thousand’”, grasp your left thigh with your flattened hand. When
you say “‘seventy thousand”, turn [ your hand ] on its back on your thigh.
When you say “eighty thousand”, lay it flat on your thigh. When you say
“nine