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Translator’s note: 

This preliminary translation of Robert Grosseteste’s Compotus correctorius is based on the 

Latin text in Opera hactenus inedita Rogeri Baconi, vol. 6, Compotus Fratris Rogeri, ed. 

Robert Steele (Oxford: Clarendon Press, 1926), 212–67, which I have checked against the 

copies in MS Florence, Biblioteca Riccardiana, 885, fols. 224ra–251r, and MS London, 

British Library, Harley 3735, fols. 82va–105rb (both s. XIII2/2). A revised translation (with 

source and text critical notes) is planned to appear in print together with a new critical edition 

of the text by Alfred Lohr (Freiburg). 
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THE COMPOTUS OF THE VENERABLE FATHER, DOM AND SAINT ROBERT GROSSETESTE, BISHOP 

OF LINCOLN, [WHICH WAS] MADE TO CORRECT OUR COMMON CALENDAR 

 

Chapter 1: on the reason behind the bissextile [intercalation]; and on the ways to 

render our calendar more correct; and on the method by which the bissextile year can 

be found. 

Chapter 2: on the division of the year into four seasons and into months; and on the 

division of the months according to Kalends, Nones, and Ides. 

Chapter 3: on the concurrents and their cycle; and on the solar regulars; and on their 

joint use. 

Chapter 4: on pointing out the error our calendar [commits] in placing the dates of the 

new moon and in using the 19-year cycle and the cycle of epacts; and on how to place 

the dates of the new moon in accordance with the truth. 

Chapter 5: on how to extract years and months of the Arabs from the years of Christ, 

both by multiplication and division and by means of tables. 

Chapter 6: on why in computus it is not necessary to distinguish the length of the true 

lunation from the length of the mean lunation. 

Chapter 7: on the length of the lunation one should accept according to the doctrine of 

our calendar; and on how the epacts and lunar regulars are generated and what their 

use is. 

Chapter 8: how 76 years are exactly equal to the 940 lunations we count for these 

years owing to the compensation provided for by bissextile days and embolismic 

lunations; and at which places the embolismic lunations are inserted in the calendar; 

and on how to find the age of the moon at any time of the month by means of tables. 
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Chapter 9: on the method of placing Golden Number in the calendar. 

Chapter 10: on pointing out the error we commit in placing the boundaries and dates 

of the mobile feasts; and on how to place the boundaries and dates of the mobile 

feasts according to the doctrine of our calendar. 

Chapter 11: on the method of constructing tables for finding mobile feasts. 

Chapter 12: on the times of the fasts. 

 

[Chapter 1] 

Compotus is the science of counting and dividing time. For time is counted, marked, and 

divided according to the marks and distinctions the heavenly motions bestow on it as well as 

according to the marks and distinctions the religious cults bestow on it, and these two ways of 

counting and dividing time comprise the science named Compotus. And so, because this 

science consists in counting, it takes its name from ‘to compute’. Yet the marks and 

distinctions time receives from the heavenly motions are impressed upon it by nature, 

whereas other marks and distinctions have their origin in the will and habit of men. The 

natural ones, however, are prior to those based on will, which is why they shall be discussed 

first. And since the sun is the largest in size among the worldly bodies, and the most noble in 

the purity of its substance, and the most powerful in transforming natures by the force of its 

light, we shall talk first about the distinctions of time that arise from the sun’s motion. 

I thus say that the sun has two motions. One it has of itself, which is the one by which 

it traces out the zodiac, and the other it has by the force of the sphere that makes it revolve in 

the course of a natural day from its rising to noon to its setting and to the middle of the 

heavens below the Earth back to its rising. The time during which the sun traces out the 

zodiac with its own motion is called ‘year’. The zodiac, however, is defined in two different 

ways. For there is a fixed zodiac and a mobile zodiac, which is also called the ‘zodiac of the 
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signs’. The fixed zodiac is a large circle imagined [to lie] on the first sphere that the sun 

describes with its own motion. Around its poles the sphere of the fixed stars revolves against 

the first motion, just as Hipparchus supposed, as well as Ptolemy and al-Battānī. And this is 

how the zodiacs and the motions of the sun and stars are defined. 

The year is the [period of] the sun’s return from some point on the fixed zodiac back 

to the same point, for instance from one solstice to the same solstice, or from one equinox to 

the same equinox; and this is the understanding of the motion of the sun and stars the 

founders of our calendar based themselves on. When it comes to the length of the year, 

however, they followed the doctrine of Hipparchus, which is further from the truth than the 

doctrine of Ptolemy or al-Battānī. For the founders of the calendar say in accordance with 

Hipparchus that the length of the year is 365 ¼ days. Yet since they take into account the 

fractions in calendrical calculation, they assume three continuous years of 365 days each and 

a fourth year of 366 days; and the day that is inserted in the fourth year they call the 

‘bissextile day’, because they insert it at the sixth before the Kalends of March and count the 

sixth before the Kalends twice for the same letter in the calendar. And it is clear that if their 

position with regard to the length of the year were true, the sun at the end of every fourth year 

would return to the same point from which it started to move at the beginning of these same 

four years, and the calendar would be in no need of correction other than by the insertion of 

the bissextile day. And in order to make this plain, I put down a diagram: 



5 
 

 

 

Let there be a circle AG representing the band of [zodiacal] signs, and let A be the point of 

the winter solstice. And let the sun move from A through H. Now if the true length of the 

year were 365 ¼ days, the sun would not yet reach A after the completion of 365 days, but it 

would still be removed from [this point] by as much as it travels during one quarter of a day. 

Let the portion by which the sun would fall short of completing the circle be called BA. In a 

similar vein, if its motion starts from B at the beginning of the second year, once 365 days of 

the second year are finished it will again fall short of completion by as much as it travels on 

one quarter[-day], and this let be [called] CB. Similarly, at the end of the third year the sun 

will fall short of completing the circle by DC. And again, after having finished 365 days of 

the fourth year the sun will still be short of completing the circle by ED. Yet ED, DC, CB, 

BA are four distances the sun traverses in four quarters of a day and, hence, in one complete 

day. Thus, if one complete day is added to the 365 days of the fourth year, the sun will reach 

point A at the end of 366 days of the fourth year. 

Yet according to Ptolemy the length of the year is shorter by 1/300th of a day 

compared to the aforementioned length that Hipparchus and the founders of the calendar 

assume. In 365 ¼ days the sun thus hurries through more than its [complete] circle by [the 

equivalent of] 1/300th of what it traverses in one day. For according to the opinion of Ptolemy 
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the sun returns from point A to point A in a shorter span of time than 365 ¼ days—that is to 

say, a span of time shorter by 1/300th of a day. During this 1/300th [of a day] that is left until 

365 ¼ days are finished, the sun thus progresses beyond point A by the distance AF, with the 

result that in 300 years of our calendar the solstice will anticipate the end of the year by one 

day. It follows that if one were to remove one day from 300 years of our calendar, the sun 

would return to point A at the end of 300 of our years and thus our calendar would have been 

brought in line with the truth, assuming that the length of the year Ptolemy assumed is the 

true one. 

According to al-Battānī, however, the length of the year is shorter than the length 

assumed by Hipparchus and the computists by 1/100th of a day and from this it follows—

according to the principle just mentioned and according to this opinion of al-Battānī—that if 

one were to remove one day for every 100 years of our calendar, there would always be a 

return of the sun from point A back to point A at the end of 100 years and our calendar would 

have been brought in line with the truth. And if the length of the year al-Battānī assumes is 

true, the solstice must anticipate [the end of the year] by one day for every 100 years of our 

calendar owing to the failure to carry out the aforementioned removal [of one day]. And this 

agrees more strongly with what we find from contemporary experience of [the amount by 

which] the solstice goes ahead. For according to Scripture our Lord Jesus Christ was born on 

the winter solstice, [whereas] nowadays the solstice precedes the Lord’s birthday by about as 

many days as centuries have gone by since his nativity. 

The mobile zodiac is the one that is made up by the star constellations of the eighth 

sphere. And according to Thābit ibn Qurra the eighth sphere with its constellations is moved 

around the heads of Aries and Libra of the fixed zodiac, namely such that the heads of Aries 

and Libra of the mobile zodiac are carried around two small circles that go about the heads of 

Aries and Libra of the fixed zodiac. The size of the diameters of these small circles is 8 
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degrees and 37 minutes. And this motion of the eighth sphere is very slow, for the heads of 

Aries and Libra of the mobile zodiac in 30 Arabic years only trace out 2 degrees and 34 

minutes and 59 seconds on the two aforementioned circles. And according to Thābit all 

planetary spheres and planetary apogees are moved by this motion of the eighth sphere and 

the apogees do not have any other motion according to him. And this motion is called the 

‘motion of access and recess’ and according to this theory it necessarily follows that the 

motion of the sun and stars will be the length of the year not according to the sun’s return 

from one solstice or equinox to the same solstice or equinox, but according to the sun’s return 

from one fixed star to the same fixed star, because this duration is always the same. The 

return from solstice to solstice, however, is according to this theory not always of the same 

duration. And so the length of the year according to Thābit is 365 ¼ days plus 23 seconds of 

a day. Hence, if we define a star A and let the sun’s motion begin from A, it is clear that at 

the end of the fourth year of our calendar, which is bissextile, the sun has not yet reached A, 

but is behind A by the distance the sun travels during 92 seconds of one day. And according 

to this calculation, the sun after 156 years of our calendar will remain behind star A by the 

distance the sun travels in one day, excepting 12 seconds of one day. Hence, if one were to 

add a day to the days of our calendar in every 156th year, one would come close to the truth at 

the end of these years. Nevertheless, the addition of this day would make it that the sun at the 

end of these years already moves beyond star A by as much as it travels in 12 seconds of a 

day. And since 12 seconds, if multiplied by 300, make one entire day, and 156, if multiplied 

by 300, make 46,800, one would have to subtract from the days our calendar one day in every 

46,800th year, while one day is added in every 156th year, because then the sun would return 

again to star A at the end of 46,800 years and our calendar would have been brought in line 

with the truth, provided the length Thābit assumes is true. 
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And one should know that according to the theory Thābit assumes the beginning of 

the year, if placed at the solstice, will generally over the course of many years fall 

increasingly behind the solstice until the mobile head of Aries completes one quarter of the 

small circle on which it is moved, after which the beginning of the year will return to the 

solstice as soon as the head of Aries has completed the second quarter of the small circle. 

Afterwards, the beginning of the year will increasingly anticipate the solstice until the head of 

Aries has completed the third quarter of the small circle, and the beginning of the year will 

again return to the solstice as soon as the final quarter of the small circle has been traversed. 

And [afterwards] the mentioned cycle of the mutual anticipation and lagging behind of the 

beginning of the year and the solstice will begin anew, and so on unto infinity. 

According to Aristotle, however, these aforementioned theories of celestial motions 

are possible only in the [geometrical] imagination, but impossible in nature, because 

according to him all nine spheres are concentric and each sphere has its own motion from east 

to west around its axis and poles. And apart from its own motion, each of the eight lower 

spheres is moved in a diurnal motion from east to west by the force of the first sphere. Yet the 

diurnal motions of the planetary spheres are cut short compared to the motion of the first 

sphere by more than what their proper motion adds to the motion of the first sphere and for 

this reason the planets seem to advance against the motion of the sphere. And according to 

[Aristotle], a planet does not have any proper motion except for the motion of its sphere, and 

the motion on the eccentre-and-epicycle does not exist according to him. And al-Biṭrūjī 

recently invented a theory and explained how it is possible to save the forward motion and 

stations and retrogradations of the planets and their reflexions and inflexions and the other 

phenomena according to Aristotle’s theory, and without [resorting to] the eccentre-and-

epicycle [model]. And according to the theory of Aristotle and al-Biṭrūjī the year is 

necessarily the return of the sun from one solstice to the same solstice or from one equinox to 
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the same equinox. When it comes to the length of the year, however, Aristotle has nothing to 

say nor does al-Biṭrūjī say anything about the length of the year except that which he found in 

Ptolemy, for thus far no observations based on instruments have been made with regard to the 

theory of celestial motions these two natural philosophers propose. The method, then, of 

bringing the length of the year and the calendar in line with the truth according to the theory 

of celestial motions that Aristotle and al-Biṭrūjī assume is no different than the method of 

rendering-true according to Ptolemy. 

These are, then, the ways in which our calendar could be brought into closer 

agreement with the truth, yet since the holy Church is still satisfied with only the insertion of 

the bissextile day, we shall, with God’s help, pursue an exposition of the calendar according 

to the ecclesiastical use, stating that according to the use of the Holy Church the length of the 

year is 365 days and a whole quarter-day. With every fourth year, this fraction accrues to an 

entire day, [which is then] inserted into the same fourth year, as has been said above. The 

method, however, of finding out whether a year is bissextile is this: take the years from the 

incarnation of the Lord and divide the number of these years by four; and if nothing remains 

after the division, then the final year of this number is bissextile. Yet if 1 or 2 or 3 remains 

after the division, the remainder will be equivalent to the number of years that have passed 

since the last bissextile [year]. The rationale for this method is that the fourth year of the 

years of Lord was bissextile. And one should know that according to this method of finding 

the bissextile year, the years of the Lord must start from January and not from the following 

March, as the astronomers are wont to do. For according to the astronomers the third year of 

the Lord was bissextile. Hence the February which according to this method’s calculation 

was already in the fourth year of the Lord was according to the astronomers still in the third 

year. This is the reason why, if one calculates the years of the Lord according to the 
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astronomers and the remainder after division by 4 is 3, then the final year of this number will 

be bissextile. 

One can also find out which year of the years of the Lord that start from January is 

bissextile from the properties of the numbers that arise from multiplication by 4. And because 

it is convenient to keep the account brief, I shall understand ‘the number’ to mean the 

numbered year [in what follows]. And so I say that the hundreds and thousands and every 

number derived from these, such as 200 and 300 and 2000 and 3000 and the like, are 

bissextile. And when it comes to the numbers intermediate between those derived from 

hundreds and thousands, I say that of the numbers from 1 to 9, 4 and 8 are bissextile. Of the 

decimal numbers, however, every even-numbered decimal, such as 20 and 40 and 60, and so 

on, [is bissextile]. When it comes to composite numbers, every number composed of an 

unevenly numbered decimal together with 2 or 6, such as 32 and 36 [is bissextile]. [The same 

holds true for] every [number] composed of an evenly numbered decimal together with 4 or 

8, such as 24 and 28. All these, and only these, numbers are bissextile numbers, because all of 

them, and only they, arise from multiplication by 4. The cycle or period of these bissextile 

numbers, however, is comprised in these five numbers and takes the following order: 

Dena pari numero, post quatuor, octo, duo, sex. 

(An even multiple of ten, afterwards 4, 8, 2, 6.) 

For example: 20 or 40 are evenly numbered multiples of ten, after them follows 4, as in 24, 

after it 8, as in 28, and after this two, as in 32, and finally 6, as in 36. And thereafter the 

sequence reverts to an evenly numbered multiple of ten, because it arrives at 40 and proceeds 

in this fashion further through 4 and 8 and 2 and 6 until it returns to [another] even-numbered 

multiple of ten, and so on unto infinity. 
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Chapter 2: on the division of the year into four seasons and into months; and on the division 

of the months according to Kalends, Nones, and Ides. 

The year is divided into four seasons: spring, summer, autumn, and winter. Summer is hot 

and dry, autumn is cold and dry, winter is cold and wet, whereas spring is hot and wet. The 

parts of the year are subjected to this fourfold division in accordance with the four quarters of 

the zodiac, which are separated by the two equinoctial points and the two solstitial points. For 

as the sun traverses these four quarters, its approach and retreat bring about the four 

mentioned complexions of the seasons and natures. With regard to the beginnings and 

endings of these four mentioned seasons, however, the astronomers and physicians make 

diverging statements, for the astronomers locate the beginnings of the four seasons at the 

hours of the sun’s entry into the four quarters of the zodiac. The physicians, on the other 

hand, say that the beginnings of these four seasons are [located] at the hours when the sun can 

be perceived to move and bring about the mentioned four complexions in the seasons and 

natures. And these beginnings of the seasons are different in different regions. For the mild 

heat sets in earlier in the southern regions than it does in the northern ones and the wet 

coldness sets in earlier in the northern regions than it does in the southern ones. It is hence 

likely that the physicians only look at these beginnings of the four seasons, which vary 

according to different climates in the mentioned fashion, according to how they occur most 

frequently in the most temperate climate, and this happens to be the fourth climate. 

 The year is also divided into 12 parts called ‘months’, and this twelvefold division of 

time corresponds to the 12 signs the sun runs through during in a year. For as the sun 

traverses the 12 signs, it stirs up the seasons and natures in 12 different ways. For while there 

are four primal qualities—namely, heat, coldness, dryness, and wetness—the sun stirs up 

each of them according to three different ways. For sometimes it stirs up the heat that is 

generative, nurturing, and efficient; sometimes it stirs up the heat that impedes generation, 
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nutrition, and progress; sometimes it stirs up the heat that corrupts and destroys. And in a 

similar vein the sun stirs up any of the other primal qualities in three different ways during a 

year. And so the year is divided into 12 periods called months according to the 12 changes 

the sun affects in the seasons and natures as it traverses the 12 signs of the zodiac, which 

contribute to these changes. Those who defined the months and the founders of our calendars 

nevertheless did not locate the beginnings of the months at the hours when the sun enters the 

beginnings of the signs, but I believe they followed the principles not of the astronomers, but 

of the physicians, locating the beginnings of the 12 months at the hours at which it happens 

more frequently in a temperate climate that the sun begins perceptibly to stir up the 

aforementioned 12 configurations of the four seasons and natures. 

 Yet this is the order and these are the names of the 12 months according to our 

calendar: January, February, March, April, May, June, July, Augustus, September, October, 

November, December. Below, however, I write in a small table the number of days in these 

months next to the names of the months, so that they will easily present themselves to the 

gaze of the inquirer. 

Months Days Kalends Nones Ides 

Jan 31 19 4 8 

Feb 28 19 4 8 

Mar 31 16 6 8 

Apr 30 17 4 8 

May 31 18 6 8 

Jun 30 17 4 8 

Jul 31 18 6 8 

Aug 31 17 4 8 

Sep 30 19 4 8 

Oct 31 18 6 8 

Nov 30 17 4 8 
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Dec 31 18 4 8 

 

Habent autem dies 

nonus et undecimus sextus quartusque triginta; 

hiis minor est Februus binis, reliqui monadem plus 

addunt: bissexto Februus primis minor uno  

tantum die computatur. 

(The number of days, however, in the ninth and eleventh, in the sixth and fourth [month] is 

30. February is two [days] shorter than these, the others add one more. In a bissextile [day], 

February is calculated to be only one [day] shorter than the former.) 

In the third line of the table written above I have also added next to each month the 

number of days in this month that are that are referred to by the name ‘Kalends’. And in the 

fourth line I have placed the number of days that are referred to by the name ‘Nones’, and in 

the fifth line the number of days that are referred to by the name ‘Ides’, which number, mind 

you, is 8 for each month, whereas January and February and September have 19 days of the 

Kalends, May, July, October, and December 18, April, June, Augustus and November 17, 

March only 16. March, however, and May, July, and October have 6 days of the Nones, 

whereas the remaining months have 4 days of the Nones. The number of Kalends of each 

month, however, can be obtained with the help of these verses: 

Janus, September, February, hi tres menses 

Denas et nonas dat compotista kalendas. 

Aprilis, Junius, Augustus, cumque Novembri 

Denas cum septem, set Marcius octo tenet bis 

Et Mayus, Julius, October, cumque Decembri, 

Ter senas numerant, proprias sic scribe Kalendas. 
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(January, September, February—to these three months 

The computist gives 10 + 9 Kalends. 

April, June, August together with November 

[Have] 10 + 7, but March holds 2 × 8. 

And May, July, October together with December 

Count 3 × 6 for themselves. Write down the Kalends this way.) 

The number of Nones, however, is memorized with the help of this verse: 

Mars. Mai. Jul. Oc. senas, reliquis dato bis duo nonas. 

(Give 6 Nones to March, May, July, October, 2 × 2 to the others.) 

What number of Ides each month possesses becomes clear from this verse:  

Octo tenent idus menses generaliter omnes. 

(All months generally contain 8 Ides.) 

These names of the months and their parts, however, we take over from the pagans. For 

January is named after Janus or from janua. February from februo, which means ‘I cleanse’, 

because in these month they purified the city of Rome. March comes from Mars, or from 

maribus. April has the meaning of aperilis, because it opens the earth so there can be 

germination. May comes from ‘elders’ (majoribus), who at that time made their ceremonies. 

June comes from ‘juniors’, for a similar reason. July comes from Julius Caesar—before him 

the months was called Quintilis, meaning the fifth from March, which Romulus defined as 

the first month, and he named him after Mars, his father. August is named after Augustus 

Caesar—before that, it had been called the month of Sextilis, meaning the sixth from March. 

The following four still retain their old names that Romulus gave them, which come from the 

names of the numbers in relation to March and the word ymber. Kalends are translated as 

‘callings’, for on these days they used to call to the markets and to the feasts that were 

celebrated at the beginnings of the months. Nones are named after the ‘market days’ 
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(nundinae), because there were markets on these days. Ides have the meaning of ‘divisions’, 

because on these days they withdrew from the markets. 

 The first day of each month is referred to by the word Kalends together with the name 

of the month, without a number. The final day of the preceding month, however, is referred to 

by the word Kalends together with the name of the following month and together with the 

number two. And the final day of the December is called ‘the day before the Kalends of 

January’, and the final day of January is called ‘the day before the Kalends of February’ and 

so on for all others. The penultimate day of any given month, however, is referred to by the 

word Kalends and the name of the following month together with the number three, and in 

this fashion one ascends step by step from the final day of the months towards its beginning, 

according to the order of the natural numbers, until one arrives at the highest number that 

belongs to the Kalends of the following month. The second day of any given month, 

however, is referred to by the expression Nones of this same month and by the highest 

number that belongs to these Nones, and this designation continues according to the natural 

decrease of numbers until one arrives, after the number two, at the day referred to by the 

name Nones, without a number. And the eight following days are referred to by the name 

Ides with an analogous decrease in natural numbers from eight. And this progression 

comprises the names of all days of the entire year. 
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Chapter 3: on the concurrents and their cycle; and on the solar regulars; and on their joint 

use. 

The motion that the sun has from the force of the first sphere, which revolves from its rising 

to noon to its setting and to the middle of the heavens below the Earth back to its rising, gives 

rise to the distinctions, marks, and numberings of days and nights. ‘Day’ sometimes refers to 

the period of one revolution of the sun, but more properly to the presence of the sun’s light 

above the horizon. ‘Night’, on the other hand, refers to the absence of the sun’s light, namely 

when it revolves below the horizon. And since the sun stirs up the four complexions of the 

year every day, and similarly every night, while the four complexions, if multiplied by the 

three ways mentioned above, make for 12 configurations, it is—because of the 12 

configurations of the seasons and natures the sun stirs up every day, and similarly every 

night—appropriate for every day and every night to be divided into 12 intervals of time, 

which we call hours, and thus the natural day will have 24 hours. 

 By the power of the creator, however, it has been ordained from the first creation of 

the world that the seven planets, which by their motions and lights stir up the natures here 

below according to the order of their location, repress and lay bare the forces and strengths of 

their workings from one hour to another. By the power of the Creator, nature has thus ordered 

the planets to operate according to the hours of time, in which they perform their work more 

manifestly in a fixed progression. For if we match up the first hour of any given natural day 

with some planet that during [this hour] affects the natures with greater force, it happens that 

once three periods of seven planets are completed within 21 hours, the 22nd hour returns to 

the same planet, and the 23rd hour to the following one, and the 24th hour to the third one 

from it, and thus the first hour of the following day will belong to the fourth planet from it. 

And this way it happens that if we match up the first hour of a given day with the sun, the 

first hour of the following day will belong to the moon, and the first hour of the third day will 
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belong to Mars, because Mars is the fourth from the Moon, with Saturn and Jupiter 

intervening. And the first hour of the fourth day will belong to Mercury and the first hour of 

the fifth day will belong to Jupiter and the first hour of the sixth day will belong to Venus, 

and the first hour of the seventh day will belong to Saturn, and the first hour of the eight day 

will again belong to the Sun. With regard to the latter, it is likely that it, because of the 

nobility of its substance, exerted the force of its work to a greater extent than the others 

during the first hour of the world’s creation. 

 A period of seven days is hence the shortest span of time to comprise a whole number 

of periods of both hours and planets. And the reason for this is that 168 hours are completed 

in seven days, and this number is the lowest to be a multiple of both 7 and 24. The 

completion of this cycle in seven days is the reason why time is divided into weeks. Yet the 

more worthy cause and cause of this cause is the creation of the world and its completion in 

seven days. Now, since all time runs through periods of seven days, which we call ‘weeks’ or 

‘seven-day periods’, it is manifest that a year that is not bissextile has 52 weeks and in 

addition one day. For if 365 are divided by 7, 52 will come out of the division and there will 

remain 1 after the division. And since there are only 7 days, we identify all the days of the 

year in the calendar by the first seven letters of our alphabet, starting with the letter A until 

we arrive at the letter G, and then again we put down A together with the subsequent letters 

until the letter G, and we continue this until we complete 52 weeks at the letter G, which is 

why the final day of the year, which grows beyond a complete number of weeks, is by 

necessity marked with the letter A, and thus the calendar finishes with the letter A, on which 

it [also] begins. 

 As a result, the table placed above and the things just mentioned already open for us a 

way how we can put together a calendar without an exemplar, by writing in a descending line 

the letters that stand for the days of each month and next to the days in a line that descends on 
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the outside the numbers of the cycles, and in a third line to the right next to the days and 

numbers the sequences of Kalends, Nones, and Ides, and once we have done this we will 

know which letter marks the first day of each month. And to aid the memory, the computists 

use these verses to retain [in mind] the first letters of the months: 

Altitonans dominus divina gerens bonus exstat 

Gratuito celi fert aurea dona fideli. 

For the first letter of each word is the first letter of each month and the month’s numerical 

position corresponds to that of each of the twelve words. Yet since a non-bissextile year adds 

one day on top of a complete number of weeks, it is clear that the same day of the week on 

which the non-bissextile year begins is [also] the end of the same year, and that the following 

year will begin on the following day of the week. And since it is the same letter that ends and 

begins the calendar, the letter that marks the previous day of the week in the previous year 

signifies the following day of the week in the following year, and the same day of the week 

will be marked in the next year by the letter that immediately precedes. Yet since every non-

bissextile year adds one day on top of a complete number of weeks and the bissextile year 

two days, it happens that in the first non-bissextile year only one day grows beyond complete 

weeks, and two days grow beyond in the second year, and three in the third, and in the fourth 

year, which is bissextile, five, and six in the fifth, and seven in the sixth. And so six complete 

years will consist of a complete number of weeks. And these six years will add one whole 

week over and above 6 × 52 weeks. The seventh year again adds one day on top of a whole 

number of weeks, and the eighth year three days, because it is bissextile, and this growth 

proceeds in a continuous fashion with an addition of one day in the non-bissextile year and 

the addition of two days in the bissextile [year] until 28 years [are reached], such that in every 

final year of the [6-year] cycle seven or eight days accrue from this growth. These seven days 

make for a whole week, which must be reckoned together with the other weeks. And one 
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should know that 12 years add two weeks and one day to 12 × 52 weeks; and 17 years add 

three whole weeks to 17 × 52 weeks; and 23 years add four whole weeks to 23 × 52 weeks 

and 28 years add five whole weeks to 28 × 52 weeks. And so in total 28 years comprise 1461 

complete weeks and once this number of years is finished, the aforementioned order of 

superfluous days necessarily return to its beginning, because the 28th year is a bissextile one 

and has exactly seven superfluous days. For this reason the three following non-bissextile 

years and the fourth one, which is bissextile, have the same excess of days as the first four 

years. And if it were possible for any bissextile year before the end of 28 years to have an 

excess of exactly seven days, the cycle of this annual excess would be finished. Yet since 28 

is the lowest number to be a multiple of both 7 and 4, it is necessary that the aforementioned 

period of excess is finished in this number of years and not in any greater or smaller one. 

 Now, any number of days that grow beyond the week in this way is called the 

‘concurrent number’, and a year that has one superfluous day is said to have 1 for the 

concurrent, and one which has two superfluous days has 2 for the concurrent, and the one 

which has seven superfluous days has 7 for the concurrent, and similarly it is to be 

understood for the intervening numbers. But a year having eight superfluous days is only said 

to have one superfluous day, and one for the concurrent, because seven days are counted as a 

whole week. And so the cycle of concurrents is completed in 28 years and returns to its 

beginning and this period of concurrents is called ‘solar cycle’, because this [cyclical] return 

arises from the motion of the sun that brings about and marks the length of the year. This 

cycle, however, begins not from January, but from March, because it is necessary for it to 

start in the month immediately following the bissextile month, the reason for which will 

become clear below. 

 To each and every month, however, a number is attributed, which is called the 

‘regular’ of this month. And these numbers are the numbers of the days of the week on which 
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the individual months begin in the first year of the founding of the calendar. For in this year 

the first day of March was the fifth day of the week, for which reason March has the regular 

5, and because we know from which letter each month begins and that D will in this year 

signify the fifth day of the week, there is open to us a way of finding the numbers of the days 

of the week of the following months of the same year. For the regular of April will be 1, 

because its first letter is G, and it signifies the first day of the week whenever the letter D 

signifies the fifth. And the regular of May is 3, because its first letter is B, which signifies the 

third day of the week whenever D signifies the fifth, and in a similar way the regular for June 

is 6, and for July it is 1, and for August it is 4, and for September it is 7, and for October it is 

2, for November it is 5, and for December it is 7. And because when December finishes the 

dominical letter in January is F, the letter A which before January signified the second day of 

the week, signifies the third day of the week at the beginning of the following January, and 

thus January which starts with the letter A has 3 as a regular and February, which starts with 

the letter D, has 6 as a regular. The computists memorize these numbers of the regulars with 

the help of these verses: 

Quinque, monos, tres, sex, unus, tetras, epta, duoque 

Quinque, simul septem, tres quoque, terque duo. 

(5, 1, 3, 6, 1, 4, 7, and 2 

And 5, together with 7, also 3 and 3 × 2.) 

And according to this way of speaking about the way regulars are generated it is necessary 

that the first year of the cycle of concurrents is the second year of the founding of the 

calendar, and the 1 which is the number of the concurrent in the first year of the cycle 

represents the one day that exceeds a complete number of weeks in the first year of the 

calendar’s foundation. And according to this mode, the number of the concurrent of a given 

year is taken from the days that grow in excess during the year immediately before it, and not 
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from the days that grow in excess in this same year. And this mode is convenient to nature 

and reason, because if one starts from the beginning of time, it is necessary to proceed 

according to the mentioned way, because the fourth year of the world was by necessity the 

first bissextile [year], and before the beginning of the first year there was no excess of a day 

over and above a whole number of weeks. But the one day that at the end of the first year 

grows beyond a whole number of weeks first makes the number of the day of the week at the 

start of the second year higher by one unit than in the first year of the world. And even if the 

beginning of the calendar is placed elsewhere than in the first year of the world (which seems 

necessary, since we have taken the calendar from the pagans, who knew nothing about the 

beginning of the world), it is in better harmony with nature and reason that the calculation of 

the calendar runs from an assumed starting point according to the aforementioned mode than 

if it did otherwise. And so according to the aforementioned mode there will at the end of the 

third year of the cycle of concurrents be a bissextile [intercalation], even though the 

concurrent of the third year will only be 3, and the concurrent of the fourth year, which will 

be the first after the bissextile [intercalation], will be 5, because according to this mode, as 

has been said before, the years take the numbers of the concurrents from the excess arising in 

the preceding years. 

 The usual computus, however, does not begin the calendar or the cycle of concurrents 

according to this mode at all, even though this mode would be in better agreement with the 

order of nature, but the computists instead arrange the cycle of concurrents as if the first year 

of the calendar beginning from March had a bissextile [day] in the following February, and as 

if the concurrent of this first year were 6 and the dominical letter A. And they begin the first 

year of the cycle of concurrents from the second year of the calendar and give to the first year 

of the cycle 1 for the concurrent and not 7, because the bissextile [day] of the first year of the 

calendar causes [the count] to a leap over a week and arrive at 1. For this reason, if we begin 
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the first year of the cycle from January according to this mode, this same year will be 

bissextile, and the first year of the cycle according to this mode is the twelfth year of the 

cycle according to the mode [described] above. 

 And I believe that this mode was the invention of pagans, who did not assume any 

particular beginning of time, so they could by this mode convey that every point in time was 

preceded by some other point in time. And according to this mode the regulars of the months 

will not [show] the first ferials [= weekday numbers] of their months in the first year of the 

calendar, which is the year that comes immediately before the start of the cycle, because in 

this year the numbers of the first ferials are smaller by 1 than their regulars, neither will 

according to this mode the aforementioned regulars be the first ferials of the months in the 

first year of the cycle, because in the first year of the cycle the number of the first ferial of 

each month is greater by one unit than its regular, but instead the regulars will be the numbers 

of the first ferials of their months in the year in which the number of the concurrent is 7, and 

this is the case in the year that comes immediately before the beginning of the cycle 

according to the mode of starting the cycle discussed above. 

 And from what has already been said it is manifest that if we join the concurrent of 

the year together with the regular of a given month of this same year, the sum of these two 

numbers, if it is 7 or less than 7, indicates the number of the first ferial of this month; and if 

the number exceeds 7, the rest after casting off 7 is the number of the first ferial of this 

month. And this is what the regulars and concurrents are used for, namely [to find] the ferial 

numbers at the start of any given month. In order, however, to make what has been said now 

and what is yet to be said about the regulars and concurrents more clear and more readily 

occurring to the one who looks for them, I have put together a table of regulars and 

concurrents, placing first in one descending line the number of years of the solar cycle or 

[cycle of[ concurrents according to their order. And in the second descending line to the right 
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I placed the concurrents themselves next to their years. And I started the cycle not according 

to the mode I outlined first, but according to the mode I spoke about second. And in the 

horizontal line at the top I placed the names of the twelve months, starting from March; and 

in the horizontal line below I placed the individual regulars of the individual months directly 

below these months, and from the individual months and regulars I drew down descending 

lines, and from the individual years and concurrents [I drew] straight horizontal lines which 

intersect at right angles with the lines for the months. And at the individual intersections 

which arise from the coming together of the lines of a given year with the lines of a given 

month, I have written the combined number accruing from the concurrent of this year and the 

regular of this month, casting off 7 if the sum is greater than 7, so that at this intersection the 

number of the first ferial of the month written above this intersection can quickly be found for 

the year written sideways next to this intersection. And this way, whenever the year of the 

cycle is given and the month of this year is given, the number of the first ferial of the given 

month in the given year is quickly found at the intersection pertaining to this year and month. 

What I have also done is to place in the line descending to the left of the same table the 

dominical letters of the entire cycle, such that each is next to its year, but in years that are 

non-bissextile these letters show the Sundays from the start of January to the end of 

December, whereas in a bissextile year, they show the Sundays only from the start of March 

until the end of December, because from preceding the January and February to the bissextile 

[day] the dominical letter is a different one, namely the one that follows in the order of the 

alphabet after the letter that shows the Sundays from the start of March that comes nearest 

after the bissextile [day] until the end of December. And here is the table written out: 
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    5 1 3 6 1 4 7 2 5 7 3 6 

12 gf 1 1 6 2 4 7 2 5 1 3 6 1 4 7 

13 e 2 2 7 3 5 1 3 6 2 4 7 2 5 1 

14 d 3 3 1 4 6 2 4 7 3 5 1 3 6 2 

15 c 4 4 2 5 7 3 5 1 4 6 2 4 7 3 

16 ba 5 6 4 7 2 5 7 3 6 1 4 6 2 5 

17 g 6 7 5 1 3 6 1 4 7 2 5 7 3 6 

18 f 7 1 6 2 4 7 2 5 1 3 6 1 4 7 

19 e 8 2 7 3 5 1 3 6 2 4 7 2 5 1 

20 dc 9 4 2 5 7 3 5 1 4 6 2 4 7 3 

21 b 10 5 3 6 1 4 6 2 5 7 3 5 1 4 

22 a 11 6 4 7 2 5 7 3 6 1 4 6 2 5 

23 g 12 7 5 1 3 6 1 4 7 2 5 7 3 6 

24 fe 13 2 7 3 5 1 3 6 2 4 7 2 5 1 

25 d 14 3 1 4 6 2 4 7 3 5 1 3 6 2 

26 c 15 4 2 5 7 3 5 1 4 6 2 4 7 3 

27 b 16 5 3 6 1 4 6 2 5 7 3 5 1 4 

28 ag 17 7 5 1 3 6 1 4 7 2 5 7 3 6 

1 f 18 1 6 2 4 7 2 5 1 3 6 1 4 7 

2 e 19 2 7 3 5 1 3 6 2 4 7 2 5 1 

3 d 20 3 1 4 6 2 4 7 3 5 1 3 6 2 

4 cb 21 5 3 6 1 4 6 2 5 7 3 5 1 4 

5 a 22 6 4 7 2 5 7 3 6 1 4 6 2 5 

6 g 23 7 5 1 3 6 1 4 7 2 5 7 3 6 

7 f 24 1 6 2 4 7 2 5 1 3 6 1 4 7 

8 ed 25 3 1 4 6 2 4 7 3 5 1 3 6 2 

9 c 26 4 2 5 7 3 5 1 4 6 2 4 7 3 

10 b 27 5 3 6 1 4 6 2 5 7 3 5 1 4 

11 a 28 6 4 7 2 5 7 3 6 1 4 6 2 5 
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And so, if we know in what year of the cycle we are, let us enter the table with the number of 

this year and we will find to the left of it the dominical letter of this year and to the right of it 

the concurrent of the same year and, as a result, we will find in the same line the numbers of 

the first ferials of the individual months of this same year. Now, the way to find out in which 

year of the cycle we are is this: one must take the years from the Lord’s Incarnation and add 9 

to them, because the first year from the Lord’s Incarnation was the 10th year of this cycle, and 

the result must by divided by 28. And if nothing remains, the year in which you are is the 

final year of this cycle, but if something remains after the division, the value of this 

remainder corresponds to the year of the cycle. And it is already clear that one must begin 

this cycle of concurrents from the month that comes right after the bissextile [day], and hence 

from March, because if one started from another [month], for instance from January, one 

would—in order to find the number of the first ferial of the month from the regular and 

concurrent—have to change the concurrent in March by adding one unit, because of the 

addition created by the bissextile [day]. Nevertheless, when we say that the first year of this 

cycle is bissextile, we start the year from January. 

 We can also find the concurrent of the year through another way, namely by 

considering the ferial number represented by the first letter F of March in the calendar, 

because this ferial number corresponds to the number of the concurrent in this year up to the 

following February. And this is memorized with the help of these verses: 

F Martis prima quotam feriam tibi signat 

In toto numero concurrens serviet anno. 

(Whatever ferial the first F of March shows you 

Is the number of the concurrent that serves this year.) 

The reason for this, however, is that the letter F represents the first day of the week in the first 

year of the cycle. Now, if one knows the concurrent of the year and the position of the year 
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before or after the bissextile [year], one can immediately find which year it is in the cycle, 

because each concurrent is written only four times in the line of concurrents and each of them 

is only once the concurrent of the bissextile year and, again, each is only once the second 

after the bissextile [year] and, again, each is only once the third, and, again, each is only once 

the fourth from the bissextile [year]. Yet which of these are the concurrents at the beginning 

of the bissextile years from January can be known from the fact that these are higher by 2 

than the concurrents that comes immediately before them. 

 Now it happens that whenever the concurrent is 1, the dominical letter of March is F 

and when the concurrent is 2, the dominical letter is E, and when it is 3, the dominical letter is 

D, and when it is 4, the dominical letter is C, and when it is 5, the dominical letter is B, and 

when it is 6, the dominical letter is A, and when it is 7, the dominical letter is G. And this is 

memorized using the following verses: 

Sex habet A, B quinque tenet, C quatuor, et D 

Tres habet, E que duas, F unum, G quoque septem. 

(Six has A, B holds 5, C 4, and D 

Has three, while E has 2, F 1, and G 7.) 

The order of the dominical letters, however, and consequently also that of the concurrents 

that correspond to them, and of the bissextile years through the entire cycle, is memorized 

using the following verses: 

Fert Ea Dux Cor *Amat Ens Factor Enim *Coluit Bis 

Ars Genus *Est De Corde Bono *Gignit Ferus Ensis 

Dicta *Beant Aqua Gens Fons *Dat Cunctis Bonus Auctor. 

For the first word of these verses indicates the first year of the cycle, and the second the 

second and so on; and the first letter of each word indicates the dominical letter of the whole 
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year, or from March if it is a bissextile one. And whether a year is bissextile appears from the 

instances where the alphabet’s running backwards is not continuous. 

 But if we want to arrange the solar cycle according to the alternative way I have 

touched upon above—namely such that the first year of the cycle is not bissextile, but 

equivalent to the second year after the first year of the world, or the second after the first year 

of the calendar’s creation without paying attention to any time that preceded it, and such that 

the concurrent of this first year would be 1, and the concurrent of the second year of the cycle 

would be 2, and 3 of the third, and 5 of the fourth—we must begin the cycle from the 18th 

year in the table above, and the year which is the 18th in the order of the years written in the 

table we must accept as the first year of the cycle starting from the second year after an 

assumed beginning of time. And the 17th year of the cycle as written in the above table we 

must take as the final year of the cycle if we begin according to the alternative way, which is 

why, if we were to place the lower part of the table written above, that is, the part starting 

from the 18th year, as the upper part, and if we were to place the upper part of the same table 

as the lower part, we would have a table for the cycle that starts as if counted from the 

beginning of time. 

 The method to find the year of this [alternative] cycle from the Years of the Lord is 

this: subtract 8 from the years of the Lord, or add 20, and divide the remainder by 28, and 

what remains after the division will show which year of the cycle it is. The reason, however, 

these 8 years must be subtracted is that the 9th year of the Lord was the first year of this cycle. 

In order, however, for the above table to serve either type of solar cycle, I have added one 

line to this table in which I have written the years of the cycle as they would begin if we 

counted from the beginning of time, placing the year 1 next to the year 18, and the year 12 

next to the year 1, and the remaining years according to sequence. 
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Chapter 4: on pointing out the error our calendar [commits] in placing the dates of the new 

moon and in using the 19-year cycle and the cycle of epacts; and on how to place the dates of 

the new moon in accordance with the truth. 

The months discussed so far, which adorn our calendar and into which the solar year is 

divided a whole number of times, are called ‘solar months’. But there is another type of 

month called ‘lunar month’, and this lunar month is equivalent to the time of a mean lunation. 

The mean lunation, however, is the [period of] the moon’s return to the sun according to 

either [luminary’s] mean course. According to what Hipparchus and Ptolemy have found, 

however, the length of the mean lunation is 29 days and 31 minutes of one day and 50 

seconds and 8 thirds and 9 quarters and 20 fifths. And with this [estimate] of the length of the 

mean lunation Azarquiel agrees, who founded his tables on the length of a lunar year 

consisting of 12 mean lunations. And 12 mean lunations according to him contain 354 days 

plus a fifth and a sixth of a day, which is the same as 22 minutes. And according to this the 

time of the mean lunation will be 29 days and 31 minutes and 50 seconds, because 29 days 

and 31 minutes and 50 seconds multiplied by 12 make 354 days and 22 minutes. For 

Azarquiel did not care about thirds or fourths and so, when he cast off the thirds and fourths 

and fifths—for in a very long time they add very little to the length—and proposed that the 

time of the mean lunation is 29 days and 31 minutes and 50 seconds, it turned out that the 

shortest period of return to the same beginning for a whole number of mean lunations is 30 

Arabic years, which consist of 360 complete lunations and contain exactly 10,631 days. For 

example: if today a conjunction of sun and moon according to either [luminary]’s mean 

course happens with the sun being on the meridian of the city of Paris, there will not be 

another mean conjunction of sun and moon with the sun being on the meridian until 10,631 

days, which fill up 30 Arabic years, have been completed. And once this precise number of 

days has been completed, there will again be a mean conjunction of sun and moon with the 
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sun being on the meridian, for if one lunation has 29 days and 31 minutes and 50 seconds, 

then 12 lunations, which make up one Arabic year, will contain 354 days and 22 minutes of 

one day. Yet 354 days multiplied by 30 make 10,620 [days] and 22 minutes multiplied by 30 

make 11 whole days, which if added to the [10,620] days make 10,631, which is the precisely 

the [time of] return to the same beginning after a whole number of lunations.  

 And the 11 days that are gathered from the 22 minutes that grow beyond days are 

bissextile days among the Arabs, because in their calendar they count their year as consisting 

of complete days, as we do, and cast off the aforementioned 22 minutes until from them more 

than half of a whole day has been collected, just as we leave out the quarter day until the 

fourth year. And just as we in the fourth year gather together one day from the four quarter-

days and insert it into our calendar, so they gather a whole day from the aforementioned 

minutes, whenever they accrue beyond half of one whole [day], and count it as part of the 

month. For they divide their year into 12 months and always make one month out of 30 days 

and the other out of 29 days, but in their bissextile years they always make the final month 

out of 30 days, in which case they have two continuous months of 30 days each, and this is a 

‘bissextile year’ consisting of 355 days. And in every 30 Arabic years there are 11 bissextile 

years because of the 11 days that are gathered from the 22 minutes that grow beyond 354 

whole days over the course of 12 whole mean lunations. 

 Given that this is the way things are, namely that 30 Arabic years, which contain 360 

mean lunations and exactly 10,631 whole days, are the minimum time in which a whole 

number of lunations returns to the same beginning and which completes a whole number of 

lunations in a whole number of days, it is not possible for some different period consisting of 

whole days, or its multiple, to be a true cycle of mean lunations or new moon dates, for any 

other period consisting of whole days, or its multiple, that is different from this one contains a 

certain amount of time either more or less than a whole number of days. And thus, since 19 
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years of our calendar are neither equal to 30 Arabic years nor a factor or multiple of them, it 

is obvious that 19 years that consist of a complete number of days do not contain a true cycle 

of mean lunations or new moon dates, but instead much error arises from assuming this cycle. 

In order for this to become clear more conspicuously, I shall explain the same thing in a 

different way. 

 If the first three of 19 of our years are not bissextile, these [19] have only four 

bissextile years, namely, the fourth, eighth, 12th, and 16th, and they consist of only 6939 days. 

And in our calendar we make 235 lunations or new moon dates for any sequence of 19 years, 

because in any given year we have 12 lunations, and to these we add seven embolismic 

lunations over the course of 19 years. Taken together, these make 235 lunations. But if we 

multiply the length of a mean lunation, that is, 29 days and 31 minutes and 50 seconds, by 

235, we will come out with 6939 days as well as 40 minutes and 50 seconds, which are more 

than two thirds of one day. For this reason, once 19 whole years having only four bissextile 

years are completed, 235 lunations are not yet complete, but they are still missing 40 minutes 

and 50 seconds of one day and will be completed [only] after the completion of 19 years and 

an interval of 40 minutes and 50 seconds of one day. Yet any 19 of our years that have one of 

the first three years as bissextile have 6940 days, because they have 5 bissextile years. 

Accordingly, since 235 mean lunations have 6939 days and 40 minutes and 50 seconds, 19 

years having five bissextile years exceed 235 lunations by an interval of 19 minutes and 10 

seconds of one day, and that is roughly by one third of one day. Now it happens that always 

after 19 years having only 4 bissextile years there follow 3 ×19 years having five bissextile 

years and that the fifth time around, after 76 accumulated years, the 19 years having only four 

bissextile years return, and 3 × 19 years having five bissextile years follow once again, and so 

it continues unto infinity. This is the reason why any [sequence of] 19 years is not equal to 
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any other, whereas [sequences of] 76 years are completely equal among themselves; and they 

have 27,759 days. 

 And so, if we gather 3 × 19 minutes and 10 seconds, which 19 years having five 

bissextile years add on top of 235 whole lunations, we come out with 57 minutes and 30 

seconds. And so in 57 whole years having 15 bissextile years there is a surplus of 57 minutes 

and 30 seconds of one day over and above 705 whole mean lunations. By contrast, 19 years 

having only four bissextile years are shorter than 235 whole mean lunations by 40 minutes 

and 50 seconds. And so, if we subtract 40 minutes and 50 seconds, by which 19 years having 

only four bissextile years are shorter than whole lunations, from the 57 minutes and 30 

seconds by which 57 years having 15 bissextile years are longer than whole lunations, we are 

left with 16 minutes and 40 seconds by which 76 years are always longer than 940 whole 

mean lunations. This is the reason why 4 × 76 years, which is the same as 304 whole years, 

exceed 3760 whole mean lunations by 1 day and 6 minutes and 40 seconds. And in this way 

it happens that after 304 completed years we call out the first day of the moon when its age is 

already more advanced by the equivalent of 1 day and 6 minutes and 40 seconds than it was 

at the beginning of these same 304 years and it follows that after 4256 years the moon will be 

called the first according to the calculation of our calendar even though it will be full with its 

light. 

 But if we follow Ptolemy in adding thirds and fourths and fifths to the time of the 

mean lunation and say according to him that the time of the mean lunation is 29 days and 31 

minutes and 50 seconds and 8 thirds and 9 fourths and 20 fifths, this will decrease the 

aforementioned error only very slightly. For if we divide 27,759 whole days, which is the 

number of days in 76 years, by the time of the mean lunation that Ptolemy puts down, 940 

mean lunations will come out of this division and after the division there will remain 14 

minutes and 32 seconds and 13 thirds and 46 fourths and 40 fifths of the days contained in the 
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aforementioned 76 years, which is the surplus after a whole number of lunations. And so 304 

whole years will always be greater than 3760 whole mean lunations by 58 minutes and 8 

seconds and 55 thirds and 6 fourths and 40 fifths of a day, which gathered into one make for 

approximately one day, and so we are faced with an error similar to the one mentioned 

before, even though it may be slightly smaller. But if someone were to say that our 

calculation of the lunations and new moon dates is true and that the cycle of lunations is 

truthfully and entirely completed in whole 76 years and that the calculation of Ptolemy and 

Azarquiel is false, also because the same Ptolemy shows us in the second chapter of the 

fourth book of the Almagest that the observation through which the length mentioned above 

was found can be in error for two reasons—one should respond to him that in that case 

Ptolemy and Azarquiel would suffer an error that is as great as the one we suffer if these 

[men] say the truth, and the tables of Ptolemy and Azarquiel would have already fallen into 

manifest falsehood in predicting the hours of eclipses. And we find the contrary [to be true], 

because these tables do not deceive us to any perceptible degree concerning the hours of 

eclipses. 

 Likewise, if we take the 1 day and 6 minutes and 40 seconds by which 304 of our 

years exceed 3760 whole lunations according to the truth, and we divide by [it] the 29 days 

and 31 minutes and 50 seconds, which is the time of the mean lunation according to the 

Arabs and according to Azarquiel, the result of the division will be 26 and after the division 

we will be left with 37 minutes and 55 seconds. If we multiply 304 of our years by 26, the 

consequence is that after the 7904 years that accrue from this multiplication there [will be] an 

error of a whole lunation, excepting 37 minutes and 55 seconds. For according to the 

calculation of the new moon dates in our calendar, 7904 years will contain precisely 97,760 

whole lunations, whereas the according to the calculation of Azarquiel and according to the 
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astronomical truth 7904 of our years comprise 97,761 lunations, excepting 37 minutes and 55 

seconds of one day. 

 Again: the 10,631 days contained in 30 Arabic years are the shortest period of return 

to the same beginning for a whole number of mean lunations according to what the 

astronomers believe. And the 27,759 days that are contained in 76 of our years are the 

shortest period of return to the same beginning for a whole number of lunations according to 

our [calculation]—for even though we say that the cycle of new moon dates returns at the end 

of any 19 years, this cannot be completely true, for as has been said above, one [sequence of] 

19 years is one day shorter than another [sequence of] 19 years, whereas any [sequence of] 76 

years, which consist of 4 × 19, is completely equal to any other [sequence of] 76 years. And 

so, since the two aforementioned numbers of days contained in 30 Arabic years and 76 of our 

years are two numbers that are relatively prime and hence the smallest in proportion to each 

other, it follows that their smallest common multiple is the one that arises if one is multiplied 

by the other and the days numbered by the resulting product are the minimum period after 

which both the lunations calculated according to our calendar and the lunations calculated 

according to the method of the astronomers return to a common moment and to the same 

beginning; and this period comprises 832,770 whole Arabic years and 807,956 whole years 

of our type. And so, if we multiply 940 lunations, of which we have said that they are 

complete in 76 years, by 10,631, which is the number of days in 30 Arabic years, we will 

come out with the number of completed lunations according to our calculation in the 

aforementioned time, and this number of lunations is 9,993,140. And again, if we multiply 

360 lunations, which are wholly completed in 30 Arabic years, by 27,759, which is the 

number of days in 76 of our years, we will come out with the number of lunations that is 

wholly completed according to the astronomical calculation in the same large period 

mentioned before, and this number of lunations is 9,993,240. And this number of lunations is 
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greater by 100 than the number of lunations according to our computation over the same 

period. 

 The error in our calculation and in the cycle of new moon dates that is implicit in our 

calendar is thus very manifest, and the error in the cycle of epacts is the same. In order for us 

to find the truth, it is hence necessary that we use some other method than the cycle of epacts 

for seeking the number of the age of the moon at the beginnings of our months. We would be 

able, however, to always find the day of the new moon according to the astronomical truth, if 

we were to reckon the time according to the years and months of the Arabs, because the first 

day of any given month of the Arabic years is the day of the conjunction of sun and moon 

according to either [luminary’s] mean course. Accordingly, if we wish to designate the day of 

this conjunction as the first day of the age of the moon, it will be possible to find the 

beginnings of the new moon dates by finding the beginnings of the Arabic months. But if we 

prefer to begin our new moon dates from the first day of seeing the new moon, or from the 

second, or from the third, we should begin our new moon dates from the second day of any 

given month of the Arabs, or from the third, or from the fourth, and then proceed uniformly 

in calculating the new moon dates, and [this way] we suffer no error. Knowledge of the 

Arabic years and the beginnings of the months of the Arabic years will thus give us true 

knowledge of the dates of the new moon. Because of this, I have put down in what follows 

the doctrine of Azarquiel on how to find the years and months of the Arabs from the years of 

Our Lord Jesus Christ. 
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Chapter 5: on how to extract years and months of the Arabs from the years of Christ, both by 

multiplication and division and by means of tables. 

If you wish to derive the years and months and days of the Arabs from the years of Our Lord 

Jesus Christ, take the completed years of Christ and subtract from them 621, for this is the 

number of years of Christ that were completed before the beginning of the Arabic years, and 

you must multiply what remains by 365. Afterwards multiply the fourth part, and add it to the 

result of the multiplication, and then you have all the days of the remaining years of Christ. 

After this, subtract 195 from the number of days you have gathered and add to what remains 

whatever has gone before in the incomplete year of Christ in terms of months and days from 

the start of January until the day which you are at. Multiply, therefore, this whole sum by 30, 

and there will be fractions left that you must divide by 10,631, and the result will be the 

complete number of Arabic years. Divide what remains by 30 and the result will be the 

number of days. And so you must make months out of them, one comprised of 30 days and 

the other of 29, starting from the first month, that is, al-Muḥarram, and you will have the 

[number of] months that have been completed. But whatever will be left to you of the days 

that do not complete a month will be equivalent to the days that have gone before in the 

incomplete month in which you are. Azarquiel also put down tables, as well as an instruction 

for these tables, geared towards extracting any number of Arabic years, and Persian years, 

and Greek years, and Spanish years, and Egyptian years, and years of the Lord from any 

given number of such years. To these belong the tables and the instruction written below, 

which are only for extracting Arabic years from years of Christ, so that by extracting years 

and months of the Arabs we shall have true knowledge of the dates of the new moon. 

 This is how to use the tables that are placed below: if you wish to know the years and 

months of the Arabs from the years of the Lord by means of tables, you must know how 

much of the years of the Lord has passed in terms of years and months and days and keep this 
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[number in mind]. Afterwards, make all the bygone months of the current incomplete year 

out of 30 days, that is, take one day from any month that consists of 31 days and add it to the 

days of the month in which you are, if it is incomplete. If you find that the month of February 

is already in the past, give to it two of these days, and one if it is a bissextile [year]. Once you 

have done this, you will already have months consisting of 30 days each. Keep the whole 

[result in mind]. Afterwards look for the same number of years and months and days as the 

one you have at hand in the tables of the collected years of the Lord, or for what is closest to 

what you have at hand from among the [entries that are] less than it. And subtract this from 

the years you have kept [in mind] and keep in mind what remains in terms of years and 

months and days and fractions and accept whatever is found in the line of collected years of 

the Arabs next to whatever [number] you have taken away or subtracted. Afterwards look for 

the same [number] as the one you have kept [in mind], that is, [same to] what you are left 

with, in the table of expanded years of the Lord, or for what is closest to it among the [entries 

that are] less than it, and subtract it from what of you have kept [in mind], and inquire as to 

what remains. Afterwards inquire as to how many Arabic years are found next to the 

[number] you have subtracted, and add whatever it may be to what you had previously 

derived from the collected years. Afterwards set your gaze on the fraction you have at hand: 

if it is more than one-half, take it as a whole day and add it to the number of days. If not, 

however, do not bother with it. Next, look for the same number of months and days as the 

one you were left with in the table of months, or for what is closest among the [entries that 

are] less than it, and subtract it from the remaining months and days, and the remainder will 

be only composed of days. And inquire as to what is found in the line of Arabic months next 

to the months you have subtracted. The days that still remain are the bygone number of days 

of the current month, whereas the months and years are those of the Arabs. And if this task 

forces you to subtract a greater number of months from a smaller one, take one year from the 
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years and reckon it as 12 months and add these to the smaller number of months and subtract 

from the sum the greater number of months that you need to take away and add 5 days to the 

number of days, for this is the number of days that exceeds 360. And here are the tables 

written out: 

[First table of extraction, for collected years] 

Collected Arabic years Collected years of the Lord Months Days Fractions 

600 1203 7 29 2 

630 1232 9 8 1 

660 1261 10 17 0 

690 1290 11 27 2 

 

[Second table, for expanded years] 

Expanded Arabic years Expanded years of the Lord Months Days Fractions 

1 0 11 24 0 

2–B 1 11 13 3 

3 2 11 2 2 

4 3 10 21 1 

5–B 4 10 11 0 

6 5 9 29 3 

7–B 6 9 19 2 

8 7 9 8 1 

9 8 8 28 0 

10–B 9 8 16 3 

11 10 8 5 2 

12 11 7 24 1 

13–B 12 7 14 0 

14 13 7 2 3 

15 14 6 21 2 

16–B 15 6 11 1 
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17 16 6 0 0 

18–B 17 5 19 3 

19 18 5 8 2 

20 19 4 28 1 

21–B 20 4 18 0 

22 21 4 5 3 

23 22 3 24 2 

24–B 23 3 14 1 

25 24 3 3 0 

26–B 25 2 22 3 

27 26 2 11 2 

28 27 2 0 1 

29–B 28 1 20 0 

30 29 1 8 3 

 

[Third table, for months] 

Lunar months Months Days 

al-Muḥarram 1 0 

Ṣafar 1 29 

Rabīʿ I 2 29 

Rabīʿ II 3 28 

Jumādá I 4 28 

Jumādá II 5 27 

Rajab 6 27 

Shaʿbān 7 26 

Ramaḍān 8 26 

Shawwāl 9 25 

Dhū al-Qaʿdah 10 24 

Dhū al-Ḥijjah 11 24 
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Chapter 6: on why in computus it is not necessary to distinguish the length of the true 

lunation from the length of the mean lunation. 

One should know that the time of the true lunation, that is, the time of the moon’s return to 

the sun according to either [luminary]’s true course, is rarely equal to the time of the mean 

lunation, but instead the true lunation is sometimes greater than the mean lunation, sometimes 

smaller. Nevertheless, each series of 251 mean lunations is exactly equal to 251 true 

lunations, as is demonstrated in the book of the Almagest. And as much as certain true 

lunations subtract from the mean lunation, certain other true lunations add to the mean 

lunation. This is the reason why it is not possible to have a cycle of true lunations that is 

smaller or greater than the cycle of mean lunation, even though some individual true lunation 

may be smaller, and some other may be greater, than the mean lunation. And since the times 

of the true lunations differ from each other as the result of a multiform inequality—both 

because of the non-uniform true motion of the sun and because of the true motion of the 

moon, which is much more non-uniform—, it would be much too longwinded and laborious 

to define the precise times of successive true lunations. And this is why in computus one 

ought to proceed without making a distinction between the time of true and mean lunation, 

but instead one ought to treat the times of the true lunations as equal to the time of the mean 

lunation, whereas the investigation of the precisely defined time of any given true lunation 

ought to be left to those who find the locations of all stars as a function of time by means of 

astronomical tables. 
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Chapter 7: on the length of the lunation one should accept according to the doctrine of our 

calendar; and how the epacts and lunar regulars are generated and what their use is. 

As is clear from the foregoing, our calendar involves a manifest error in the 19-year cycle and 

cycle of epacts. Yet because the Holy Church still uses these cycles, we shall, with God’s 

help, proceed to give an exposition of our calendar as pertains to these cycles, assuming with 

those who first proposed the aforementioned cycles that 76 of our years—of which each non-

bissextile one consists of 365 days and every fourth year is bisextile [and] consists of 366 

days—are the minimum time in which a whole number of lunations returns to the same 

beginning. And taking this assumption as our foundation, we shall base on it the following 

instruction, which agrees with the assumed foundation. Based on this foundation, it follows 

that we ought to say that the time of the mean lunation is 29 days and 31 minutes and 51 

seconds and 3 thirds and 49 fourths and 47 fifths and 14 sixths and 2 sevenths, and that this 

will be the time of the mean lunation we ought to propose in order for 940 whole lunations to 

be completed in 76 years, which is 1 second and 3 thirds and 49 fourths and 47 fifths and 14 

sixths and 2 sevenths longer than the time of the mean lunation according to Azarquiel. And 

even though this is a small error at the beginning, it can be seen from the foregoing how 

much this error grows over longer periods over time. Yet since, according to the founding 

assumption proposed here, we ought to define the time of the mean lunation in the 

aforementioned manner, so as to satisfy the doctrine of our calendar, it shall expounded in the 

following way: 

 Let us propose in line with our calendar that any [sequence of] 19 years through 

which the 19-year cycle runs comprises 235 lunations. Now, if we multiply the time of the 

mean lunation according to our [doctrine] that I have proposed in this chapter by 235, which 

is the number of lunations completed in 19 years, the result of this multiplication will be 6939 

days as well as 44 minutes and 59 seconds and 59 thirds and 59 fourths and 59 fifths and 57 
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sixths and 50 sevenths. And since the 59 seconds with the thirds and fourths and fifths and 

sixths and sevenths that follow amount to one minute, excepting only 2 sixths and 10 

sevenths, the length of which is imperceptible even over a very long period time, we can say 

without any perceptible error according to our calculation that 6939 days as well as 45 

minutes result from the multiplication just mentioned. But 6939 days comprise exactly 19 

years of the kind in which there are only four bissextile years, which is why the time of the 

lunations that we assume to be completed in these years is greater than these 19 years by 45 

minutes of one day. Yet 19 years of the kind in which there are only four bissextile years are 

followed by three continuous sequences of 19 years having five bissextile years, and so any 

of these sequences of 19 years has 6940 days and exceeds 235 lunations by 15 minutes. It 

follows that 3 × 19 years in which there are five bissextile year exceed 3× 235 lunations, 

which we count for these years, by 3 × 15 = 45 minutes. Thus, by the same amount that 19 

years having only four bissextile years are smaller than the 235 lunations we count for these 

years, the following 3 × 19 years are greater than the 3 × 235 lunations we give to them. It 

follows that 76 years, which comprise exactly 4 × 19 years, are equal to the 940 lunations that 

we assumed to be completed in 76 years. 

 Because the aforementioned length of the mean lunation thus ensures that 940 whole 

mean lunations are exactly equal to 76 years, it is clear that it is not possible to propose any 

other length of the mean lunation, such that it would likewise guarantee that 940 lunations are 

completed in 76 whole completed years. The method, however, by which we easily and 

reliably find the time of the mean lunation according to our calculation is to divide the days 

contained in 76 whole years by 940, which is the number of lunations in this interval of time 

according to our [calendar], and the result of this division will be the time of the mean 

lunation. This result, however, is 29 days and 31 minutes and 51 seconds and 3 thirds and 49 

fourths and 47 fifths and 14 sixths and 2 sevenths. And so, once the time of the mean lunation 
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has been found and determined in this way according to our founding assumption, I say that 

in calculating the lunations and new moons we spurn the fractions and calculate each lunation 

as consisting of a complete number of days, taking one lunation as consisting of 30, and the 

following lunation as consisting of 29 whole days. And by always alternating this way we 

take two combined lunations to consist of 59 whole days until something perceptible has 

accrued from the fractions, which is then taken as one day. And this day is inserted either in 

the lunation of the bissextile month, in which case the lunation that is usually counted as 29 

days is counted as 30 days, or in an embolismic lunation according to the order I shall 

mentioned later, and there will be two or three continuous months of 30 days each. It is thus 

clear that our non-bissextile year consists of 12 lunations, of which one always has 30 days 

and the other 29, as well as 11 days, for twelve lunations complete 354 days, which are 11 

days fewer than our year. And because the number of whole lunations that are completed in 

our year is not greater than 12, we attribute to the year merely 12 lunations and [give] one 

lunation to each solar month and we say that the lunation always belongs to the month in 

which it ends, and if it sometimes happens that two lunations end in the same month, the 

second of them will be irregular and embolismic. The computists memorize that the lunation 

belongs to the month in which it ends with the help of this verse: 

Mensi luna datur cui fine suo sociatur. 

(The moon is given to the month to which it is joined at its end.) 

And so the 11 days that in a solar year exceed the lunar year are called the ‘epact’ of the 

following solar year, as in ‘epiaucta’, that is, ‘added on top’. And it is by these 11 days that 

the lunar age at the beginning of any given month of the following year is increased. And by 

the same 11 days the age of the moon at the beginning of any given month of the following 

year is increased compared to its age at the beginning of any given month in the second year. 

And so the numbers of the age of the moon at the beginnings of the months in the first year of 
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the calendar’s foundation are called the ‘lunar regulars’ and each month has its regular 

allocated to it and it is the number of the age of the moon on the first day of the respective 

month in the first year of the calendar. And so in the year in question the moon was five days 

old on the first day of September. And when it comes to the cycle of the epacts and the 

formation of lunar regulars we begin the year from September. With this in mind, we shall 

find the regulars of the following months from the number of the regular of September, which 

has already been noted, using the following method: add to the regular of September the 

number of days in September and subtract from the sum the lunation of September, and the 

number that is left is the regular of the following month. For if you add the number of the age 

of the moon on the first day of September to the days of September and subtract from this 

sum the number of days of the lunation of the same month, what is left will be the number of 

the age of the moon on the first day of the following month, and this remainder will be the 

regular of the following month. In a similar fashion you will be able to find the regular of the 

third month using the regular of the second month and so on. And you will arrive at these 

regulars: 5 for October, 7 for November, 9 for January, 10 for February, 9 for March, 10 for 

April, 11 for May, 12 for June, 13 for July, 14 for August. They memorize the numbers with 

the help of these verses: 

 Quinque Sep. Oc. dantur: No. De. septem, ter tria Ja. Mar. 

 Feb A. decem, sumant: Post unum cuilibet addas. 

(5 are given to Sep and Oct, 7 to Nov and Dec, 3 × 3 to Jan and Mar/ 

Feb and Apr take 10. Afterwards add one to each.) 

They also memorize them with the help of these verses: 

 Estuat esuriit gramen gravat igne kalendas 

 Igne kalendarum liquet mihi nominis ordo. 
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The position in the alphabet of the first letter of each word in these verses corresponds to the 

number of the regular of the month that belongs to the word in question. And the first word 

belongs to Septembers, the second to October, and so on. In order for you to have the number 

of days of each month quickly at hand, you must know that each unevenly numbered month, 

such as the first and the third and the fifth and so on, has a lunation of 30 days, and each 

evenly numbered month, such as the second and fourth and so on, has an uneven lunation, 

that is, one of 29 days. And this they memorize with the help of this verse: 

Inpar luna pare, par fiet in inpare mense. 

(The uneven moon happens in the even month, the even in the uneven one.) 

Having noted this on the topic of lunar regulars, it is time to return to the epacts. And so I say 

that over the course of two years 22 days grow beyond the 24 lunations contained in these 

two years, and these 22 days are the epact of the third year. And even if the second or any 

other year should bissextile, we do not say that this year adds 12 days to the lunar year, 

because the bissextile day is always contained in one of the twelve lunations, [in which case] 

a lunation of 30 days that without the bissextile [day] would only have 29 days is created 

through the bissextile day. This is the reason why no solar year adds more than 11 days on 

top of 12 lunations. And so in the third year 33 days will be gathered from the surplus of 11 

days, but 30 days make up one lunation, [such that] three days remain for the epact of the 

fourth year. A lunation gathered together in this fashion, however, is called an ‘embolismic 

lunation,’ that is, an ‘excessive’ one, and the third year, during which this lunation is 

intercepted, is also called an ‘embolismic year’. In the fourth year 14 days are gathered from 

the three days that have been previously left outside a whole number of lunations as well as 

from the surplus of 11 days in this fourth year, which [14 days] are the epact of the fifth year. 

And in the fifth year 25 days are brought together once another 11 days are added to the 14 

previous ones, and they make the epact of the sixth year. In the sixth year, however, 36 days 
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are made once 11 days are added to the 25 previous ones. Yet from 30 days one embolismic 

lunation can be made, [such that] afterwards six days still remain for the epact of the seventh 

year. In the seventh year there are hence 17 days gathered together from these six days and 

the 11 days that are the surplus in this particular year, which [17 days] are the epact of the 

eighth year. And in the eighth year 28 days are joined together from the 17 days previous 

days and the 11 that are added, and 28 are the epact of the ninth year. And even though only 

28 days are gathered together from those that are the surplus in the eighth year, we 

nevertheless take two days from the days of the following year and, once we have joined 

them to the 28 days gathered from the aforementioned surplus, make a 30-day embolismic 

lunation in this eighth year and the eighth year is an embolismic one. In the ninth year, 

however, 11 days are again joined to the 28 previous days and they make 39 days. But in the 

eighth year an embolismic lunation of 30 days was made of 28 days that were the surplus in 

the eighth year and of two days taken from the 11 days to be added in the ninth, which is why 

in the ninth only a surplus of 9 days remains, which are the epact of the tenth year. The epact 

of the 11th year is found by the same type of addition: [it is] 20, which is why the surplus in 

the 11th year is 31. Yet of 30 days one embolismic lunation is made in this 11th year, so that 

this year is embolismic, and 1 remains for the epact of the 12th year, from which it follows 

according to the aforementioned addition that the epact in the 13th year will be 12 and the 

epact in the 14th year will be 23 and in this 14th year, once 11 days have been added to the 23 

previous days, there will be a surplus of 34 days. But from 30 days an embolismic lunation is 

made in this year and there remain 4 for the epact of the 15th year and the epact of the 16th 

year is 15, and the epact of the 17th year is 26, which means that in the 17th year there will be 

a surplus of 37 days. And from 30 days an embolismic lunation is made and 7 remains for the 

epact of the 18th year. And in the 18th year a surplus of 18 days arises once 11 days are added 

to the 7 previous days, which [18 days] are the epact of the 19th year, which is why, after an 
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addition of 11 days, the surplus in the 19th year is 29 days. To these 29 days one day, which is 

taken from the lunation of July is added, and the result is 30 [days] and from these the 

embolismic lunation in the 19th year is made. And in the 20th year this cycle begins anew and 

the epact is nil, because there is no surplus beyond the number of days contained in the 

embolismic lunation of the 19th year, and in the following 19 years the same production of 

epacts and embolismic lunations will unfold as before. This is the reason why 19 years are a 

cycle of epacts.  

 And from what has already been said it is clear that 19 years are equivalent to a cycle 

of new moon dates, for once 19 years are complete the moon at the start of the 20th year is as 

old as it was at the start of the first year and the new moons of the following 19 years will fall 

on the same dates as they did during the 19 preceding years. (Whatever difference there may 

nevertheless be in this shall become clearer later on.) Yet the cycle of new moon dates that 

we currently have in use is called the ‘19-year cycle’ from the 19 years in which it is 

completed, whereas the cycle of new moons dates the ancients had in use is called the ‘lunar 

cycle’. And its only difference compared to the 19-year cycle is that the 19-year cycle starts 

three years earlier than it. And either of these cycles begins from January, whereas the cycle 

of epacts begins from the September which immediately precedes the January from which the 

19-year cycle begins. 

 From the foregoing, it is clear that 19 years contain seven embolismic years, that is, 

the third and sixth and eighth and, again, the 11th and 14th and 17th and 19th, which is why 

they divide the 19-year cycle into an ogodas and a hendecas. And the ogdoas is the period of 

eight years that contains three embolisms, while the hendecas is a period of 11 years that 

contains four embolisms. And each embolismic lunation has 30 days. They use the followig 

verse to memorize which year of the cycle is embolismic: 

Cristus factus homo levat omnia reddita trono. 
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For the sequence of these seven words stands for the seven embolismic years and the place of 

the first letter of each word in the alphabet shows the year of the cycle to which the embolism 

corresponding to the word in question belongs. And they memorize the epact of each year 

with the help of these verses: 

Que tenet undenas Aprilis luna kalendas 

Epacte numerum monstrat per quemlibet annum. 

(The age of the moon on 22 March 

Shows the number of the epact for any given year.) 

For in the first year of the cycle the moon on 22 March is always 30 days old and hence it is 

necessarily 11 days old on the same day in the second year, and so on according to the 

increment of the epacts. Yet once we have found which year of the cycle of epacts we are in, 

it is easy to find the epact of any given year as long as we derive it from the aforementioned 

method of producing epacts. The year of the cycle, however, is found with this method: one 

must take the years of the Lord and add one to them and divide the sum by 19. If nothing 

remains, the final year of the years of the Lord is the final year of the cycle. If some 

remainder is left, the quantity of the remainder will show the year of the cycle of epacts. And 

using this same method one finds which year of the 19-year cycle it is. Yet the cycle of 

epacts, as has been said before, begins four months before the 19-year cycle, that is, from the 

September that precedes the January in which the 19-year cycle begins. And so, once it is 

known which year of the cycle it is and, by extension, what the epact of the year is, one must 

add the epact to the regular of a given month and the sum of the epact and regular shows the 

number of the age of the moon at the beginning of the month in question. But if the sum of 

the epact and regular exceeds 30, one must cast off 30 and the remainder shows the age of the 

moon. And this is what regulars and epacts are good for, namely to find the age of the moon 

at the start of all months and, by extension, on any day of any given month. This rule for 
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finding the age of the moon nevertheless has an exception and in order for this exception to 

become clearer and in order to elucidate more brightly what has been said above in the 

general discussion concerning the gathering of days from the fractions that each lunation has 

beyond 29 ½ days, which are added as bissextile days and the 30th days of embolismic 

lunations, [I] shall start over on a slightly more advanced level.  



49 
 

 

Chapter 8: how 76 years are exactly equal to the 940 lunations we count for these years 

owing to the compensation provided for by bissextile days and embolismic lunations; and at 

which places the embolismic lunations are inserted in the calendar; and on how to find the 

age of the moon at any time of the month by means of tables. 

According to the founding assumption of our calendar every lunation adds 1 minute and 51 

seconds and 3 thirds and 49 fourths and 47 fifths and 14 sixths and 2 seventh to 29 ½ days. 

This is why two lunations, of which one is counted as 29 days and the other as 30 days, are 

according to our founding assumption counted as shorter than they actually are by twice the 

aforementioned number of fractions. And similarly, 12 lunations, of which six are counted as 

30 days and the other six as 29 days, are shorter than what their due length is according to our 

founding assumption by twelve times these fractions, which is 22 minutes and 12 seconds 

and 49 thirds, 57 fourths, 26 fifths and 48 sixths and 24 sevenths. This is why if we allocate 

12 lunations to each year, of which one always has 30 days and the other 29 days, and we call 

these lunations the common lunations, there will be 228 common lunations in 19 years [and 

these will be] smaller than what their due length is according to our calculation by 7 days and 

2 minutes and 2 seconds and 33 thirds and 11 fourths and 29 fifths and 19 sixths and 36 

sevenths. Likewise, the final embolismic lunation that is gathered together in the 19th year of 

the cycle, even though it is counted as 30 days to make sure it is no different from the other 

embolismic lunations, nevertheless only has 29 days if one attributes to this year 12 common 

lunations, such that six have 29 days and the other six 30 days. Yet in order to make sure that 

it is no different from the other embolisms, one subtracts one day from the lunation of July, 

which should normally have 30 days, and gives it to the final embolismic lunation, and there 

remains a lunation of July of 29 days and a final embolismic [lunation] of 30 days. And this 

subtraction of one day from the lunation of July and the addition of the same day to the 

embolismic lunation is called ‘Leap of the Moon’. 
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 Hence, if 12 whole common lunations are calculated in the 19th year, there remains in 

this year an embolismic lunation of 29 days, and so this lunation is smaller than the length of 

the mean lunation according to our [calculation] by 31 minutes and 51 seconds and 3 thirds 

and 49 fourths and 47 fifths and 14 sixths and 2 sevenths. And if we join these fractions to the 

days and fractions by which the 228 common lunations of 19 years are smaller than their due 

length according to our founding assumption, we come out with a sum of 7 days and 33 

minutes and 53 seconds and 37 thirds, 1 quarter, 16 fifths and 33 sixths and 38 sevenths, and 

these 7 days together with 33 minutes and the other fractions that follow are the amount by 

which 229 lunations, of which one is the final embolism and the other are the common 

lunations contained in 19 years of the cycle, are smaller than the same number of mean 

lunations. But apart from the lunations just mentioned there are six other embolismic 

lunations contained in 19 years, each of which has 30 days. And according to our calculation 

of the length of the mean lunation each of them is longer than the length of the mean lunation 

by 28 minutes and 8 seconds, 56 thirds, 10 fourths, 12 fifths, 45 sixths and 58 sevenths. And 

so these six embolismic lunations are longer than six mean lunations by six times the 

fractions just mentioned, which is 2 days and 48 minutes and 53 seconds and 37 thirds and 1 

fourth and 16 fifths and 35 sixths and 48 sevenths. If we therefore subtract these 2 days and 

48 minutes (with the fractions that follow) from 7 days and 33 minutes (with the fractions 

that follow), we will be left with 4 days and 44 minutes and 59 seconds and 59 thirds and 59 

fourths and 59 fifths and 57 sixths and 50 sevenths. And above I took all of [these fractions] 

to be equivalent to 45 minutes, because there is no perceptible difference between [these 

values]. 

 And so it is clear that the excess size of the six embolismic lunations compensates for 

the shortfall of the common lunations and the final embolismic lunation up to [a remainder 

of] 4 days and 45 minutes. Yet in each bissextile year a whole day is added to the length of 
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the common lunations of this year, which means that in 19 years that have only four 

bissextile years the four-day shortfall of the common lunations is compensated by the four 

bissextile days contained in these 19 years. And so it happens that in these 19 years the entire 

shortfall of 228 common lunations and one embolismic lunation, which is gathered together 

in the final year of cycle, is compensated by the addition of four bissextile days and by that 

which the six embolismic lunations add to the length of as many common lunations, up to [a 

remainder of] 45 minutes, by which 19 years that have only four bissextile days are shorter 

than 235 mean lunations. In the following [three sequences of] 19 years that have five 

bissextile days it is both the case that the 228 lunations with the final embolismic one fall 

short of the same number of mean lunations by the length mentioned above and that the six 

embolismic lunations add to the same number of mean lunations as much as has been 

mentioned above, such that they compensate for the shortfall of the common lunations and 

final embolismic one compared to mean lunations in the aforementioned way and the five 

bissextile days compensate for whole shortfall of the common lunations and the final 

embolismic one in its entirety while adding 15 minutes on top. For given that the four 

bissextile days of the previous 19 years together with the addition on top provided for by the 

six embolismic lunations compensate for the entire shortfall of the common lunations and the 

final embolismic up to [a remainder of] 45 minutes, it necessarily follows that five bissextile 

days together with the same addition on top provided for by the six embolismic lunations fill 

up the entire aforementioned shortfall and add on top 15 minutes, because one day contains 

45 minutes plus 15 minutes. This way it also happens that in the second [sequence of] 19 

years the shortfall of 228 common lunations and the final embolismic one is restored by the 

five bissextile days and by the addition on top provided for by the six embolismic lunations, 

with an additional excess of 15 minutes. And the same happens in the third [sequence of] 19 

years, such that the 3 ×15 minutes that are added on top of 3 × 19 years having 15 bissextile 
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days compensate exactly for the 45 minutes that had not been compensated for in the first 19 

years having only four bissextile days. And so 4 × 19 years, which are 76 years, are 

completely equal to their 940 lunations and to the same number of mean lunations according 

to the length one ought to accept as the mean lunation in our calendar. 

 The places, however, at which the seven embolismic lunations are inserted in the 

calendar are as I shall explain right now. The first lunation of the seven embolismic ones of 

the cycle of epacts begins in the third year of the cycle of epacts on 2 December, with the 

number 2 signifying the new moon, and the same lunation ends on the final day of December. 

And this embolism belongs to the second year of the 19-year cycle, because, as has been said 

before, the cycle of epacts starts from the September that lies before the January in which the 

19-year cycle begins. Hence, whereas the third year of the cycle of epacts starts from 

September, the second year of the 19-year cycle still lasts until the end of December. And 

here it is always the case that two [consecutive] lunations are 30 days in length, namely the 

mentioned embolismic lunation and the following lunation of January. And in cases where 

there is a bissextile day in the following February, there will be four consecutive lunations of 

30 days, namely the two aforementioned ones, the lunation of February (because of the 

bissextile day), and the lunation of March. 

 The second lunation of the seven embolismic ones starts on 2 September, with the 

number 5 signifying the new moon, and ends on 1 October. And this lunation takes place in 

the sixth year of the cycle of epacts and in the fifth year of the 19-year cycle, because of the 

reason stated before, and it happens that two consecutive lunations are both 30 days in length, 

that is, the lunation of September and this embolismic one. 

 The third lunation of the seven embolismic ones starts on 6 March, with the number 8 

signifying the new moon, and ends on 4 April. And this lunation takes place in the eighth 

year of either cycle, since everything between January and the start of September is always in 
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the same year of either cycle, whereas everything between the start of September and the end 

of December is in a year of the cycle of epacts that is higher by one compared to the year in 

the 19-year cycle. And it happens that there are always two consecutive lunations of 30 days, 

that is, the lunation of March and the embolismic lunation in question, and if there is a 

bissextile [day] there will be four consecutive lunations of 30 days, that is, January and 

February and the two that follow. And it so happens that in this year the lunation of April 

ends on 3 May and the lunation of May [ends] on 2 June and the lunation of June [ends] on 1 

July, even though the lunation of each month is normally supposed to end in the month to 

which it is ascribed. Yet this rule fails in the case at hand because of the embolismic lunations 

that are inserted in the aforementioned manner. In addition, the rule of how to find the age of 

the moon at the start of each month using the epact and the regulars fails in this year at the 

start of May and July, because given that the epact of the eighth year is 17 and the regular of 

May is 11, the moon according to the aforementioned rule should be 28 days old on the first 

day of May, and yet it is only 27 days old. And they memorize the fact that that rule for 

finding the age of the moon fails in these two instances with this verse: 

Fallitur octavo cum Mayo Julius anno. 

(July together with May is cheated in the eighth year.) 

The fourth embolism starts in the 11th year of either cycle on 3 January, with the number 11 

signifying the new moon, and ends on 1 February. And in this year the lunation of January 

and the embolismic one are both consecutively 30 days in length, and if there is a bissextile 

[day] there will be four consecutive lunations of 30 days, that is, the two mentioned ones and 

the lunations of February and March. And in this year the lunation of February ends on 2 

March and the lunation of March [ends] on 1 April. And in this year the rule of how to find 

the age of the moon on the first day of March fails, for the moon on the first day of March 

should be 29 days old, since this year has 20 for the epact and the regular of March is 9, 
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whereas [in the actual calendar] it is 28 days old. If it should be the case, however, that in the 

February of the same year a bissextile intercalation is made to account for the bissextile day, 

the moon on the first day will be 29 days old, and in this case the rule of the epacts and 

regulars will not fail. And they memorize this error and the exception from the error with this 

verse: 

Ni sit bissextus fallit Martem endeca primus. 

(The first [year] of the hendecas deceives March, unless there is a bissextile [day].) 

And you should know that just as the bissextile day corrects the error in the aforementioned 

rule, this same day creates a [new] error in finding the new moon date of the lunation of 

March, because due to the fact that each lunation of March is inscribed into the calendar as 

having 30 days, if it is a bissextile year and its new moon date falls before the bissextile day, 

the preceding lunation of February is counted as 30 days long to take into account the 

following bissextile day, unless [the lunation of March] is written down as having 31 days. 

And [so] one speaks of the 30th of the moon where the new moon date of the following 

lunation is written and one speaks of the first day of the moon in March on the day that 

follows the one against which the new moon of March is written. And this postponement of 

the new moon, which happens in the bissextile year when the lunation of March starts before 

the bissextile day, can be noted by drawing a line down from the number that signifies the 

new moon date to the following day. And if it were not for this postponement of the new 

moon date, the rule of how to find the age of the moon by combining the epact and the 

regular would fail for the first day of March whenever the March lunation in a bissextile year 

starts before the bissextile day. 

 The fifth lunation of the seven embolismic ones starts on 2 November in the 14th year 

of the cycle of epacts and the 13th year of the 19-year cycle, the number 13 signifying the new 

moon, and ends on 1 December. And it happens that two consecutive lunations always have 
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30 days, namely the lunation of November and the following embolismic one. And the fact 

that this same number of days is attributed to either lunation is the reason why one ought to 

write two numbers signifying two new moons next to 2 November, namely 2 and 13, for even 

though the number 2 has been placed on this location previously, if the number 13 were to be 

put on 1 November, the November lunation would end up too short. 

 The sixth embolism starts on 2 August in the 16th year of either cycle, with the same 

number signifying the new moon, and ends on 30 August. And this lunation is gathered 

together from the surplus of 11 days in the 17th year. [And] despite the fact that it is inserted 

before the 17th year, it was reasonable enough to include and number it among the lunations 

of the 17th year, stating that the 17th year of the cycle of epacts is embolismic, because the end 

of this lunation is the start of the 17th year. And the result is here that this embolismic 

lunation and the September lunation are both consecutively 30 days in length. 

 The seventh embolism starts on 5 March in the 19th year of either cycle, with the same 

number signifying the new moon, and it finishes on 3 April. And the result is here that there 

are always two consecutive lunations of 30 days, namely the March lunation and the 

embolismic one. And if it is a bissextile year, there will be four consecutive lunations of 30 

days, namely the lunations just mentioned as well as the preceding lunations of January and 

February. And in this case it happens that the April lunation ends on 2 May and the lunation 

of May on 1 June. The rule for finding the age of the moon at the start of May and August 

fails as well. For given that the epact of this year is 18 and the regular of March is 11, the 

moon at the start of May should according to this rule have been 29 days old, whereas [in the 

actual calendar] it is only 28 days old; and given that the regular of August is 14, the moon at 

its start should have been the second day, whereas in reality it is the third. 

 I have put down a table for finding the age of the moon at the beginning of each 

month, whose method of composition is the following: I have written in one descending line 



56 
 

 

the number of the years of the cycle of epacts in order from one to 19 and in the next line to 

the left, which is the first line of the table, I have written the epacts of the individual years 

next to the year to which they belong. And in the top horizontal line I have written the names 

of the twelve months starting from September; and in the second horizontal line I have placed 

the individual lunar regulars next to the months to which they belong. And from the 

individual months I have drawn downward descending lines and from the individual years 

and their epacts I have drawn forward horizontal lines, which intersect with the descending 

lines at right angles. And at each meeting-place shared by a month and a year I have written 

the number corresponding to the age of the moon at the start of the month to which it belongs 

in the year of the cycle of epacts to which it likewise belongs. And next to the 11th year of the 

cycle of epacts, in the place that belongs to March, I have written two numbers: one that 

indicates the age of the moon on 1 March in the bissextile year—and below this number I 

have written the letter B—and another number that indicates the age of the moon on 1 March 

in the year that is not bissextile. 

 The method of finding the age of the moon at the start of any given month by means 

of this table is as follows: enter the table with the given month and the given year of the cycle 

or epact, and the number that appears in the meeting-place of the given month and given year 

is the age of the moon on the first day of the given month in the given year. The embolismic 

lunations, however, are inserted according to the aforementioned method in the 

aforementioned months, because if they were inserted in any other place, they would create a 

greater error than they do now in the rule of finding the age of the moon, whether it be the 

rule of alternating lunations of 30 day with lunations of 29 days, or this rule: 

Inpar luna pare, par fiet in inpare mense 

(The uneven moon happens in the even month, the even in the uneven one) 

or this rule 
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Mensi luna datur cui fine suo sociatur 

(The moon is given to the month to which it is joined at its end) 

or several of these rules or all of them. 
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Regulars 5 5 7 7 9 10 9 10 11 12 13 14 

0 1 5 5 7 7 9 10 9 10 11 12 13 14 

11 2 16 16 18 18 20 21 20 21 22 23 24 25 

22 3 27 27 29 29 1 2 1 2 3 4 5 6 

3 4 8 8 10 10 12 13 13 13 15 15 16 17 

14 5 19 19 21 21 23 24 23 24 25 26 27 28 

25 6 30 30 2 2 4 5 4 5 6 7 8 9 

6 7 11 11 13 13 15 16 15 16 17 18 19 20 

17 8 22 22 24 24 26 27 26 27 27 29 29 1 

28 9 3 3 5 5 7 8 7 8 9 10 11 12 

9 10 14 14 15 16 18 19 18 19 20 21 22 23 

20 11 25 25 27 27 29 30 29b/28 30 1 2 3 4* 

1 12 6 6 8 8 10 11 10 11 12 13 14 15 

12 13 17 17 19 19 21 22 21 22 23 24 25 26 

23 14 28 28 30 30 2 3 2 3 4 5 6 7 

4 15 9 9 11 11 13 14 13 14 15 16 17 18 

15 16 20 20 22 22 24 25 24 25 26 27 28 29 

26 17 1 1 3 3 5 6 5 6 7 8 9 10 

7 18 12 12 14 14 16 17 16 17 18 19 20 21 

18 19 23 23 25 25 27 28 27 28 28 30 1 3 

 

  



58 
 

 

Chapter 9: on the method of placing the Golden Number in the calendar. 

The cycle of new moon dates according to the calculation of our calendar returns to start after 

the completion of 19 years. It is called ‘19-year cycle’, as has been said above. And in the 

first year of the cycle the new moon date in the calendar is indicated by the number 1 and in 

the second year it is indicated by the number 2 and so on, such that the number of the year in 

the cycle corresponds to the number that indicates the new moon date in this year. And this 

number from 1 to 19 that indicates the locations of the new moons in the calendar is called 

‘Golden Number’, because when it was first invented by the Romans it was written with 

golden letters. And so, once we know that a lunation belongs to the month in which it ends 

and to which month how many days of which lunation belong, and once we know the 

locations of the embolismic lunations, as soon as we put the number 1 which indicates the 

first lunation of the first year next to the day labelled the tenth before the Kalends of February 

[23 January], it is easy to find the places of all following new moon dates until the end of the 

cycle by counting for each lunation the days that belong to it while making sure that the 

embolismic lunations are inserted at the right places. 

 There has nevertheless been found an easier method of placing the Golden Number in 

the calendar, namely such that the number 3 is put next to the Kalends of January [1 January], 

because this is the first day of the moon on the first day of the third year of the 19-year cycle 

and to this number 3 one must add 8 and they become 11 and this is the next number to be 

put down after 3, and again one must add 8 and 19 must be subtracted from the whole and the 

remainder will be the number to be put down next, and in this fashion one must always add 8 

to the previous number and if the sum is 19 or less, the resulting number must be put down 

next. If, on the other hand, the sum is greater than 19, one must subtract 19 and the number 

that remains is the one that must be put down next. And since for every number greater than 

11 it is the case that adding 8 will yield a sum greater than 19, and the remainder will always 
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be the same if 11 are subtracted from every number greater than 11 as when 8 are added and 

then 19 subtracted from a number greater than 11, one may subtract 11 and the number that 

remains will have to be put down next. And if 11 or a number smaller than 11 is placed in 

any spot in the calendar and 8 are added to it and if this leads to a number greater than it and 

not greater than 19, this greater number composed in this manner must be placed not on the 

day that follows immediately after, but on the third day [from it], and so a greater number 

that follows does not continue [immediately] after a smaller number that comes before, but is 

removed from it by an intervening day. And if the number that goes before is greater than 11 

and subtracting 11 from it generates a smaller number to be put down next, the smaller 

number thus generated must continue immediately after the preceding greater number, 

without any intervening day. 

 The reason for this is as follows: eight years without counting bissextile days, which 

are also not written in the calendar, have 2920 days, and in every sequence of eight years, 

except for those that start in the ninth year of the 19-year cycle, there are three embolismic 

years. The common lunations of eight years, however, have 2832 days. If these are subtracted 

from the days contained in eight years, there remain 88 days, which remaining days fill up 

three embolismic lunations safe for two days. Thus, once eight years with 8 × 12 common 

lunations plus three complete embolismic lunations are complete, the third day afterwards 

will be the first day of the moon. Yet eight continuous years that do not contain the final year 

of the 19-year cycle have 12 whole common lunations and three emblismic ones. So 

therefore, once eight years that do not contain the final year of the 19-year cycle—and this is 

the case for any sequence of eight years that starts from any year of the cycle before the 

12th—are completed, the new moon will be on the third day afterwards and the new moon of 

the third day afterwards will be marked down with a number greater by 8 than the number 

immediately before it. Yet for any sequence of eight years in which the final year of the cycle 
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is included the 12 common lunations are not complete, but instead because of the Leap of the 

Moon they count one day less than the length of 12 common lunations and have only 2831 

days. If these are subtracted from the days contained in 8 years, there remain 89 days, which 

complete three embolismic lunations excepting one day. Hence, once eight years in which the 

final year of the cycle is included are complete—and this is the case for all sequences of eight 

years that start from any year of the cycle higher than 11—the first day of the moon will fall 

on the day that comes immediately next and it will be marked by a number lower by 11 than 

the number that immediately precedes it. 

 This [rule], however, of not putting a greater number right after a smaller one is 

impeded in 12 places. And the first place is the fourth before the Nones of February [2 

February]. For while 11 is put down here, 19 follows right after. For given that the fourth 

embolismic lunation, which occurs in the eleventh year, starts on the third before the Nones 

of January [3 January] and finishes on the Kalends of February, and the seventh embolismic 

lunation which occurs in the 19th year starts on the third before the Nones of March [5 

March], it is clear that eight years that begin on the fourth before the Nones of February in 

the eleventh year of the cycle and finish on the same [date] in the 19th year have only two 

embolismic lunations, namely those in the 14th and 17th year, for the embolismic lunation of 

the eleventh year has already passed and the embolism of the 19th year, which comes when 

these eight years are over, has not yet begun, and the lunation that is contained in these eight 

years apart from 96 common lunations and 2 embolismic ones has 29 days, which is why 99 

lunations of these eight years exceed these eight years by one day only. 

 Again, eight years that start in the eleventh year of the cycle on the fourth before the 

Kalends of August [29 July] have 99 lunations, of which three are embolismic and 96 are 

common; but in the final of these common [lunations] the Leap of the Moon takes place and 

so these 96 common lunations have one day fewer than their proper length. Because of this, 
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99 lunations of these eight years exceed these eight years by one day only. For the same 

reason, 99 lunations of eight years that start from the sixth before the Kalends of September 

[27 August] in the eleventh year exceed these eight years by one day only. And the same can 

be said about the lunations and eight years that start in the eleventh year from the sixth before 

the Kalends of October [26 September]. And a similar principle applies to the lunations of 

eight years that start from the eighth before the Kalends of November [25 October], and the 

eighth before the Kalends of December [24 November], and the tenth before the Kalends of 

January [23 December] in the same eleventh year of the 19-year cycle, because these eight 

years are exceeded by one day only. Because of this it necessarily happens that the number 

11 indicating the new moon on the aforementioned dates is immediately followed by the 

number 19.  

And at these places of the six final months, the number 8, which is the lower number, 

follows after the number 19, which is the higher number, not immediately, but with one day 

placed between, and [hence] the aforementioned rule of putting a smaller number right after a 

greater one fails at these six places. The reason for this is that eight years that start from the 

third before the Kalends of August [30 July] in the 19th year start after the lunation of July, in 

which the Leap of the Moon takes place in the year in question. As a result of this, eight years 

that start from the aforementioned date have 99 lunations, 96 of which are complete common 

lunations and 3 are complete embolismic lunations, and because of this the 99 lunations 

exceed these eight years by two days. And for this reason it is necessary that the number 8 

indicating the first new moon date after the aforementioned eight years are completed does 

not follow immediately upon the number 19 indicating the new moon date at the start of the 

same eight years. And the same principle applies in the following five places where 8 does 

not follow immediately after the preceding 19. 
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 Likewise, on the Nones of April [5 April] is placed a number 8 indicating the new 

moon date in the eighth year of the cycle, and 16 follows immediately after this 8, and this 

happens because, although the eighth year is embolismic, its embolismic month finishes 

before the Nones of April; and hence, the eight years that start on the Nones of April only 

have two embolismic lunations, such that 96 of the 99 lunations that belong to these eight 

years are complete common lunations and two of them are complete embolismic lunations 

and the one that is left is a common lunation of 29 days. [And] because the first lunation of 

these common lunations is 29 days in length, it is necessary for the final common lunation to 

be 29 days in length as well. For this reason the 99 lunations that correspond to the 

aforementioned eight years exceed these eight years by only a single day, as a result of which 

it is necessary for the aforementioned place to contain the number 16 with 8 preceding it. The 

same principle explains why the 8 placed next to the third before the Nones of June [3 June] 

is immediately followed by 16. And the same occurs after the 8 placed next to the Kalends of 

August [1 August]. 

 Likewise, the fourth before the Nones of December [2 December] has two Golden 

Numbers put next to it, namely 13 and 2. This happens for the following reason: the 14th year 

of the cycle of epacts is embolismic and its embolismic lunation finishes in the 13th year of 

the 19-year cycle on the Kalends of December [1 December]. For this reason the eight years 

that start on the fourth before the Nones of December in the 13th year of the 19-year have 

only two embolismic lunations. In addition, one lunation of the 96 common lunations that 

belong to these eight years is the July lunation in which the Leap of the Moon takes place, 

which is why these 96 common lunations contain one day fewer than normal. Likewise, since 

the first common lunation of these eight years has 29 days, it necessarily happens that the 

common lunation that is left of the 99 lunations that belong to these eight years has 29 days, 

for which reason the lunations that belong to the aforementioned eight years have only 2920 
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days and are exactly equal to these eight years, which is why it necessarily happens that with 

the completion of these eight years the moon is again one day old on the first day of the ninth 

year. Hence it is necessary that two new moons are put on the same day. 

 The art, however, of forming this Golden Number and placing it in the calendar they 

memorize with the help of these verses: 

Aureus hac arte numerus formatur a parte 

Principium Jani, quia janua dicitur anni 

Ternarium retinet ne postrus ordo vacillet 

Scito per hanc artem numerum formare sequentem 

Si duodecinarius numerus tibi venerit aut plus 

Undenas tollas, et quod superest ibi ponas 

Si duodecinario numerus fuerit minur, octo  

Huic numero jungas, conjunctus postea scribas 

Majori numero debetur tertius ordo 

Si minor assequatur majori continuatur: 

Per loca bissena non est hec regula firma. 

Tres Februi quarto nonarum continuata 

Quatuor apponas sub Aprilis pridie nonas. 

Tot Junius lacerat ubi nonas quatuor aptat, 

Augusti capite tres debes continuare 

Quatuor Octobris lateratim pone kalendis 

In quartis nonis duodeni denique mensis. 

Linea tredecimum tenet una simulque secundum, 

Excipe sex menses Julius prius atque sequentes 

Hiis quamvis crescat undenis summa propinquat 
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Octo minor numerus sequitur nec continuatur 

Tali quippe modo describitur aureus ordo. 

(The Golden Number is formed according to this art: 

The start of January, because it is called the gate to the year 

Receives the number 3, lest the subsequent order should totter. 

Know how to form the subsequent number according to this art: 

If you arrive at the number 12 or more 

Take 11 away and put there what is left. 

If it is smaller than 12, 8 

Is what you must add to this number, afterwards write down the sum. 

The greater number must be placed in the third line 

If a smaller follows it must come right after the greater one. 

This rule offers no firm guidance for the place of the bissextile [day]. 

From 2 February there are three [numbers] one after the other 

Put down four below 4 April. 

From 1 August three must come one after another. 

From 1 October put down four side by side. 

Finally, on the fourth of the 12th month 

The line holds the number 13 together with 2. 

Except [from the rule] the six months starting from July. 

In these, even though there is an increase, the highest draws near 11 

With 8, a smaller number follows, but not right afterwards. 

This, as you see, is the order in which the Golden Number is established.) 
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Chapter 10: on pointing out the error we commit in placing the boundaries and dates of the 

mobile feasts; and on how to place the boundaries and dates of the mobile feasts according to 

the doctrine of our calendar. 

The first full moon after the vernal equinox, even if it falls on the day of the equinox itself, is 

the boundary that indicates the date of Easter, because the Easter day is celebrated on the 

nearest Sunday after this full moon, and on the day of the full moon itself, that is, the 

fourteenth day of the moon, the paschal lamb was killed according to the law. And we refer 

to the fourteenth day of the moon that comes closest after the vernal equinox as the paschal 

boundary, because we celebrate Easter not on this day; instead, this day tells us that Easter 

must be celebrated on the next Sunday that follows after it. From what has just been said, it is 

clear that the moon must be called ‘the fourteenth’ when it is the day of the full moon. And 

from this it is plain that it must be called ‘the first’ not on the day of its conjunction with the 

sun, but on the day that follows right after it, on which it is possible for it to become visible 

for the first time, having been kindled by the sun. For if the [calendrical] date of the new 

moon were to start from the hour of the moon’s conjunction with the sun, the full moon 

would necessarily have to be called out on the fifteenth day of the moon. With this being so, 

it is obvious that we already commit an error in placing the paschal boundary and in placing 

the Easter day for two reasons. For we assume the vernal equinox to be on 21 March, which 

is where we place the lowest paschal boundary, [even though] it is obvious, from 

observational instruments as much as from astronomical tables, that the equinox is not found 

[on this date] at the present time. Instead, the vernal equinox at the present time falls on 14 

March according to the Toledan Tables, which are based on the length of the year and the 

motion of the eighth sphere that Thābit proposed. And so it follows that even if the equinox 

was on 21 March at the time of the first teachers, who were the first to transmit the method of 

finding the paschal boundary, the vernal equinox is not found on the same date at the present 
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time, but much rather the equinox now necessarily precedes this day for the same reason we 

have stated in the first chapter on the anticipation of the winter solstice.  

 In addition, as has been shown above, we err in assuming the length of the mean 

lunation. From this error, as has been shown, it happens over long periods of time that the 

moon of the first day will become a full moon, or will attain any possible distance from the 

sun, and so the fourteenth day of the moon is not called out on the day of the full moon. And 

now in our time this error is already manifest, for it is now never the full moon when we call 

out the fourteenth day of the moon, but instead when it is the thirteenth or twelfth. And this 

becomes manifest through lunar eclipses, which nowadays always occur before the moon is 

fourteen days old. In addition, because of the mistake we make in placing the equinox on 21 

March, we also err in fixing the paschal boundary and if we err about the paschal boundary, it 

is necessarily the case that we often err in fixing the day of Easter itself and of the other 

mobile feast days. Now the way to correct this error is to determine the length of the year and 

to correct the calendar accordingly—or even without determining the length of the year, one 

can always find the day of the vernal equinox with the help of observational instruments or 

accurate astronomical tables. And in accordance with what we have taught above with regard 

to placing the new moon dates in line with the truth, one may find the day of the first full 

moon after this equinox and accept this as the paschal boundary. Yet since the Holy Church 

has not yet changed the old set of rules of how to find the mobile feasts, we shall explain 

these rules. 

 We also say that the vernal equinox is on 21 March, for this is where the equinox was 

in the first year of the world according to Rabanus [Maurus]. And I believe that this was the 

date of the equinox at the time of the teachers who first transmitted this set of rules, whom 

knowledge of the true length of the year had not yet reached, nor [did they have] knowledge 

of the anticipation of the solstice and equinox. And we place the full moon wherever the 
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moon is fourteen days old. And in cases where we place the equinox on the same date, we 

also have to place there the lowest boundary date for Easter, which is why it is necessary that 

the first Easter is placed on 22 March. For if the paschal boundary falls on a Saturday, the day 

after will be the Easter day and the new moon indicated by the number 16 [next to] 8 March 

will be the first kindling of the paschal lunation, for if the moon is in its first day on this date, 

it will be in its fourteenth day on 21 March. And since the 19 new moon dates that are written 

in sequence in the calendar from the 8 March until 5 April are the only ones where the 

corresponding fourteenth day is the full moon that comes next after the vernal equinox, the 

new moon date indicated by the number 8 on 5 April will be the latest new moon of the 

paschal lunation and 18 April, on which day the moon belonging to this new moon date is 

always in its fourteenth day, will be the latest possible paschal boundary. And whenever this 

boundary falls on a Sunday, the following Sunday, on 25 April, will be the Easter day, which 

is why 25 April is the latest possible date of Easter. And whenever it happens that the moon 

reaches the first day on any of the 29 new moons that are between 8 March and 5 April, there 

will always be the same calculation from the date of the new moon until the fourteenth day of 

the moon has been reached, which is where the paschal boundary must be placed, and Easter 

will be celebrated on the Sunday that follows next. They memorize this method of finding the 

paschal boundary with the help of these verses: 

Post Martis nonas ubi sit nova luna requiras: 

Que postquam fuerit bis septima Pascha patebit. 

(Search for where the new moon is after 7 March, 

The [date] two weeks after this will indicate Easter.) 

Once, however, one has found the paschal boundary and the date of Easter, it is easy to obtain 

the boundaries and true dates of the other mobile feast days, that is, Septuagesima Sunday 

and Quadragesima Sunday and Rogation Sunday and Whitsunday, for the boundary of 
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Septuagesima precedes the paschal boundary by nine whole weeks; and, likewise, 

Septuagesima Sunday precedes the date of Easter by just as many weeks and the boundary 

and date of Quadragesima Sunday precede the boundary and date of Easter by six whole 

weeks and the boundary and date of Easter precede the boundary and Sunday of Rogation by 

five whole weeks; and, again, the boundary and date of Easter precede the boundary and date 

of Whitsunday by seven whole weeks. But if you want to first find the boundary of 

Septuagesima Sunday and through it the remaining boundaries of the following mobile feasts, 

you must take into account the age of the moon on the day of Epiphany, and once you have 

counted the number corresponding to its age on the day of Epiphany, you must proceed to 

count continuously until 40, and the day on which the number 40 falls will be the boundary of 

Septuagesima and on the following Sunday Septuagesima will be celebrated. In cases, 

however, where the year is bissextile and the day on which the number 40 falls is a Saturday, 

the following Sunday will not be Septuagesima Sunday, but it will be the boundary of 

Septuagesima, and the second Sunday from the day on which the number 40 falls will be 

Septuagesima Sunday. And they memorize this method with the help of these verses: 

A festo stelle numerando perfice lune 

Quadranginta dies et Septuagesima fiet 

Linque diem Domini primum, retinendo secundum 

Si cadat in feriam septenam sitque bisextus. 

(Start counting lunar [days] from the feast of the star and complete 

40 days and it will be Septuagesima. 

Forsake the first Sunday and retain the second one 

If the day in question falls on Saturday and it is a bissextile [year].) 

There is, however, another method of finding the mobile feasts, namely that of using the 

boundary keys. And the boundary key of any given mobile feast is a certain number placed 
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on a fixed date in the calendar and if one makes a count of the days written in sequence in the 

calendar up to the end of this number, the date on which this number finishes will be where 

the boundary of this mobile feast is placed. And since all boundaries of the mobile feasts 

complete their period in 19 years and return to the original place, each year of the 19-year 

cycle has a number to itself that corresponds to the boundary key of this year. The place for 

the boundary keys of Septuagesima is the first date in January with the letter G, which is 7 

January, since the place for the boundary keys for Quadragesima is the last date in January 

with the letter G, which is 28 January. And the place for the boundary keys of Easter is the 

second date in March with the letter G, which is 11 March. The place for the boundary keys 

of Rogation Sunday, however, is the third date with the letter G in April, which is 15 April. 

And the place for the boundary keys of Whitsunday is the final date with the letter G in April, 

which is 29 April. In the first year of the 19-year cycle, however, the boundary key is 26, for 

if we start counting up to 26 according to the natural [order of] numbers from 11 March 

through the days that follow in continuous sequence, the date where 26 falls will be the 

boundary of Easter in the first year of the cycle, and this is 5 April. For there the moon is 

fourteen days old in the year in question. And by making the same kind of count from 7 

January one will find in the same year the boundary of Septuagesima on 1 February. And in 

exactly the same manner one can find in the same year the boundary of Rogation and the 

boundary of Whitsunday, if the count up to 26 is made from 15 April and from 29 April. 

 From the key of the first year of the 19-year cycle the key of the second year is 

formed and from the key of the second year the key of the third year is formed, and so forth, 

such that the key of the following year is always formed from the key of the preceding year, 

in the following way: if the key of a given year is greater than 21, one must subtract 11 from 

it and what remains will be the key of the following year. If, on the other hand, the key of a 

given year is smaller than 21, one must add 19 to it, and the sum will be the key of the 
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following year. The reason, however, why one must subtract 11 or add 19 is that whenever 

the Easter new moon of the following year falls earlier than the Easter new moon of the year 

that comes immediately before it, it precedes it by 11 days; and every time the Easter new 

moon of the following year falls later than the Easter moon of the preceding year, it follows 

19 days after it. One could, however, use any number smaller than 26, as long as it is greater 

than 15, as the key of the first year of the cycle and, similarly, any greater number, as long as 

the places for the keys are pre- or postponed according to the difference between 26 and the 

number that has been chosen as the key. But if the boundary of Septuagesima falls on a 

Saturday in a bissextile year, Septuagesima must not be celebrated on the following day, but 

on the ninth day from the boundary, because there are nine whole weeks from the boundary 

of Septuagesima to the boundary of Easter. And whenever the boundary of Septuagesima 

falls on a Saturday in a bissextile year, the boundary of Easter will be on a Sunday, and 

Easter will be celebrated on the eighth day after its boundary. This is the reason why it is 

necessary for Septuagesima to be celebrated on the ninth day after its boundary, given that 

bissextile day is counted between the beginning of Septuagesima and Easter and there must 

be exactly nine weeks from the day of Septuagesima to the day of Easter. Yet they memorize 

the places for the keys with the help of these verses: 

In Jano prima suppremaque Marte secunda 

Tercia G monstrat Aprilis et ultima claves 

(The first and last [G] in January, the second [G] in March, 

The third and final G in April [is where] the keys are.) 

The method of forming the keys, however, can be derived with the help of these verses: 

Si clavis fuerit vicena minorve sequenti 

Huic pro clave monos addito bisque novem 

Undenas tollas si sit vicena secunda 
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Vel major numerus proxima clavis erit. 

(If the key is 20 or smaller than that 

You must add 19 to get to the key that follows it. 

If you take away 11 if it is 22 

Or a higher number, this will be the next key.) 
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Chapter 11: on the method of constructing tables for finding mobile feasts. 

The cycle of the boundary[-dates] always returns to start after 19 years, because the cycle of 

new moon dates returns after the same number of years and the boundary of Easter is always 

the fourteenth day of the moon. The cycle of Easter days, however, and of the remaining 

mobile feasts only returns to start once 532 years are completed. This number of years arises 

from multiplying the 19-year cycle with the solar cycle. For the paschal boundaries, if varied 

according to the individual years of the 19-year cycle, alter the date of Easter, and similarly, 

if one varies the dominical letters, whose period only comes to an end after 28 years, they 

also alter the date of Easter. And the smallest number that is a common multiple of 19 and 28 

is 532, which is why it is impossible for the cycle of Easter date to repeat in a smaller number 

of years than 532. 

 It is hence convenient to make a table containing the period of Easter dates and other 

mobile feast days, through which the dates of Easter and other mobile feasts are quickly 

found. The method of constructing such a table, however, is this: there are 35 days in the 

calendar on which the date of Easter can fall, namely the days from 22 March to 25 April. 

And so these days should be written in sequence in a single descending line and there should 

be found 35 marks written in sequence next to these days in a descending line to the left. 

Next, one should write next to the first Easter date the first date for Septuagesima in a third 

line to the right, and afterwards one should write in a fourth line the first date of 

Quadragesima and in a fifth line the first date of Rogation and in a sixth line the first date of 

Whitsunday. And likewise, one should write next to the second Easter the second 

Septuagesima and the second Quadragesima and the second Rogation Sunday and the second 

Whitsunday and in a line next to any given Easter down to the final Easter one should write 

in sequence the mobile feasts corresponding to the respective Easter.  
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After this one should write in a descending line the number of the years of the solar 

cycle according to their order and, if one so desires, one should write to the left of each year 

its concurrent. Afterwards one should write in a horizontal line that is placed one position 

higher than the first year of the solar cycle the number of years of the 19-year cycle according 

to their order and in another horizontal line above it one should write next to each year its 

epact; and in a third horizontal line above it one should write next to each year the boundary 

key of the same year. And in a fourth horizontal line, which is the highest, one should write 

next to each year the paschal boundary of the year. After this one should draw a horizontal 

line from each year of the solar cycle, and from each year of the 19-year cycle one should 

draw a descending line, until the meeting points of the horizontal and descending lines make 

532 small squares, each of which will jointly correspond to one of the years of the solar cycle 

and to one of the years of the 19-year cycle. Next one should find the date of Easter in the 

first year of either cycle and consider the mark that is written next to this day and this mark 

should be placed in the small square that jointly corresponds to the first year of each cycle. 

Afterwards, one should consider what the date of Easter is when it is the first year of the solar 

year and the second year of the 19-year cycle, and the mark that is written next to this date 

should be placed in the small square that jointly corresponds the first year of the solar cycle 

and the second year of the 19-year cycle. And in a similar vein one should find the date of 

Easter and its mark in the first year of the solar cycle and the third year of the 19-year cycle 

and this mark should be written in the third square that jointly corresponds to each of the last-

mentioned years. And according to this principle one should complete the first horizontal line 

of this table by combining the first year of the solar cycle with each year of the 19-year cycle, 

one after the other. And, similarly, the second line should be completed by combining the 

second year of the solar year with each year of the 19-year cycle, one after the other, and in 

this fashion one should proceed until the whole table has been completed. 
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 Hence, if you want to use these tables to know the date of Easter and the remaining 

mobile feasts in a given year, consider the given year’s position in either cycle and enter the 

table with the number the given year has in either cycle. And look up the mark that is written 

in the square that jointly corresponds to the given year in either cycle and look for this mark 

among the 35 marks written in the first line of the other table and next to this mark you will 

find the date of Easter and the other mobile feasts. And because the table at the sides of 

which the two cycles are written is taken first in this working process, I have placed it first. 

Also, given the year of the 19-year cycle one will immediately have in this table next to each 

year its epacts and boundary keys and the paschal boundary. 

 One should know, however, that if the year is bissextile, the day of Septuagesima is 

not the one written in the table, but the day that follows next after the day written in the table. 

For the start of Septuagesima is always before the place of the bissextile day and the second 

day counted at the position of the bissextile day in the bissextile year makes the date of 

Septuagesima fall one day later in the calendar than it would without the bissextile day. 

Similarly, if in a bissextile year the date of Easter falls before the eight before the Ides of 

April [6 April], Quadragesima Sunday is not the one written in the table next to the date of 

Easter, but the one that follows after it, because this Sunday then falls before the place of the 

bissextile day, [or] on the place of the bissextile day itself.  

 As soon, however, as you take the little mark for Easter in any year of the table that 

contains both cycles, you will find the little mark of the Easter that follows next in the small 

square towards the right that is connected at an angle to the square in which the little mark of 

the previous year is written; and the little mark of the third Easter will be found in the square 

at an angle to the right of the square in which the little mark of the second Easter is written. 

And so, in accordance with this principle, one finds in the squares that follow upon each other 

at an angle towards the right the little marks of the Easters of the following years, according 
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to their order. If, however, the little mark for Easter is in the final descending line and you 

want to have the little mark of the year that follows next, look up in which of the horizontal 

lines this little mark occurs and take the first little mark in the next lowest horizontal line, and 

this will be the little mark of the following year, from which you run through the adjacent 

squares as before in order to obtain the little marks that follow. In case you have to deal with 

the little mark in the lowest of the horizontal lines, look up in which of the descending lines 

this little mark is and the little mark in the top [row] of the next line descending to the right 

will be the little mark of the year that follows next. 

 In this table you will also be able easily to see how often each Easter occurs in the 532 

years that together restore either cycle. For you will find in it that the first Easter occurs four 

times in the aforementioned period. Similarly, the final Easter also occurs four times in this 

period. The second and penultimate Easter each repeat eight times in the aforementioned 

period and, similarly, the third and antepenultimate Easter each repeat eight times in this 

same period that has been mentioned. The fourth, however, and the 31st Easter as well as the 

32nd, any of these returns twelve times in the aforementioned time period. Every other Easter 

apart from the ones mentioned, however, repeats either 16 or 20 times in the stated period, 

which one can easily discern in the table. For any Easter whose little mark is written only 

four times in one horizontal line, this Easter returns 16 times, and any Easter whose little note 

is written exactly five times in one horizontal line, this Easter returns 20 times in 532 years. 

And here is a drawing of the tables. 
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Chapter 12: on the times of the fasts. 

The Lord’s Advent always has three Sundays before the day of the Nativity and it always 

happens that the first Sunday of the Lord’s Advent is the Sunday closest to the feast of St 

Andrew, which is on 30 November. But sometimes it is closer in falling before it, sometimes 

in falling after it, and this is memorized with the help of these verses: 

Andree festo vicinior ordine quovis 

Adventus Domini prima colit feria. 

(Closer to Andrew’s feast in whatever order 

The Lord’s Advent honours the first day of the week.) 

The four seasonal fasts, however, are celebrated on the following days: on the first 

Wednesday after the feast of St Lucy, the first Wednesday of Quadragesima, the Wednesday 

of the week after Pentecost, and the first Wednesday after the Exaltation of the Holy Cross, 

the four seasonal fasts begin. And these times are borne in mind with the help of these verses: 

Dat crux, Lucia, cineres, karismata dia, 

Ut sit in angaria quarta sequens feria. 

The Church also celebrates fasts on four vigils of six Apostles, namely on the vigil of 

Apostles Peter and Paul, and on the vigil of the Blessed Simon and Jude, and on the vigil of 

St Andrew, and on the vigil of St Mathew, and this is memorized with the help of these 

verses: 

Petrus et Andreas Paulus cum Symone Judas 

Ut jejunemus nos admonet atque Matheus. 

(Peter, Andrew, Paul, together with Simon and Jude 

Admonish us to fast, as does Matthew.) 

Apart from these, there are also six feasts in the year on whose vigils a fast is celebrated, 

namely the Nativity of Our Lord Jesus Christ, and the feast of Whitsun, and the Nativity of 
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Blessed John the Baptist, and the feast of the Blessed Lawrence, and the Assumption of the 

Holy Virgin Mary, and the Commemoration of All Saints. And apart from these, a fast is 

celebrated on St Mark’s Day. And these seven fasts are memorized with the help of these 

verses: 

Nat. Domini Penteque, Johan, Lau, Sumpcio, Sancti, 

Istorum vigilia jejunes, Luceque Marci. 

The observance of the other fasts than these has been permitted by the constitutions of the 

fathers. 

 


