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PREFACE

The knowledge of Islamic astronomy in the Byzantine world was more extensive than
is generally realised. Few Byzantine astronomical texts have been published, in
contrast to the much greater interest which has been generated by Greek
astrology. The astronomy and astrology went hand in hand, so that it is
unhistorical to study one to the exclusion of the other. However in the many
astrological texts collected in the volumes of the CCAG there are few signs of-
technical and mathematical astronomy. The material examined in this monograph is
a case in point, for it consists of an almanac for the year 1336-7, together with
astrological predictions. The predictions have already been edited, and have been
exploited by historians of Trebizond who find in them details which throw 1ight
on commerce and mores, while the almanac itself has been ignored. We shall see
that a search for the sources of the almanac leads to a deeper appreciation of
the transmission of mathematical astronomy from Persian sources to the Byzantine
world.

It is a great pleasure to acknowledge here the patient and extensive support
rendered to me by Anne Tihon throughout the preparation of this edition.
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INTRODUCTION

The common astronomical handbook of medieval astronomy, whether Greek, Islamic
or Latin, provides the means of computing, through its extensive tabulation of
mean longitudes and equations, the true positions of Sun, Moon and planets at
any time. Less common are tabulations of the true positions themselves, but such
works, which we would call almanacs' are also found within the medieval
tradition.

The almanac which is the subject of this study is given on fols. 155v-171v. of
the fourteenth century Greek Manuscript number 525 of the Bayerische Staats?
bibliothek, in Munich®. It is untitled, and consists of monthly tables and short
texts. The tables give the positions of Sun, Moon and planets in the course of
the year 1336 Mar 12 to 1337 Mar 12, as well as listing for each day the length
of the day, the time of the passage of the Moon through the signs; various
configurations amongst the Sun, Moon and planets, and the phases of the planets.
The work 1is prefaced by a themation for 1336 Mar 12, arranged in the
conventional pattern, and the margins around the tables contain predictions for
each of the ten-day periods of the year.

The astronomical contents of the almanac have not been studied hitherto, but the
predictions have been edited for the CCAG (1908)3, and again later by Lambros
(1916), who made many valuable comments on this and other parts of the
manuscript. The astrological predictions shed substantial light on life in the
Empire of Trebizond at the time, as was discussed by Lambros. Karpov and Bryer
have also consulted the predictions in their .studies of mercantile and social
life in Trebizond®.

The greater part of this manuscript of 177 folios contains contains a number of:
works written in his own hand by Andreas Libadenus, a Byzantine official from
Constantinople, who is thought to have been born in the early years of the
century, and to have died soon after 1361. The most notable of these works
(fols. 677-94") is the Illepinyntikiic iotoplag &vaBdoewc ’Avdpéov, History of

Foreign Travel of Andreus, written after 1349, and based on his visits to Egypt,
the Holy Land, and eventually Trebizond, as under-secretary of a mission from
Constantinople. The mission was originally established in order to resolve a
dispute about the appointment of a Patriarch in Jerusalem®.

A number of other works of Libadenus are also included in the volume, a list of
which is given by him at the end®. In its present state, the volume includes
only some of the listed works, and these not in the same order, so we can be
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sure that some of the original folios have been lost, while the rest has been
left in some disorder. There are as well some works not written by Libadenus,
and of course not included in his list.

In this Almanac, neither the tables nor the accompanying predictions were
written in Libadenus’ hand, nor is it included in his list of his works, so
that, as Lambros first realized, he Qas certainly not the author. The author is
not khown, but the question of authorship will be reviewed in the course of the
commentary. Indeed it is even possible that the almanac and the predictions were
by two distinct authors.

If Libadenus is not the author of the Almanac, there is nevertheless a clear
'1nd1cat10n, in the IMepifiynorg, of his interest in astronomy. He writes for
example7,

CApérer kal odk d0eet (P: ed0bog) O oxéppa ToUTo yevéobair por vevbpika:
mévotte ydp pe kal Adyoc pdra EOv drhoic moAlg, ©c v Tpamefodvri  ToV
a@otpovouLkev padnudtov BeAtio ypfowv edploxecbai, odk *AffvaZe, GAAd Xardindev
T nérer THde mepiioloav THV uéodov, £’ § kal Thv Tooadtnv oTéArecdar mopelav
gpoc Tudc avémeiLbe pdiiota.

To be sure, I did not immediately suppose that this project could be
realized by myself. For I was struck above all by certain accounts,
among many others, that at Trebizond one would find the best
prediction based on astronomical sciences, coming not from Athens, but
the method of Chaldaean origin which happened to come to this city;
this reason especially persuaded us to undertake such a great voyage.

Lampsidese; drew attention to this passage in order to explain Libadenus’ veyage
to Trebizond. However the above passage refers directly only to his interest in
predictions of ‘Chaldaean’ type, not to astronomical methods or tables as such.
Such predictions indeed accompany the Almanac, and it is of course reasonable to
assume that the A]manac with its predictions are included in the manuscript of
his works because of his interest.

We cannot be sure whether he added his own works to a manuscript in which the
almanac had already been written or, perhaps more 1likely, had it copied by
someone into his own manuscript; Lambros and Chrysanthus9 make the point that
one or the other must be the case. As the descriptions of the volume show, the
leaves have at some time been disarranged, so that the present position of the
almanac is not that which it originally occupied. As we shall see presently the
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folios of the Almanac itself are somewhat disarranged.

The predictions are addressed to Constantine Loukites, as we see from the
opening paragraph of the predictions (fol. 1557),

To begin with the aid of God, the year 6844 <A.D.1336>, while the Sun
passed from Pisces to Aries, the 12th of the present month of March,
feria 3 <Tuesday>, at the 4th hour of the day, Cancer being‘at the
horoscope and ‘lord of the house’ of the Moon and Venus. Confident
therefore in the unutterable patience of God and in his great mercy,
we write in advance the events to come in the present year{ It Q111
therefore be good, and pleasing to God, for all Christians, and
éspecia]ly for our powérfu] and holy sovereign and King, with our very
pious Lady, qnd the whole pa]acekguarded by God, as well as for the
army, and at the same time for the sﬁpreme archon of our powerful and
holy Sovereign and King, the Grand Comnenus, and for the Protonotarius
and Protovestiarius, Master Constantine Loukites: may the Lord keep
them, he and them, and protect them, He the Creator of the years and
who reigns for ever and ever, Amen. ‘ ‘

Constantine Loukites was a very eminent official in Trebizond, honoured with the
titles Protonotarios and Protovestiarios. He corresponded with Gregory
Chioniades‘o, who played the decisive role in the transmission of Persian
astronomical handbooks to the Greek world, via Trebizond. It seems fair to
conclude from the reports of such activity that Chioniades founded some form of
school in Trebizond, and that the activity was patronised and supported by the
Emperor and by Loukites'?. Scholarly activity there was the attraction not only
it seems for Libadenus, but also for Loukites, who arrived in the city after an
education in Constantinople, and soon rose to great heights. It 1is not
surprising perhaps to find that the predictions in the Almanac were dedicated to
him, for he may have rep‘resented a source of patronage for this. scientific
activity. Papadopoulis tried to establish that an Academy of positive sciences
had long existed in Trebizondiz, and that at the time of Chioniades the tower of
the Church of the Hagia Sophia, 2 km to the West of Trebizond, had been used as
an observatory. It is now known however that that tower was built only in 142613,

Nicephorus Gregoras of Constantinople, distinguished as a historian and scholar,
corresponded with many of the leading figures of his time. In one his letters,
to a certain George Pepagomenos'*, he refers to calculations of the positions of
Sun, Moon and planets. He says,
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If you wish to know exactly the centres of the Sun, Moon and the five
planets, listen. Note the difference which separates our predictions®®
from those which come to us from the Persians, and subject them so to
speak to the test-of time and experience. On Sept 23 next, of the 13th
Indiction, at 6 hours after noon, Saturn will be found in the
fifteenth degree of Leo, the Sun and the Moon, and the other four
planets, each in the claws of Scorpio <ie Libra> - the Sun and the
‘Moon in the 2nd degree, Jupiter and Mars in the 6th, Venus and Mercury
in the 24th - then know that in the coming 13th Indiction, there will
be two eclipses of the Moon and one of the Sun. That is, on Jan 5
<A.D.1330> in the evening, a little before midnight, there will be a
lunar eclipse, a little less than 11 digits.‘Then six months later
there will be a second lunar eclipse on June 30 at about 8 hours of
the night. Finally on July 16, at about 11 hours of the day, there
will be a total eclipse of the Sun.

Calculations from Ptolemy’s Almagest or the Handy Tables yield the following
values for the true longitudes, from which it is perfectly clear that Gregoras
calculated from that workis.

1329 Sept 23 (Sat) 6:0 p.m.
SUN MOON SATURN JUPITER MARS VENUS MERCURY

Gregoras 182 182 135 196 196 204 204
Ptolemy 181;565 180;50 135; 5 195;39 195;57 204;43 203;52

Nicephorus Gregoras never entirely lost his faith in Ptolemy, although it would
have been sorely tried if, as he recommended, he had compared these positions
with observations. Tihon'” in her study of his eclipse calculations draws
attention to an apparent change in his feelings, when a few years later (1332)
he writes to another correspondent, Michael Ca1oeidesle, of the need for
corrections (816p8asic) to the tables (or rules ?: Tov xavévev), and laments the
harm to his revered Ptolemy wrought by the "cruel tyrant Time". This is not to
say that Gregoras knew then of the Persian astronomical tables, but it suggests
a grdwing mood of doubt. Even so, the visits to Trebizond of Libadenus at least,
and possibly also of Chrysococces seem to have been motivated by an interest in
astrology rather than astronomical tables. There is no reason to believe that
Persian astronomical tables were known 1in Constantinople before the Persian
Syntaxis of ca 1346'°. 1In any case Libadenus and Chrysococces would discover
there the existence of the new tables, the latest products of astronomical
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research from the Islamic culture area?®. The numerical predictions from the
Persian sources were substantially different from those of Ptolemy. For example,
if the positions of the Sun, Moon and planets had been calculated for the above
time from the Z1j-i I1kh§n121, we wou]d‘have obtained the following results

1329 Sept 23 (Sat) 6;0 p.m.

J SUN MOON SATURN JUPITER MARS = VENUS  MERCURY
Zij-i Ilkhani 188;13 186;48 141; 5 200;22 201;45 197;44 209;48

These ‘Persian’ values are not only quite different from those of Ptb1emy, but
are in fact much nearer to the true positions.

These new tables were represented principally by the Z1j al-Sanjari and the 21§
al-'A13’i, and later, the Z1j-i Ilkhani, the last created at the obsarvatory'of
Nasir al-Din al-TusI at Maraghah. A1l of these had been rendered into Greek, and
were known in Trebizond by this time. We shall see that certainly the ZIj-i
Ikhani, and possibly also the Zij al-‘A13’I, were used by the calculator of the
Almanac for 1336. o



18

DETAILED DESCRIPION OF THE COLUMNS OF THE TEXT

The manuscript is written on paper, 150 mm x 215 mm., fols. 177. In places it is
quite illegible, where it is corroded and affected by dampness. It is formerly
of the Library of Augsburg, as indicated by an Ex Libris in the cover.

Watermarks®? are found on fols. 158,.161, etc. Among the examples given by Mosin
the nearest is no.1993, date 1329; among those in Briquet, the nearest is
no.3205, date . 1334. Both dates are consistent with the composition of the
Almanac on or about the year 1336 for which it was drawn up. It will be shown
later however, that this is a copy of the Almanac, not that made by the original
calculator.

Oon fol. 177, Libadenus has prefaced his 1list of his works as follows,

‘fi &dyla tpudc PoRGer pov TH  of S00M@ PBpotiv 8¢ maviev oiktioTy,
npototafoviiapie xai yaprtoplraxi Tiic Tpanefouviiev ayietdtng pntpondiene kail
tatta ypdpovty odv Tiide i 3éAte Avdpég BuZavtiel ¢ AuBadnvg kal ot THide
gvtuyydvovieg ebyoilofe dv poi cotnpiag Tuyelv Gid{ov ’Aufiv

TO mapdv mu&fov mdrar pév Eypdonv &uti omopddnv xeipl mARV anepittoc obteg GOc v
pain Tig xai dxarrde.?>

May the Holy Trinity come to aid me your most pitiable slave,
Prototaboullarios (Chief Registrar) and Chartophylax (Archivist) of
the most holy city of Trebizond, and these writings together with this
letter, Andrea Libadenus of Byzantium. And those coming upon this, may
you entreat that I meet with eternal salvation. Amen.

The present codex?* was written in my hand here and there in the past,
plainly, and some would say, unaffectedly.

The Almanac is on fols. 155-172, written in a poor hand, quite different from
that found in the works written by Libadenus himself, in the rest of manuscript.

The folio now numbered 159 has been wrongly transferred from its place between
169 and 170. The contents, with the correct order of the folios, is as follows.
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1565 to 158v Introduction and preliminary notes
160 Themation for 1336 Mar 12
160v 161 Month 1

161v 162 Month 2

162v 163 Month 3

163v 164 Month 4

164v 165 Month 5

165v 166 Month 6

166v 167 Month 7

167v 168 Month 8

168v 169 - Month 9

169v 159 Month 10

159v 170 ‘Month 11

170v 171 Month 12

171v 172 Month 13

The following diagram shows the foliation of the part of the MS containing the
almanac. The faulty arrangement arises from the fact that the sheet marked 158-9
has been folded in error, so that the folio now marked 159 is no longer in its
place between 169 and 170.

164 o 165
163 o 166
162 o 167
161 o 168
160 o 169
159 1

158

157 o - 170
156 o 171

155 0 172

The margins to left and right of the monthly tables are filled with predictions,
distributed according to the ‘decans’, that is 10-day intervals. These have been
published in the CCAG, and by Lambros (1916). For convenience these 13 sections
of the almanac will be referred to as ‘months’. Each has 30 ddys, except the
13th which has 6 days. There are horizontal divisions, across the whole opening,
into groups of 10 days each (decans), together with subdvisions, which grohp the
days into pairs. In referring to positioné in the Almanac, the month and day
will be referred to by Roman and Indian numerals, so that for example, X,6 will
mean the 6th day of the tenth month, which is the 276" day of the almanac. The
24 columns apparent in each opening are as fo11ous; cols 1-13 on the left hand
side, cols 14-23 on the right.



col.1

cols.2-4

cols.5-12

col.13

col.14

col.15

cols.16-21

col.22

col.23
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the names of the months in Greek and Hijra
calendars, and also the names of some of the
Sundays in the Greek Liturgical calendar. Various
blank areas are filled with notes by a later
hand;

the weekday as a number, 1 to 7 (1 = Sunday), and
monthly dates for the Hijra and Greek months;

the positions (i.e., the true longitude) in _
degrees and minutes in each Zodiacal sign of the
Sun, Moon, Saturn, Jupiter, Mars,.Venus, Mercury,
and the ascending node;

the length of day in hours and minutes;

the time in hours of the day, or the following
night, when the Moon moved from one sign to the next;

the sign in which the Moon is situated at Noon:

the time in hours when the Moon stands in
conjunction, or in one of the aspects (diametral,
trigonal, quadrature or hexagonal), with the Sun
(col.16), or one of the planets (cols.17-21);

conjunctions and oppositions of the Moon and the
Node; lunar exaltations and depressions;

exaltations and depressions of Sun or planets;
phases of each of the planets;

éspects amongst the Sun and the planets;

the entry of the planets into the signs;
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SYMBOLS

Many symbols are used in the Almanac in addition to the familiar symbols of Sun,
Moon and planets and the zodiacal signs. These symbols have been copied very
much as they appear in the manuscript, and are as follows.

& obvodog conjunction

X E&dyevov hexagonal aspect

0 tetpdyovov  tetragonal aspect

A, v Tplyevov trigonal aspect

- Siduetpov opposition

(5} rising node e descending node

P s nodes xx  xapbkepxog, ‘head & tail’Z®
? Safpovog Y zero

9 viipoc, position ¢  Gpa, length of day
$  dpookbénog i mpodc

6 day P night

In order to avoid overcrowding of the printed page the phrase ai muépair and
the names of months which appear at the heads of columns 2-4 have been placed
among the footnotes.
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NOTES TO THE INTRODUCTION

9.

. The term ‘almanac’ is used at the present time to refer to any tabu]?tion of

the true positions of Sun, Moon and planets over some period. The etymology

~of 'almanac’ remains obscure in spite of extensive research and speculation.

Certainly the word is most commonly found in Latin sources,kbut is known 1in
Greek, Arabic and Hebrew; it may well have originated in Latin. - Arabic
sources more usually refer to tagwim, and Greek sources to,éwnuepfc.

. The fullest déscription of the manuscript is given by Lampsides (1968, 1975),

which largely supercedes the earlier accounts of Lambros (1916) and Hardt

(1812). ,

This volume of the‘CCAG was prepared by F.Boll, who may have edited this
text.

. Karpov (1986) 18 and passim; Bryer (1986b), (1986c). Karpov explains that a

number a factors conspired to put Trebizond squarely on the East-West trade
route passing through the Black Sea to the continent of Asia. These factors
were the sack of Baghdad in 1258, the end of Crusader rule in Syria in 1291,
and a Papal Interdict against Christian trade with Mameluk Egypt. The next
stage in the route was Tabriz, in which a commercial quarter was established
by the Ilkhanids; so close were trading relations from the late 13th century
that a common system of weights and measures was to be found in the two
capitals, as we know from Pegolotti’s La Pratica db77a Mercatura, written in
the mid 14th century, Pegolotti (1936).

. The Dleptynoiwc was edited by Paranikas (1874), an edition which was reviewed

in detail, with many new readings, by Lampsides (1968) 192-205, and re-edited
by him, Lampsides (1975) 39-87.6. ‘

. This is given on f. 177"; Lambros (1916) 34; Lampsides (1968) 175. Bryer

(1986a) proposes Libadenus as the author of a poem - an ‘epithalamy’ - found
in the MS Bodley Laud Gr.3, fol.158". In his long footnote 3, Bryer indulges.

in some speculation on the role of eclipses in Byzantine history, and on the

present Almanac, which he calls a horoscope, and for which he wrongly
proposes Chrysococces as the author.

. Paranikas (1874) 22.13-19; Lampsides (1975) 59.33-60.5. In the first line P

refers to the reading given by Paranikas. him, Lampsides (1975) 39-87. A
summary of this biographical information and a basic bibliography are given
in Trapp (1976), fasc. 7, No.14864.

Lampsides (1968) 233. Papadopoulos (1927) 154-5, also quoted the passage by
way of confirming the existence of astronomical activity in Trebizond.
Lambros (1916) and Chrysanthus (1936), 341. ’

10. Letters from Chioniades are edited by Papadopoulos (1927), who identifies



11‘

12.

13‘

14.

15.

16.

17.
18.
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certain ones as having been addressed to Loukites. According to Chrysanthus
(1968), 339, he was a pupil of Chioniades, and not simply a colleague, but
the evidence for this is not clear to me.

Papadopoulis (1927)- 163, and Chrysanthus (1968) 339, view Chioniades as the
scholar who conveyed the Persian material to Trebizond, and Loukites as the
‘driving force’. See Mercier (1984) for references to studies of activity
there; Bryer (1979), 292-3 has a brief remark on the school.
Papadopoulis (1919) 12, (1927) 155. Certainly he overstated this claim.
Apart from the fourteenth century activity under discussion here, he
referred to the period of study which Ananias of Shirak passed there in the
early seventh century, as we learn from his autobiography: Berberian (1969),
Lemerle (1969). Ananias is supposed to be the author of the fixed Armenian
calendar.

Mi1let(1895) 431: the date A.M.6935 (A.D.1426/7) is inscribed at the bottom
of the east face on the mortar, "Exouq,gmxe'(i)v(atxttﬁvog) e’ fpydr. The
only connection with astronomy seems to 1%e in the fact that Constantine
Loukites is buried in the Church, if Mordtmann’s record of a now lost
epitaph is correct. Kirchhoff (1861) reports having found an epitaph which
was read by Millet (1895) 433 as Keovotavtivouv mépuka Aovki{tov Tdpoc. Bryer
(1985) 234 comments, "The tower is a puzzling structure. Some maintain that
it was the observatory of a local school of astronomers. Apart from the fact
that this ‘school’ is notable for its failure to make any original
astronomical observations (it failed to place Trebizond on Ptolemy’s 1list
and, apparently, to predict any of the eclipses which, according to
Panaretos, took the Grand Komnenoi and their subjects so much by surprise),
it flourished under Loukites over eighty years before the tower was built.”
The eclipse of 1336 is discussed further, sec.4.7. See also Bryer (1986a).
Guilland (1927) 72-83; this letter is partly cited in his History: van
Dieten (1973) II,2, 233-6.

In fact he has in mind not predictions of the planetary positions, but the
astrological predictions which would be made by others whom he views with
contempt. The editor of the letters illustrates this by drawing attention to
the predictions which accompany the Almanac which is here published;
Guilland (1927), 72, n.2.

These values are found from Ptolemy’s formulae directly, not from his
tables. Tihon (1977), 153, has calculated these positions from the Handy
Tables, getting essentially the same positions, apart from a slip which gave
207;52,11 for Mercury, instead of 204;52,11.

Tihon (1983) 21-2. ‘

Guilland (1927) 155.
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20.

21,

22

23.
24.

25.

25

This in spite of the fact that examples in the Preface to the Zij al-'Ala’}
are regularly constructed for Constantinople and the year A.D.1295-6;
Pingree (1985), Part 1, passim.

Probably most of the astronomers were Muslim, but the patronage was by the
Ilkhanid rulers who were certainly not Muslim.

The Zij-i I1khani is calculated for a meridian 12;0 West of its own standard
meridian, through Maraghah, the shift which we find to be used in the case
of the Almanac.

This consists of two circles of diameter 31 mm, their centres on a
horizontal line. The horizontal line extends from the mid-point 53 mm to the
left, 47 mm to the right.

Lampsides (1968) 175; Lampsides (1975), 21.

The word mué{ov is taken to be a variant of muxtiov, listed by Liddell &
Scott, who also have muktf, muktig, ‘codex’, of which muktiov/muEiov is a
diminutive. Suidas lists muéig, defined as mivakidiov, ‘writing tablet’.
Refer to the discussion in Sec. 5.3.
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THEMATION
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év tolg Copd
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petd tov Xeipova tonuepla, Thv dpxhv Exer ToU Eapog:

+ Tivée goelpov katapydc THic Téxvng: oUtol oi kateTépe:



1

character lost with torn paper.
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faint, # inferred
in this column Ta

written always for taneivdéua
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1 the symbol for Leo is rotated 180° in Ms.
2 v superimposed on XX.
3 4 superimposed on XX.
4 A superimposed on -,
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paper lost, k¥ inferred.
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2 A superimposed on 0.
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1 & &, ¥, 8, 8 all written over other characters.

2 MS 8, n inferred.
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a
1
2

vy in degree column.

e in degree column and cancelled.
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1 mn very faint.

2 4 very faint.

3 illegible

4 MS has 8.

5 © superimposed on a.



40

£.165" MONTH 6
ARl MR R AR E
; m A
S| B| O] k8 vo| ¢ Ael B AS| & xa| k0 AB| ky AS| x@ vy| ke py| vy A0
a Ea s I s i3 m X
&l vl ] ke b 10 an kn| & | k6 un| a pp B Ve
al 3| wa| k€ Ly vy A8 uB re ue| x¢ al v AaT e Ad
Bl e| B] k& wa| k¢ kn us Bl a xn| k& ve| e K AY ¥4
Yl €} vy} xn 6 e“kt.a v el B &l xkmxkn| & o A K0
8] &l 18] k0 & xa pg vél & ve uel x8 upl mn v¢ k& K¢
el n| e " € ;Mx Bvnl n a] vy Ke ‘\ve L pa kS ®3
€] O] o) a vyl LWl v B ) 8 8| B 8] B k¢ Ka KQ
&l ] W] B a} x6 us ¢ Ly uwyl v B} ud ta & 10
al tal vn| B vO LG{MC L t0] e xal 8 AF| te v¢ 13 11y
Bl B} 10| v vn| xy A8 v vy|] nxe| e ve| e pun| & ug 1a Ly
¥l vyl x| 8 v¢ smxa vn My T A0 & 10 K n v
8| 10| xaf e v8| & k¢ KY ACL & owml mowB] kv € n
el we| kB ':1\17 Kn vy Kn pa vgl 0 k8| kB AC]| ke a €
€] o} kyl & va m"xﬁ Ae HEl M KEl v AS| k8 L8] k8 vn B
gl & k8] n v] k6 un An val © ie| wa pn| ke vy ve| vy
al wn| kel 6 un CT n pe| mn v§ vé| 1y k& & vB| B V&
Bl 18] xef v sl x g unl © aj v Ayl L8 kb xem a uo vo
7l k| k&| La pe 'yur:e Ve ¢l @ k| ve ké _A.e ue va
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1 confused superposition of characters, ¢ inferred.
2 stained area: a faint.
3 stained area: k or v; x inferred.
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T Xné | awBé|l ace pbver § Surikn
T g =
16 | 8 |ane|-zé OnA sg"’g“
Y 0386
B é I W ABé
I 0éé X B6b|xXXpBAr
66 I Agp oge
b3 X4 AP
06 b ogA Uauy
A XYy b6 )| dar X B b
&6 A xXg¢p 646
m 5l Dab
() m -86
- Anb XA 5LA
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f.166" MONTH 7
S O 1 A R I -
) 2 m
al .y} n| xy k0 kB &} S ve] O psc| wvn A B1 ¢ val k& n} B un
L) Ty Ut | A 2 X
B 0l k6 kn|l & y| € B uEt 18 6| a ue| L& pn € LE
7| €] ] xe kG| 1§ pa n L) Bnj B Al wnuel kd B B
8] ¢ wa] K¢ k¢ t{ 3 18 ol ® w&| v py| 1O upl ky vn U
el & Bl k& kel B x¢ K vika ¢ 8 vn K AO : ve 4
¢! n| vy] xn x8] %8 VB K va pel ¢ uB| xa AC vB €
&l 6] u8] x6 xy {“A.e Ay vB| %B k& L k¢ xB vy ue B
al ] e ﬁxﬁ K ¢ A0 vyl kY vl n B 1 3% usl P o
Bl wa| &y a xka amw ue vé uBl © vé| xy A ug] wa v¢
¥l B| | B ka| vy « va ve| k8 xa| wa | k& An X ) vel|
8l vyl vn] v x| xe Ay] € vm Ve v&| B x& uﬁ ¥ v
e} 18] 18] &8 10 vae ¢ 8 veT KE AF| 1y An ")) Ay v
¢l el k] € 10| x AL L v8: k¢ el 18 vB| ke ¢ A wé
£} &) ka]l ¢ vy aT € v vy vé| & ¢ X INY [1%]
al | Bl & wn| e A k& vBl k& Ayl W& k| ke k¢ KY pa
Bl vn] xy| n | k6 pa A va| kn k| vn Ad LE K An
¥l 18| k6| 6 & wli y An v va| 1o un é L Ae
3] x| xe| t i§| k¢ uy pe un| k@ Al ka B| kS vy L3 A
el xa| k¢| wa ¢ Lﬁnpe vB us i 0] kB ¥ u La k0
¢l xB| k&| B | k& B ¢ vO pe kgl ky A K0 n KS
&l kyl kn| vy e LGJLC G =5 (154 uel k6 pl| xy vn € Ky
al k8| k0| 18 L8] ke a Ly pa| a x8| ke ve k&l ky a K
Bl ke|] A] ve 8] n ‘\:a K A0l B al k¢ wa| kB v§| kB vn L
(’)K‘C(:’JBDLO(;l ¥l k¢ a] & 8| kY ¢ kS AL M| xn k¢ KE vE 18
kokAog 4 vy 8 k&l Bl L& L6 Cm K *8 A8l v ve| k6 uB| xa vB v8 La
el kxn| Y| vn vy| k@ Ly An Aa vB ﬁvc i€ ue n
¢l k0| &) 16 62;),« ud kn| 8 x0f B 1y] « An ue e
Ll Al | «x v AO v KE| € ¢ 7 Kn a Bl ta B
panierdBel al al ¢| xa m‘xe & e kB puyl 8 ud| 1o x8 A8 v ve
Bl Bl ¢& Kﬁzvy vy e nm( B ente rm K ezve L92 KBAM‘ L v§
a at Tuwépat b Capdp ¢ oentéufpiog
1 MS oxtéBprog
2 ¢ superimposed on 3.
3 O superimposed on 7.
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f.167 MONTH 7
680c | hwd | mwdv | frwdv | frwdv | dwdv | fowdv | i wov | wode
(¢ [¢98ia 4 n U g Q Y X
Lo ~ XX &P kkablQm
o 5¢6 wablfwe
m LA ouvé
c6 | @ ) 0ap
B Q X1
el | X DapP ad b | oy 83 xyb g x ¢
R X v 6 a¢6
4 ( 0Duvé
86 | = |acé|oyme|ave Qou
- J x ¢
e P = -86 agé
% Avb ]| DO avanodiopbe U
R - A 6anr |
s P T -3, X wa P
T -1t P
) T - P avé ﬁgu;a
Y AC P R
a P ¥ ope avanodiopéde §
i aeb 646 DvP ] a0pP | @K Q = 0
ap I AL P X vy AP .
b O0né
e P 5 X¢é )| opéb Taneivopa Q
) Xep|loed|xeb
ne a & a P X v 6
m Xeé|logé Q =
wa P ] -c¢é
s Aap 6B6b
S g4 P dalh| xkct b] xaOpa §
eéb m, o R 4 X ¢ P 80vn n
. h

superimposed on ¢.

1 €
2 AY 6 cancelled.
3 M

S omits ©.
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f.167" ‘ MONTH 8
TEof il erd |l ol e b ol o b 9] -8 | bodh ] 58
- )

Y| Y} N kY Bl kepal n mj 0| T ve| £ el vnus) kB AB] v vy
8] © Kbﬁ C{vy mts HLB mea nﬁ A ﬁxn Axe v
el e] 1] ke 1o vy B nl n ¢} 6 ue L K¢ un
¢l ¢] wa| k¢ a“vﬁ K0 8 pal ta v vB ®B pe
&1 Ll Bl & vy VB ACl O 0 1T} B e AS 1) ug
el n| vy| xn K¢ Ka uyr n ve val vy A N iy A0
Bl 6] 18] x6 e“ & uo vl xf 18 ue k& vy AL
7l ] e &LB ka pd] n v§¢ pel wa af o ' p 1 A8
8l wa] ¢l @ vy 6x 6l 0 ¢ v A WS AS ¢ Aa
el B] W& B vy Lf_ke wa Ae|l B Bl vn AB A8 ¥ Hun
€l vyl vm| 7y 8] x0 1O B A un} 10 pnl L v kB KE
Zl 18] 18] 8 18 LBTLB L) KC| vy ®8] xa x| uvn ty| ka V& «B
al te| k| € te] k8 e AS kBl 18 kB AC AS vé 1S
Bl ¢l xa| ¢ e nuuy uy N ASl xy VB vO v Ll
Yl W&} «B] & S| xy 8 vi n 7| we 1B| ke n| 16 xB 114 L€
8] v} ky| mn$ Cnté 6vn| &y pn| k¢ xy 154 ud B
el 10).x6] 6 & Karua v € vyl v§ k8] k& An| K pd ua ¢
¢l k| kel v CJKn B un| & xnﬁvy xa v in ()
4§l xa| k¢ va wn| xka g 1] wy AC a n| xB vé Ag €
a kﬁ k&| B L@ e“hc (33 ACl vn 8] a el k8 & ABl v B
Bl ky! xn| vy 10} 10 ¢ Ad k6 val B xB| ke © k8| 6 veo
7| k8| k6] 18 « Gmxe ua Ky| L8 k€| ¥ A0| ¢ un KE ve
6] xe|l Al & k| vy « un vl k al & ve| kg xkn xp vd
€| x¢| Aa| ¥ ka aaxc L Ve La ATl € owa Kﬂlkn? K] v
voéuBproc €| x&} af & xB] vy Ay| va B] ¢ &} ka wa| & k& Keﬁhn3 1y ue
& «n| B| vn kB| k{ xa Ll ¢ ve BEl n oy m‘vn vy e
al k6| ¥l 10 ky e“ve 4 vé| kB x| 6 ve] B « ] uy
panierdyxnp gl af 8| « kY| xa v8 %) ué v8| wa te| 7 pB = pa
7l Bl €| xa x3 5)(i n Aa ud| xy wn| P ra| e 8 ¥ AN
8l y| ¢ Kﬁwxé e Ve tawxn ann K5m B tywuc gwxg xax 0 Ae

WM -

ai fuépat b panierdBel c OktdBprLog, MS dxTéBpLoc
Stain, n inferred

Stain, An inferred

Stain, n inferred
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f.168 MONTH 8
2 680c | hta | fwov | fivov | fiwdv | fovov | i wov | i Tdv it Todg
tédLa 4 n u g Q g (X
s P 8
Py -né |l Ooeb | WMcéb QA
'y XX e r X B b g XX n
aé R X n AP AL P
" opé6 | OBA $?£V§Tat Q'
s €Lg QvaToAnv
Yy P R Desé
- | 086 | aeé AnP | aBA
B AP o
X rAv 6| aer|loer| —we uponoétouéq )
x snP|YosQ
g6 i XX R
T b T
ne T -aéb 62’"’%“
o} -Bbé6| -¢é W
(Y o}
i 6eb | OnAp
B A 1 AnPl Ayb ®aUpa N
% AP | Ae P XX v A Q W
La P b gvP | DEé
a DvAP ] OnAP | Xar
Bol a X onA
" X BPXOAP| Dar X v é
] G4 P -
Bé | = AL P g~ 0°
- A ke Al Y
Br | = 5B6t 58P | wanp
m 506 5eéb
ne | n |sBé b | 08N
f -ap pativetal N
e ouvAe L

1 & B 6 cancelled.

2 MS omits @.
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f.168" MONTH 9
al b | b 9 9 9 9 9 9 e
. % n U g Q 9 0 $
{

el 8] &l kyval k0 B| wa pus| ¢ ra| k8 Ae| e al & pnl xk v&| 6 AB
¢l e n KS“Ke tmva st nxﬁ xem g tfwtf ewa xv8 ¥l
gl ¢ ©] xe k€| kB u] B a Ly ALl W& ABl wa S va K0
af ¢ of xexe| vxp n| ¢ | k¢ n| vnun| vy (14 kn
Bl n| va] x kn| e A8 Le] € ve A8 « S| 16 ud ud ({3
Y] O] tB] xn k6| kn & B pel k¢ | ka k| L§ xn ua KE
8] | vyl x& A Laxtf 0 AT pal kB AC| & v an Ky
el wa| 8 {La k6 n AS k] ®n B} ky vB] L8 B AE Ka
Tl B| te] a AB zT ¢ uwy n ul xe n| xka AS ra k|
El vyl | B Ayl x.xa vl & 0] k0 18] k¢ k8] xB v¢ Kn L0
al 18] W] v A8 : 7nve B vy S ve Kﬂmuﬁ K¢ 'u Ky 10 KE &
Bl tef wvn| & Ae| & py| vy e v tte Kn V€| Ke KB LE
¥l W§] 8] € A§ Bn K vy ua v gLB ke up 1] 1d
8l | x| ¢ AL Lfru7 K Ayl a A8} a kn| xn k& = B
el vn| xa| & An Jue KN ke| B iwa| B ud % ¢ B v
§] w0} kBl mn AB| if xn ¥ 1§ un| o a pg 0 0
&l x| kyl 6 p aﬂxs [15% 8] v kS| € & 7 x0 ¢ &
al ka| k6] v uB| ¢ W& vi 8 af 8 y| ¢ M| € ia ¥ y
Bl xB| xe| a py mua vy VG| Y vy Bl Spn| ¢ vyl x €
vl kY| &€ B udl 8 AB| L& & pel el 8 3| nAe| 18 v é
8| k8| x&| vy pe| k& vo 1a Al evel v kB| e vé v
el ke| kn| 18 udé Laéte N K8 ¢ x&] wa AC| B B v B
¢l x¢| k0] ve un| x6 un KE ka| & B v| vy ué ué a
gl x&| A} 5 pe Cw ¥ A Ly ABl & B8] ve AT ué| o

Sexéupprog al knl al W& v| 0 Ae Al v el mn 8] ve wn| & ky pal mn ve
Bl x8f B| wn vB aftc Yyl B vn ALl LS ABl 1O O An

4 v Al ¥ 8 vyl vy 7y [TL:) val 6 ©| v§ pus| x v¢ Ad vn

Tt AdBel 8] a] 8] « v8| «8 v&| 18 ve ud pal 18 KB wy AQ 4

€ "B €| xa ve ;mva LtE a Anl v 8] Kk 18| k& A KN
'y ! il 2~ e y X
€l ] S «B v&] 10 B] e & B AB] v Ll xa kn| k& 15| 10 ke v§
a at nuépat b panierdyne c voéufpirog
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f.169 MONTH 9
080 | hwd | fwov | mwdv | fhedv | hxdv | thwdv | f wdv | tode
¢ [co8a | 4 n 4 g Q Y x
6 e
R X &6 Xnelxpé
Ly A W XX B A Aap 0 & tovn
- ODwPAP aar| é XX tov ¢
- DeAP | Daé boig éda J
) - De A
Xy s é | ol ALPLELA
;P X AL A -8, | 686
T XX e R : Sborg ga Q
Ly P T
¥ - 1B A 5¥mza # etc tov =
+3 ~- B A g~ wvuy
aé | -BA sar | a4b]| -ab Q elg wov ¢
1 Q XX zov ¢
e b s ODaA ¥ eic wov ¢
1] a4 b Q = oV U
vy 6 Iy AR A XBAIXar] acP| aapr 0 XX zov ¢
a 0446 g » wov Yy
56 m D3R o2plone|
mw 0B 61X eé . - p
ap m ALZP| &L A g & v Q
2 XX B A Xeb|XELb| w1 r
oA o~ Ta P
T 61 A
L xabpa Y
v 6 4 —a P XX L P
¢ oL P Fehp e p3
¢ P {
[ X Lo P Dye
4 4

1 ¢ superimposed on 4.

2 o and other letters superimposed.
3 erasure, only 2 clear.




f.169" MONTH 10

o®

i3

&l 8l & xky vn vol e vyl B xky| ta 8| xB u|l kn 7| 8 ka| n ve
'y ¢ b o

al e] n| x5 vo| 1B ug * K ntc ﬁvﬁ Ky v§| k0 ué Atn
Bl s| O] x¢ a| x8 x6 K& 6] B k8| ke 1B aﬂke LE
1 &l | k¢ B rh p‘ M B B vel k€ kn] v xa La
8l m| wa] xn y] 16 e pal a vif vy kn| xC ud) € n M
el 6] B k6 3 BTLS Un vl 3 K0 ¢ ve €
¢l ] oy i ¢l ve x| ve ve ud lﬁ K {Lf nas) o B
Ll val W8] a &l xn k] & B Ml e 8] a M| v & iy ve
a| B| e n '.va. e MBI A¢| B un| wa vy ve

B
Bl vy| ¢ v | k¢ k& LE K€l & m| & 8] vy A8 v
3

vl 8] W& La tnpn Ka K ALl e x| e kB ue
3| tel wn| e B xeruc k& tel W& n| ¢AF| & B us
el v§] 18} ¢ 8 thy Ay i 201 & vB| wn uB uy ve
€l W x| & ve| k6 A A0 €l m v} & Nl « ka A0 A%y
&l vl xa| n W O“Ku. el a ual v k8| kB a Ag
al 18f xB| 6 W&| k& & vi 4 vel 16 Bl va p| kY pa AY v
Bl x| xy L 10 emta e v§ vB uy| 8 v6| ke vy A

7l ka| ®3] ta x| xy A] & «a unl x 18| 18 B| x¢ pe K¢ vn

P

S xB| xe| B ka| & k& ¢ ud ud] ve xn| xn & ()
W

el kY| x¢] vy xB| K vn 1B AB| ka 18| 5§ ud| k6 ue Ka vo

¢l k8| x&| L8 k8] 7y vO 10 Ay udl vn a aﬁxa | n ve

G| xe| kn| ve xe| LT AL k& Al xB L8| 10 W] B ud 8] 0
al k€| k0| ¢ x¢| kn vd K0 (34 wdi x Ay| & & va B
Bl k&l Al W& x¢ tgve Ad kS| Ky L8] ka 8| e A n ¥
¥l ®kn xa‘ wn kn| kB va A0 Ka ué} xky €| ¢ vy € o
lavvovdprog | 8| k6] a] 10 A 6“p{ ud wn| 8 vy| x8 ka| n 8| vy B ' e
koxrog € ( el A Bl x ra| e po uo Le uy| ke M| 0 un| & vn 5
TCnpattiéxetp €1 al 7| xa AB] k& AL vd Bl ke vy| x¢ vy| v kB ve n
¢l Bl 8| xB Ay ) W& vo ] py| ¥n 8] a k¢ vB L

" ! I & R 2

al y| €| xy AS| kB @] vn 8| 4 ¢ Kf_LB kK0 xke| B A| L& 8| O ra

a TEMUTAGBeX b dexéuBproc
1 «x superimposed on ¢.
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f.159 MONTH 10
686¢ | v | mrov | Hhadv | i wdv i i i i Tobe
¢ |&édua 4 n u g Q Y X
yé = acé
= Oap avé | U elg wov R
cp | m e 0B e XB6|We |
X Ay P _
% 0wy P 0wpe ; eb
‘a6 U ; X Bé | D‘1’6/ xaVpa Q
T : | -Bé ‘ Q eic wv K
ar | v |aar | aap o e
¥ | -8n : a8
P o] 6epP
' 1 Y ¥ X
g P I -g AR Qo¢g
3 agip DOAP| —al| — 1P Qutbv;ﬂ"
ne LS XX v P
a ouvAe X vy AP
ne | a : Dens
m AEb | XX tap ASP - n P paorg Eoméprog §
L P L} A g P a4 b
o De P OneA ¥ a vy
vy P o 666 : kk 86 | Q XXn
T Daéb [tadb |y elg wova
Ty Xyb| -cé XX B A
a P m -a/p ’ ‘ XX e 2
) 4 xn
LR s XX ¢ é Q0 Tov g
[
4 bGerP| Aaalr
ap R rap|Deéb|bcé
5 Owper 5¢é
“ AL P - Q & Tov Y

1 ¢ superimposed on another letter.

. .
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f.159" MONTH 11
alb 9 ¢ 9 9 ? 9 e

4 3 n y g Q g ) $

) X I -
B] 8] S| w8 A3 8 8| vn © 3| k¢ pp pal vy AB| W& pus| 0 uy
Yl el ¢ Kenxe LE KY mty B xcﬁ | a v§ Lﬁwuc xpa 1é
8] ¢ n| k¢ AS| x& p v g Al v Bl e B i Le
el & O] x& M I.T K Ka xenvn kn ¢} 8 xg ive ¥ £
€l n| t] xn An] Ky Ka Ke Ve A3l e uy| ¢ A Ay n
£l O] wal x0 AO fU u L) v3| k0 B] ¢ vn| L& e A K
al v B = pl x 1vq Ayl x0 vy i né K¢ | 34 B
Bl wa| vy] a pa anxy Y Ve Kﬂe;ﬂ 0 x6 AL (0] xé
7| B| 3] B uB m‘_vs' pa "xhs' L pe 4 3 k¢
8] vy| we] v uy 7{&5 ue vé| 18 g V¢ \7d Kn
el 8| v&] S ud| 1o A ue a ka| vy & v & %3 A
¢ ve| &) € pe G“La vé vy uel 8 ABl n B La Ay
Gl & vl © uc| uvi v8] un vy vo| B B e pgl & V& n AS
al & 0| & pg ymty 1 I vE Anl & B vB o] A0
Bl | x| n WA g vel v 8] wm Gl & a ug
Yl 18} kel © un aﬁvn La v¢, Al 18 AB| & uB] § vy ue
81 x| xB| v uo} e py LE vn Vel ok pgl L& kS Ve un
€| ka| ky| va v| k0 18 K xevve d kBl xB Y| e ¢ vB Y
] xB| k8| B LBMLB 133 . unl Ky wn} vy un ue vé
&l xy| xe| vy val ke pe KN al e 18] k6 A8| LB A ue v&
al k8| kS| 16 VB ng K B B ul ke vBi ta 18 uyl © ve
B] xe| x&| e K pa AE I ¢ vyl k¢ & © vé A0l v a
Yl kS| kn| & vy a“AC v ¢ kS| xn «B] n AS AL v
8| xe| xe| ¢ VoK A0 ) ue| k6 AZ| ¢ un Ay g2
el kn| Al wnvVvé| xe ¢ o Bl & vy ”vB € A &
¢l k6| Aal 10 rxve wy LE Al B &l 8 pa 4 ¢]

pePpouvdpiog &l Al a} «x Ln1x6 ue m| n aj ¥ xB KB Ky La
pattdn al a] Bl xa ve xxy ue Ka kel M| ¥ 7 K vy

Bl B| 7| «8 v B e K8 Hol e vB ué 24 1y

- L I T x 7o %
7l ¥] 8] xy v§| ke 0| 10 va KEE O vyl & &) ¥ kel 1§ 18] 1O

T{npatiAdyeLp b iavvovdproc

a
1 n partly erased
2 g inferred
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f.170 MONTH 11
680c | T | i Tov o i Tov i o i i
¢ [¢oda 4 n y ) Q g )
X 0 elg Tov @
X Aap &5 e b | pdoig Q Sutikf
a P % XX v 6 X a P X g P
T &P o efq LR
I ek -ep| ot 4o
¥ oDeé gl"'"za 4dau
B P |+3 -~adb| BB o4y é otnpLyuée U
I a4 é ag P
il Avyéb ¢ eig Tov I
4 6 3 saad 80oig § Sutikn
s Ayb | XX BA rponodiopnde Y
16 a -né o4 é gon
a Oeé | Oy AP -46| -86 otnpiyuég §
16 1] X4 6 &9
m XX 0 6 - € 6 | avanodiopde
846 2 Ata P aad gon
o ACP |l ACS |kka P
Iy o Gehp aar
" Deb| 6P 0¢é xavpa
e P m - P 056‘ 4 eic wodg 1
¢ v X a P .
Q elg ToV X
2 XX 6 P QO Tdv U
) e XX g P
4on
[ XX 60 pdorg § Eda
enr [ AEP
P 0Deé ab
o 4P| 06
| 86 X Deé | awaP 6534
x A8 A 5B A
‘ X X ¢ A )

1 0O written in error.
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f.170" MONTH 12
al b jc} . @ 9 9 9 9 9 9
4 3 n Y g Q 9 o b
T
8] 8] ef k8 v&| & val 1O vy Al O RL] nkBl ¥y m| & owal kB
el el ¢ Kem 19 uo| I“(vs nm Lm exx; 7';: B L n KE
1 ¢ & k¢ v kac V¢ A6 kBl v va| B v§ € Kn
&l &1 ml k¢ vnj we vn| 18 vO ué ud|l B e vi W& a Yol
al n| 6] kn KO uc| x a MOl ta ¢ vy « udl ve vn Ad
Bl ©] | x0 vn Lynw ¥ vé kn] & A8| B An Ve Ag
vl ] La Ave xz;rve S ve vl te uo| v x& vB ]
8] wa| B} a Lﬁ-‘va gl a S8} B B] L& ] 8§ uo [15%
el Bl vyl B x& un n 0 Al vmn| e e ue us
¢l vy] W8] ¢ LB‘TXG i 18 Vel 10 Ay vé up ue
Ll W8] el S K& b a 18 vy ve] xpun| ¢ uB A0 vB
al ve} &S| € th L B KE Ml B y] & ue AT VE
Bl o) W&} ¢ KE Ve Ly Aa Viky v n v Ayl v vm
7] W& vl & 92\'{ 18 Al w8 &) k8 Myl © V6 K8| a
3] vn] L8| 1 Ky ue i€ wy xe| ke p&| v v KE ¥
gl L8] x| 6 vO s'"kpc % upl ¢ a| B B KY ¢
€] x| xa] 1 vn] 10 vé ] a v§| e KN te| Ly k& K 0
¢| xa| ®B| 1a B’?pﬁ B B | ko o] 18 e e 18
andxpea al kBl xy| B LE A L n AE Tp.y W owa 18 LE
Bl kyl x8| vy KN K§ LE val a vg| & Ae La n
Y| k8| kel 1d LmVS kBl & n] ¥ wa| wn ve n Ka
8| ke| x¢| te vn| kB 6 A ka| & k8| « Ay KY
e] kT k& & v 5:&7\.6 An Ayl e Anl kB ¢ e a (49
] x&]| kn| & v&| & [Ty ucl ¢ vB| xy AB| 18 v K0
udptiog Ll kn] a] wn ve| k) uo$ Wl B ve vl n ¢ xe B ve AB
worp(a)? a|l k0| Bl 18 v¢ ehxe o] v Bl W& 0 k| k¢ ue vB A
candv Bl a 7 x‘ VE| Ka u e i kY| v Ad Knmxn un AL
| vl Bl &} ka veZ GT 13 e wn AT| wa pn ) L ue 1
8| v| e xB va| w B K¢ Ul vy B} a vB Hp HY
X T iy i " T X X
el 8] ¢ gy vy| k@ py] x wa| ¥ A8| vn a| 5 f| 7 AS| 16 A8 ra p¢
b pattdn ¢ @ePpudpioc

a aiﬁxé
1 MSwp%{

for wupnue, recte tupivn.
2 ve superimposed on v§.

R
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f.171 MONTH 12
680c | hta | i xov | 1 oV il npoC npoOC npod¢ i
{odra 4 n i g Q )
- :
T XX e P QA 16V'¢
) B -1 P XM wPp DCé 6?"’2“ otnpiler §
s} -y P
¢ 6 Y nyé 6¢6 aBA
I 0D¢é Q elg tov e
a P 1 Ay P npomnodiopdg J
b 56 P reb|aep 4oy
g A % X né - P
A oA ogé Qan
[ A -n AP D¢gé
m Xy R w3z 6 -ap
L ™ Ag P -aé
Z agéb
¢ P o kk Y 6
m aAaqp gnA D¢ AP |ty b
) 656 AL A yog
a é ¢ -84 Q eig v T
¥ Dab X ¢ é stnpiypde N
a A? 'S Dq‘(P QXX'tbvu.
i W ap XX ¢ P 4 eic v 0
L P " X aé
5 aab X ¢ é 4 & v ¢
a P Py oyA o¢é
a P = ogse 54 6
x ABP 5¢ A, 4aovn
ne x 586 | aBé6 . avanodiopde N
7 X oy é gnA ¥ elg wov x
T
g b T X a 2 "5‘}5“"";“ Yo wovy

BN -
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1. THE THEMATION

The tables of the Almanac are immediately preceded by a themation drawn up for
the first day, AD 1336 Mar 12, Noon. The Byzantine and Hijra years are written
Just below. The positions of the Sun, Moon and planets agree almost exactly with
the entries in the first row of the Almanac, as is seen from the following list.

Sun 0;0 (Almanac 0:4)

Moon 340<;9>

Saturn 218;1

Jupiter 36;4

Mars 16;35

Venus 340;59

Mercury 333;40 (Almanac 333;41)

Rising Node 3;40

Descending Node 183;40

Lot of Fortune (xAfipoc ToOYNG) Gemini
Lot of Daemon (xAfipoc Saipovoc’) virgo 1;0
Year 6844, of the Arabs 737

The positions of the xAfipor do not appear to agree with any of the schemes
discussed by Bouché-Leclerq.

In the central panel there is a brief text, apparently a quotation from Galen,
in a hand which differs from that of the rest of the Almanac, and certainly not"
forming an essential part of it. The text is as follows,

From Galen,

The order of the seasons is thus: the rising of the Pleiades is the
beginning of Summer,‘the rising of the Dog (Sirius), the beginning of
the second Summer or the after-season; Arcturos when rising makes the
start of Autumn. Next the setting of the Pleiades is the beginning of
Winter; finally the equinox after Winter is the beginning of Spring.
Those who discovered the origins of the arts are as follows:

This continues in a long text, naming Euclid, and many others.
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2 THE CALENDAR

The dates 1in the Almanac are given according to the Byzantine and Hijra
calendars, and a number of Feasts in the Liturgical calendar are also noted. As

will be seen the author was not entirely familiar with the system of Arabic
months.

2.1 BYZANTINE

The Almanac supplies exact information about the Sun, Moon, and planets, from
which the dates of the entries may be fixed beyond any doubt. Thus we know that
the Almanac runs from 1336 Mar 12 to 1337 Mar 12, all the positions being

calculated for Noon. On fol.160, just below the horoscope, the year is given in
the lines

év tolg ,Topd (6844)
“ApdBov VAL (737).

The year 6844 is calculated in the Byzantine World Era, which begins at
A.D.-5507 Sept.12,

The names of the months are given in column 1, the Greek form of the Roman names
being used in the Byzantine calendar. The Almanac notes also here the Paschal
Term and certain Sundays in the Liturgical calendar, and the points at which new

solar and lunar cycles begin, as well as the Indiction; Indiction 5 begins on 1
September 1337.

At the beginning of the Almanac the lunar cycle is the 4th, while the solar
cycle is the 12th. The 5th year of the lunar cycle begins on 1 Jan. 1337, and so
has been counted from 1 Jan. -5507. The 13th solar cycle begins on 1 Sep. 1337;
year one began on 1 Sep. -5508. These data show a consistent use of the
Byzantine Era set at 1 Sep -5508 (J.D. -29049%}3.

o

2.2 LITURGICAL

The liturgical dates noted in the Almanac are as follows.
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Byzantine Latin A.D.
X,13 n Baiopbpog Palm Sunday 24 March 1336
X,19  vopikdv pacyd Paschal Term 30 March 1336
X,22 ypbvog macyd Easter Sunday 31 .March 1336
XI1,19 anbkpea Sexagesima 23 Feb. 1337
XII,26 TupLvi Quinquagesima 2 March 1337

XIII,3 dpOodotia ‘ First Sunday of Lent 9 March 1337

For details of the 1liturgical ca]endar,' including the Paschal Term, Grumel
should be consulted. The octave of the Jewish Passover begins on 28 Harbh,s
corresponding to 15 Nisan in that year (Jewish year 5096), as one may compute
from the tables given by Mahler>. ‘

2.3 HIJRA

Greek transcriptions of all but tﬁo of the Arabic month names are given in
column 1. According to the the Arabic calendar, the Almanac runs from A.H.736
Rajab 28 to A.H.737 Sha‘ban 7. A.H.737 is a leap year, having 30 days in
Dhi’1-Hijja. There are many errors in the Hijra dates: the first day is given as
Rajab 29, and the last as Sha‘bin 21; errors, moreover, were accumulated through
the incorrect assignment of the lengths of the Hijra months, together with a
sudden jump of 11 days at the start of the 13th month of the Almanac. Note also
that IV,30 (163") and V,1 (164”) are given as the first day of 3eixfitie
(Dhu’1-Hijja). Only the interval Ramadian 1-29 happens to be 1in correct
correspondence with the Latin calendar.

The Greek transcriptions of the month names are as follows.

povyapa Muharram

capdp Safar

panierdBel Rabi‘1-awwal
panierdynp Rabi‘1-akhir
T¢nuatiAdBel Jumdda al-ula
TEnuatiddyerp Jumadi al-dkhira
patéan Rajab

candv Sha‘ban

papadiv Ramadan

oaouvdh Shawwal :
Serybre Dhi’1-Qa‘da
Seryitse Dhi’1-Hijja
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3 ASTRONOMY

While the mediesval Islamic zij originated in the Handy Tables of Ptolemy, there
were subsequently many developments in the way in which the mean longitudes and
equations were tabulated. The two zijes which were used by astronomers of
Trebizond reveal a special feature, the use of ‘displacements’, which were
introduced in order to largely eliminate rules which govern the addition and
subtaction of the equation, since the ‘displaced’ equation is always positive.
In the following the usual Ptolemaic theory is summarised, and then the system
of disp]acemenfs is explained. In the recalculation of the entries in the
Almanac these analytical representations of the equations are used.

‘3.1 GRAPHICAL PRESENTATION OF THE ALMANAC

The several thousand entries which make up the tabulation of the longitudes of
_the Sun, the Moon and the p]anets‘requife some efficient means of representation
if their leading features are to be grasped. For this purpose these longitudes
are plotted in a series of graphs, Figs.1—65. These are taken directly from the
tabulation in the Almanac. The Sun is not shown separately, but is shown in each
of the other graphs, so as to make clear the luni-solar conjunctions and the
planetary phases. In the lunar graph the short vertical segments marking the
conjunctions are placed at the times given in the Almanac, column 16. In the
planetary graphs the phases are annotated by numbers which refer to the phases
as listed in section 5.6, and those points on the graphs are placed according to
the times indicated in the Almanac, column 23.

3.2 TRUE LONGITUDES OF SUN, MOON AND PLANETS.

The true longitudes tabulated in the almanac are calculated from the Ptolemaic
models of solar and planetary motion, and this would be the case whether they
are derived from the Almagest, or from any of the Arabic zIjes available at the
time. The derivation of the true longitude for each of these models results in a
fairly complicated expression, which in the case of the Sun is a function of the
solar anomaly alone, but in each of the other cases is a function of two
variables, the so-called argument and centre. The Moon and the planets have a
two-fold eccentricity depending on their positions relative to the Sun, and also
to their own apogees.

Let the mean longitudes in all cases be denoted by L, the true longitude by Ay
and the apogee by I', each with an appropriate suffix. The dimensions of the
eccentricities will be S and M, which have fractional values relative to a

M
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principle radius in the model taken as one.

Although the medieval tabulations follow Ptolemy’s theoretical ‘procedure, they
are frequently based on a new choice of parameters, and so for any table it is
essential to be able to derive the new underlying values of the eccentricity.
The necessary formulae are included in the following summary of Ptolemy’s
theory.

SUN

The solar argument is a = LS - PS’ and the solar equation is -q(x), where

. _ S sin a
4 tan a(x) = 1+ S cos a
ks = LS - q(x)

The maximum value of qgk)'is qm = arcsin(S), a relation which enables one to
find the value of S from the maximum entry qm in the table of the Sun’s
equation.

MOON

The three 1inks constituting the model are respectively equal to M, 1-M, and S.
The controlling angles are the double elongation k = 2(LM— Ls), and the anomaly

i Ly

a-= LM M

The Moon’s equation may then be written with the aid of two functions q(x), and
p(0,x)

tan q(x) = - M sin -
: /((1-M)% - (M sin x)°) + 2M cos x
ran plo.8) 2 S sin 6

/((1-—M)2 - (M sin k)2)+ M cos x + S cos O

The longitude of the true Moon may then be written,

~

My = Ly - p(a + a(x), x).
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In some Islamic zijes one finds p(6,180) tabulated for values of 6 in the range
0,180, together with a tabulation of p(6,0) for the range 180,360. From such
tables we can determine the values of S and M. For the maximum value of p(@,0)
is then arcsin (S), and if .N = M/(1-M), then the maximum of q(x), Qo is given
by

tan q = N/Y((1-N%)(1-aN%))

which can be solved as a quadratic equation for N®, given the maximum value Uy
The value of x at the maximum point is given by

sin k. = /((1-aN%)/(1-aN*)).

OUTER PLANETS

The eccentricity of the planet’s deferent is M, that of its epicycle S.
The equation of the planet may be expressed concisely as

S sin @ - (M/2)sin k - sin p
S cos 6 + (M/2)cos k + cos

tan n =

where « = LP - FP, 0= LS = LP, sin u = (M/2)sin «x.

The variables x, 6 will be referred to as the centre and argument respectively.

The equation of centre, or first equation, is
g(x) = arctan(M sin x/a(x)),

where a(x) = cos p + (M/2)cos ¥ = y(1-((M/2)sin k)?) + (M/2)cos «.

The equation of argument, or second equation, is

S sin o
a(x)sec q(x) + S cos o

tan p(e,x) =

In terms of these functions p, q, the planet’s equation is

n = p(® + q(x), x) - a(x).
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For the tabular arrangements, in terms of functions of one variable, a value of
Ky Ko is chosen which is such that a(xo)sec q(xo) = 1. The tabulation then
gives q(x) and p(q;,xo), and the values of 8 and M which were employed are
determined by the maxima,‘qm‘Of a(x), and pmof p(w,xo), respectively,

2arctan(M/2),
“arcsin(s).

I
Pm

VENUS

For the inner planet Venus we have only to interchange the Sun and the planet,
within the model used for the outer planets,

LS o FP’

LP b Ls :
P LS"‘\;

>
<
noon

where n is given by the same expression as used for an outer planet.

MERCURY

The model of Mercury is complicated by an additional link, also of length M, but
the effect, as far as the formulae are concerned, is to alter only the
expression for a(x), the rest of the acqount.for Venus then applying to this
planet, the formulae for x, © and A being the same as for Venus. The expression
for a(x) is

a(x) = M cosk + 2M cos(k/2)cos(3x/2) + y(1-(2M cos(x/2)cos(3x/2))2).
More direct computation is provided by the formula

-2M sin x - M sin(2x) + sin u + § sin ©

tan n = 5 cos x ¥ M cos(2k) + Cos § + S cos O

where p is defined above for the outer planets.

The values of S and M are obtained also by the formulae quoted for an outer
planet. For the inner planets n is expressed in terms of p and q as above,
defined for the outer planets. )

-
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EQUATION OF TIME

In the application of these calculations to astrology the true longitudes

calculated for mean Noon had to be further corrected to give the positions at

true Noon. The difference between these is the equation of time, the tabulation

of which formed part of the regular collections of tables in the zijes,

following example of the Handy Tables. In the Z1j-i1 Ilkhani the resulting

corrections for the Sun and Moon are tabulated separately, so eliminating the

need to multiply the basic equation for time by the rate of motion of the Sun or
Moon. These tables, and the actual use which Chrysococces made of them is

discussed later in connection with the almanac for 1353 which is found in one

copy of the Persian Syntaxis.

3.3 DISPLACED EQUATIONS

.In the Zij-i Ilkhani, in the both the Persian and Greek versions, and in some
other zijes, the equations which are tabulated are not exactly the functions p
and q defined above, but instead certain modifications of them, which have the
advantage of being positive throughout the range. When this is done there is no
need of the rules governing the addition or subtraction of the values of the
functions, rules which are needed because negative values are entirely absent in
the mathematics of that time.

In the Zij al-‘Ala’i there is much less use of displaced equations, but other
complications occur, which are given in detail below.

In the following the quantities used in the place of these defined above are
denoted by primes. The displacement constants are a and B.
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Z1j-i Ilkhani

SUN
Q’'(x) = a - q(x)
FS = l"s- a
xs = Ls+ Fs + q’'(x)
MOON
a’' = a-a
LM = LM- B

Q' (x) = a+ q(x)
pl (av‘() = B % P(a,K)
A‘M L"4 + p‘(a’ + q'(x), x)

As usual p’ 1is not tabulated directly as a function of two variables, but
instead one finds that it is composed of two functions of one variable,
depending on x and a respectively. The function of a is the following,

oo
A A
o o
A
W -
o o

, - ) B - p(a,n),
p,(a) = { B - p(a,0), 18

PLANETS
kK = k-8
0 = 0+a
a’'(x’) = a - q(x)
p'(8,x’) = B =-a+ p(o,k) 1
A= k" +T +p'(8-a'(x'),x") +q'(x")
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The various displacement constants are as follows

Planet a

w™

Sun: 2;:
Moon: 13;
Saturn: T
Jupiter: 6;
2;

23

4

w
o

-t wd b
B NN~

Mars: 1
Venus:
Mercury:

OCO0OO0OOCO WO
C>C5:D(D CD;S

Z1j al-‘A13’1

SUN

A special form of the equation is tabulated which depends on a reference to the
apogee FSO of the year A.Y.540 complete (JD 2149528, AD 1173 Feb 1). The
equation is not ‘displaced’, but the arrangement in other respects is one

peculiar to this handbook. The quantities tabulated are «’, Fé and g’ (x),

defined as follows'. The final As is of course equivalent to the usual

expression. The Greek terminology is given after each set of equationsa.

K’ = Ls- FS
g = Ty~ Tg,
9’ (k") = Tg + k" + q(x’)
o

x - KI + F: + qI(KI)
Kk’ Bepéirog Thic péong kivhoeog ToU Nialov
A 8epéiiog ToU Lydpatoc ToU MALov
qQ’' (k') oteped Spbucic Tod HAlov
A avOnuepLvie
MOON

The displacement constants are a = 5:0 and B = 13;8. The first equation uses as
its argument the elongation of the displaced Moon Lé from the Sun LS, instead of

the usual double elongation k. The second equation is found as usual from tables
of ancillary functions of one variable.

Tot
the
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Lé‘= L"4 a

K = Lﬁ-Ls = k/2 -a

a’ =a-8

a'(x’) = B+ a(x)
p'(a’,x) = a - p(a,x)

A= L+ pi(a +a(x'), x')
Ly péon kivnoig THg oeAfivig
k' petdBacic, <or kévipov> TG GEARVNG
a’ t3la x{vnoic oceMivig
Q' (x") npdrtn Gpbuoig T ceAfvNG
p‘(a’,x’) Sevtépa OpOwoLg THic GEARVIG
PLANETS

The equations are not displaced, and the procedure is similar to that used for

the Sun. In particular one uses the same table for the motion of the apogee Fé =
Fé, since the planetary apogees move at the same rate as that of the Sun.

k' =«

e’ =0

Tp = Tp~ Tp,

q'(x’) = - aq(x)
p’(8',x’) = Tpt p(0,x)
A=’ +p(0 -alx’), x') + a(x’)

k' péon kivnoig
0’ i8{a xivnoig
q’'(x") npdTn SpBecLg
p’ (8’ ,x") Sevtépa 8pBaoLe

4 SOURCES OF THE ALMANAC

A number of Arabic and Persian sources had come to be known in Greek by the time
the Almanac was composed, and in the following calculations from these are
compared with the entries in the Almanac. The problem is to determine not only
which Islamic source, or sources, was used, but to to fix also the latitude and
longitude assumed for Trebizond. As remarked in Sec. 3.1 the representation of
the quantities tabulated in the Almanac in graphical form provides an efficient




means of surveying the problem and its solution.

4.1 ARABIC AND PERSIAN SOURCES
Although many Byzantine astronomical authors, such as Nicephoras Gregoras,
depended on Ptolemy for all their calculations, one soon discovers that the
Almagest or the Handy Tables could not have been the source for the present
A1manéc. Even a casual inspection of the solar positions shows this, because
Ptolemaic positions for this date are some five degrees in error, while the
positions in the Almanac are close to the true values. It is clear that the
Almanac has been calculated from one of the Islamic. sources available at that
time, and the problem is to discover which one.

We may consider the following astronomical handbooks (zijes), which were either
certainly known in Greek, or which may have been known in Greek.

Z1j al-‘Adudi .(Arabic) of Ibn al-A‘lam, ca.A.D.970

The first is known to have been used by Byzantine students of this subject in
the twelfth century, the author being referred to as ’AAip. It can be
reconstructed with some confidence from Greek, Arabic and Persian sources, even
though the Zij as such does not survive®.

Z1j al-Sanjari (Arabic) by al-Kh3azini, ca. A.D.1135

This was translated into Greek as ZGvta&ic ToU Zavtlap®i, but neither the Arabic
nor the Greek have been puinshedlo.

Z1j al-"A13a’1 (Arabic) by al-Shirwani, 12c

This is known through the Greek version, Z0vta&ic ToU “AAafj, which it seems came
via a Persian version. In any case the original Arabic and Persian sources have
been lost, although extant Arabic tables use the same parametersii.

Z1j-i I1khani (Persian) by Nasir al-Din al-Tusi, late 13c

This came to be known in Greek as the Persian Syntaxis, usually accompanied by a

12

user’s text written by George Chrysococces It came to be widely diffused in

the Byzantine world after ca 1346.
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Taj al-Azyaj (Arabic) by al-Maghribi, late 13c
Adwar al-Anwiar (Arabic) by al-Maghribi, late 13c.

These are by a contemporary of NasIr al-Din, and are presumed to have been based
also on work carried out at the observatory at Marighah. While not known to have

been translated into Greek, they will be here considered as possible sources13

The various mean parameters and equations of the f1ve 21jes have been
estab11shed from the appropr1ate manuscripts, and are all 11sted below in the
section Parameters of zijes, which includes many h1therto unpub]ished results.

4.2 COMPARISON OF TRUE LONGITUDES

It is a straightforward matter to compute from any one of these sources the true
longitudes of the Sun, Moon and planets, and so to make a comparison with the
positions given in the Almanac. In carrying out such a comparisdn one must
assume that in each case there has been a shift in the reference meridian
through some difference in longitude that was assumed to exist between Trebizond
and the prime meridian of the Z1j. The Ptolemaic longitude of Trebizond is
70:30, while other positions assigned in the various zIjes are summarised in
section 4.5

Let AA(J) be the position provided in the Almanac for the ‘planet’ J (Sun, Moon
and Node included) for any day, and A(J,p) similarly that calculated from a
possible source for the same day, when the meridian is shifted by an amount ¢.
The difference

AU,0) = A, (9) = A(J,0)

averaged over the days in the almanac is calculated, and for each J a minimum of
IA(J,p)| is sought, as ¢ varies.

The variation of A(J,p) with ¢ is proportional to the daily ‘motion of the
longitude, so that the Sun and Moon are the most useful to examine. In the
following table the optimum mefidians are shown for the Sun and Moon. These are
shown for the the scale of longitude used in the zIj itself. In cases marked ‘-’
there is no fit anywhere near a correct value.
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Source Reference Meridian Sun { Moon
Zij al-‘Adudi & Shiraz 88 61 59
Z1j al-Sanjaril Merv 96 - 75
Z1j al-*Al1a’i Shirwan 84 - 79
Z1j-1 I1khant Mariaghah 82 71 59
Taj al-Azyaj Damascus 70 - 63
Adwar al-Anwiar Marzshah,' 82 86 62

Note a: This work expresses the meridian longitude on the scale of al-Khwarizmi,
but these have ‘been increased by 10;0 to allow easy comparison with the others.

For the Sun, only the Zij-i I1khanI is best at a longitude convincingly near to
.the Ptolemaic longitude of Trebizond. For the Moon however none of the sources
is very close to that longitude.

4.3 COMPARISON OF EQUATIONS

The equations of the Sun, Moon or planets are of course not immediately
derivable from the entry in the almanac, because we do not know the mean
Tongitude which was employed in their derivation. However if one subtracts from
the entry in almanac the mean longitude provided by one of the zIjes under
consideration, one can then logically compare the resulting equation with the
equation in the zij itself, n(J). If these agree closely, there is a strong if
not absolutely conclusive argument 1in favour of that as the source. The

difference between these two equations 1is again A(J,p), since L(J,p) 1is
subtracted from both terms,

A(J,9)

A, () - LULe) - (MJ,0)- L(J,0))
nA(J) - n(J).

These two equations, nA(J) and n(J), will be plotted together. In this way we
can see at once either the goodness of fit or the clear disagreement between the
Almanac and the zij. Figs 7, 8, 10-14, 16 show these equations for the Z1j-i
I1khani, calculated for a meridian 12;0 West of its reference meridian. It is
clear that in most cases there is an impressively close agreement. One could not
expect anything better in the cases of the Sun, Node, Mercury, Venus and Mars.
These curves also show clearly the errors at particular dates in the Almanac,
resulting either from the original calculations, or copyists’ errors.

The equations calculated from the Z1ij al-‘Al13d’i are shown in Figs. 23 - 30. Here
the meridian has been shifted 4;0 to the West, as suggested byvthe search for
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the optimum meridian. The results are closer than the Z1j-1 11khani in the cases
of the Moon and Jupiter, while there is no improvement for Saturn.

In the case of the Sun in the ZIj al-‘Al1a’i there is a difference of some 0;40
between the equations nA(J) and n(J), in contrast to the ZIj-i Ilkhani. This
arises essentially from the difference between the mean longitudes of the Sun in
these two Zijes. It 1is interesting to note that just this difference is
recognised in the Preface to the Z1j al-‘Ala’1l*,

It is necessary to know that, if 40 minutes are subtracted from the
true longitude of the Sun, the number for the solar eclipse is always
found to be free from error. It is necessary to subtract 32 minutes
from the true longitude of the Moon so that its number may be found to
be correct. Because these minutes are to be subtracted the 213
al-'Al1a’1 is always equal to the Ilkhani.

While the quantity 0;40 is confirmed by the mean longitudes of the Sun which we
can calculate from these two works, the figure for the Moon appears to be 0;21,
not 0;32. For example, on the first day of the Almanac the mean and true
positions are as follows. This shows the differences 0;40 and 0;32 for the Sun
and Moon respectively.

1336 Mar 12 (Tue) Noon

SUN MOON SATURN JUPITER MARS VENUS  MERCURY NODE

Z1j-1 11khani (12;0 West)
Mean 358; 4 344;55 209;34 40;43 18;14 188;37 260;30 3;41
True 0; 4 339:52 217:;34 37; 9 16;15 339;47 333:35 3;41

Zij al-*A1g’1 (4;0 West)
Mean 358;45 345;16 209;34 39;32 18;38 189; 4 266; 7 3;39
True 0;44 340;13 217;30 35;57 16;27 340;18 334:32 3:39
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It is clear from the Preface just quoted that people in the School of Trebizond,
taking their lead no doubt from Persian mentors, were inclined to experiment
somewhat with the parameters. With this hint, we might try various ‘emendations’

to the Z1j-i Ilkhani in order to see whether a good fit can be found for the
Moon, Jupiter and Saturn.

In the case of the Moon it is found, for example, that an increase of 0;40 in
the mean longitude of the Moon produces an excellent fit, and it seems indeed
that the calculator in this case has adopted a correction equal to the
difference between the mean Solar longitudes of the two zIjes.

If the equation of time had been taken into account it would show up in the
‘positions of the Moon, but it would not be large enough to affect the positions
of the Sun or the planets, when these are calculated to the nearest minute.
There would appear to be a distinctly better fit when the equation of time is
-not included, especially when the conformity near the maxima and minima are

studied, so we conclude on this evidence that this correction was not included
by the almanac maker. '

Trials with Jupiter and Saturn show that the following produce excellent
agreements.

Jupiter: decrease mean LP and Apogee FP by 1;20

no change in mean Sun LS, centre k, or argument ©
Saturn: decrease mean Sun LS by 7;0

no change in LP, FP, K, or 6

The quantity 1;20 does not appear to relate to any other feature of the problem,
nor to parameters of the Zij al-A13a’i. On the other hand the shift of 7;0 in the
case of Saturn would appear to be directly related to the displacement constant
of the displaced centre and equation of argument of Saturn in the Zij-i Ilkhani.
For the mean centre is tabulated as 4- N + a, where a, equal to 7;0, is the one
of the displacement constants discussed in section 3.2 above. Of course if the
rules had been followed precisely no error would have occurred at this}point,
but there have been enough indications so far of experimentation or
*improvement’ on the part of the calculators, who were moreover in a position to
compare these two zijes which use quite different systems of presentation.

The equations calculated for the Moon, Jupiter and Saturn, when these
emendations are included are shown in Figs 9, 15, 17. The improvement which
results is quite evident.
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4.4 LENGTH OF DAY AND LATITUDE OF SITE

In column 13 the Almanac gives the length of day in hours. The length of day
depends on the longitude of the Sun, the geographical latitude of the site, and
also the obliquity of the ecliptic. We know the Sun’s longitude according to
col.5, and it may be calculated also from the Z1j-i Ilkhani, as explained. The
latitude of the site and the obliquity are however unknown. The calculator may
have assumed the obliquity 23;30 used in the Zij-i I1khani, or may in fact have
used the common value 23;35. As to the latitude, we can well surmise that the
work was compiled for Trebizond, but even if that is true, we do not know which
of the many medieval values of the latitude was used. Accofding tb the sources
of the geographiCél coordinates, it may vary between 40 and 43 degrees, as one
can see from the tabulation in section 4.5.

The length of day D, in hours, is given by
D = 12 + (24/180)arcsin(tan & tan o)

where 8 1is the Sun’s declination and ¢ is the latitude of the site. The
declination in turn is given by

& = arcsin(sin A sin €)
where A is the Sun’s longitude and ¢ is the obliquity.

In the Zij-i Tlkhani the obliquity is taken as 23;30, but we must not assume
that a Greek user would have taken that same value. I have discussed the problem
elsewhere, pointing out that in the Persian Syntaxis, which appeared a little:
later ca 1346, the obliquity assumed in tables of declination, length of day and
right ascension is 23;35.'% It is entirely possible that the calculator of the
Almanac also took the value 23;35.

As it turns out the obliquity cannot be firmly decided from an inspection of the
length of day in col1.13, and the analysis can only to isolate the correct values
of 9. The obliquity will be taken, for the sake of argument as 23;35. In Figs
18, 19 each curve represents the difference between the tabulated value of D and
that calculated from the above formulae using positiens of the Sun provided by
the Almanac (Fig.17), and the Zij-i Ilkhani (Fig.18). The six curves in each
diagram represent the range of latitudes from 41 to 44 in steps of 0.5. The
curve for the latitude 41 is uppermost in the left-hand half of the set, and
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lowest in the right-hand half, the curves for the other latitudes in close

succession between these limits.

In the case of an exact fit, the curve would be exactly zero. We ought therefore
to look for the curve which is nearest to zero. In fact these curves are all
quite irregular, because of the minute and random inaccuracies in the tabulated
values of the day-length and the solar longitude in the Almanac. The defects in
the values of the solar longitude in month II show up clearly. In Fig.18 the
curves converge at either end to points near 0.1 hour, because of systematic
rounding errors in the tabulated day length. As one would expect, those values
are more consistent with the Sun in the Almanac than with the Sun in the ZIj. In
any case one should naturally give greater weight to‘va1ues near the maxima and
minima of the day length curves, around days 90 and 270, when there is a greater
sensitivity to variations of latitude. It is clear therefore that the curve for
latitude 42 degrees is a better fit than the others, although 43 also gives a
.good fit over much of the range. This is the case whether one uses the Almanac,
or the Zij.

The curves in Figs. 20, 21 show D itself, both from the tabulated values, and
those calculated for the latitude 42, and for the obliquity 23;35. On this scale
the agreement is so close that the tabulated and calculated values are virtually
indistinguishable.

The coordinates which have been used for the Almanac have been determined as
longitude 70;0 on Ptolemy’s scale, and latitude 42, or quite possibly 43. This
position is essentially coincident with Ptolemy’s coordinates, and this together
with the considerations about the availability of the sources, discussed above
in sec.4.5, suggests that this is what the author of the Almanac used.

4.5 THE POSITION OF TREBIZOND

The modern coordinates of Trebizond are 39;43 E, 41;0 N. The coordinates
according to Ptolemy and the various Islamic sources are listed by Kennedyls.

Longitude scale of Ptolemy

- Long. Lat.
70;30 43:5 Ptolemy Handy Tables, Geography17
73;0 43;0 al-Battani, al-Maghribi (z1j),

al-Kashi, A’in-i Akbari, al-Dimyati
76;0 40;0 al-Tugani
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Longitude scale of al-Khwarizmi

Long. Lat.
64;30 47:0 al-Maghribi (K. Bast)
64;30 46;50 Abu’1-Fida’ (quoting al-Maghribi)
63;0 48;0 AbU’1-Fid3’ (quoting Kitab al-Atwdl)
63;0 43;0 al-Baghdadi

5630  40;0 al-BIrlni, al-Kamili, Ibn al-Shatir
56;0 30;0 al-Kh3azini :

0f these sources, two are later than the Almanac: al-Kashi, A 1n-1 Akbari, while
the dates of al-Damyati and al-Tuiganl are unknown. Of all these sources only
Ptolemy is known with certainty to have been available to the calculator of the
Almanac. Trebizond is not listed in the geographical tables of the zijes which
are listed in section 4.2. i ‘ ‘

The geographical lists in the Persian Syntaxis, which is a Greek transcription
of the Zij-i I1khani, vary from one manuscript to another. Sometimes a list of
places is extracted from Ptolemy, for example, and in one case'® we have the
coordinates for Trebizond, given as 70;30, 43:5.

4.6 ERRORS IN THE ALMANAC

We must distinguish between errors made by the calculator and those made by the
copyist. In order to demonstrate that the present manuscript is a copy we have
only to consider the tabulation of the Sun and the Node.

SUN

Month II,1-30: the entries (apart from the sign) for days 1-8, 19-30 coincide
with those on the same days in month III. Moreover on days 9-18 the number of
degrees is just one less in Month II, the number of minutes being the same,
except on day 14. The graphs which include the Sun, such as Fig.1, Fig.7, show
that the error lies in Month II, and the copyist has made the mistake of copying
into Month II the entries from the same days of Month III; while partly
correcting himself. This is quite obviously a copyist’s error, and so we can be
sure that the copy of Almanac before us is not that written out by the original
calculator.

Elsewhere too the error is evidently that of a copyist, as in Sun IX,1 where the
entry vn should be «n.
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In Figs.18 and 20 the errors in Month II and in IX,1 of the Sun show up, because
the calculation of the graph makes use of the Sun as we find it, whereas if the
calculator had used these positions of the Sun when finding the length of the
day, the same errors would.occur there as well, and would have cancelled out in
the present graph.

These errors in the Sun’s position are also not reflected in the times of
conjunction with the Moon as given in col.16, which would have been the case if
the calculator had been at fault.

NODE

Another error which is much more likely to have been committed by a copyist is
evident in the tabulation of the Node, XIII 1-6, an error made when the copyist
went from 13 A@ at the end of one page (XII,30) to iy ud, instead of 18 A6, at
the start of the next, an error amounting to -0;50.

Numerous other errors seem to be those of the calculator. These are quite
evident from the graphs of the equations in Figs.7 - 17, and require no comment,
except to say that there 1is 1little 1likelihood of replicating them. The
calculations of the Moon’s positions were especially prone to error near the
extremes of the equation, where the interpolation required more care. At the
extremes of the equation of Mercury also irregularities are more evident near
the extremes. One can perceive the use of linear interpolation over a stretch of
5 or 6 days.

4.7 THE SOLAR ECLIPSE OF 1337 MARCH 3.

An annular- eclipse occurred on 1337 March 3 just within the period covered by
the Almanac. Its details have been computed according to the programs given by
Montenbruck (1989), supplemented by calculations of the position of the edge of
the umbra. The central path is aligned SW to NE, and at its nearest point to
Trebizond passes through the position long 42, lat 37;45 approximately, at 11;40
Mean Solar Time in Trebizond. On the central line the duration of annularity is
from 9;40 to 12;40 Trebizond time. It is seen as annular, however, only within a
path about 80 km on either side of the central line, so that at Trebizond, which
lay some 300 km from the path of annularity, it would be seen as partial.

The editor of the predictions19 wrongly supposed that the eclipse occurred in
March of 1336, just before the start of the period covered by the almanac, and
so commented,

|
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For this reason, he arranged the best predictions for each person, so
they would please the populace. I suppose that they were composed by
Libadenus between the 2nd and the 12th March 1336.

As already remarked, Libadenus was not the author. Morover the Almanac and the
predictions were composed before the occurrence of the eclipse. Someone
competent in the use of the eclipse tables in the handbooks of the time might
have derived a prediction, but this was not done by the author of this almanac.

In the Chronicle of Trebizond written by Michael Panaretos, the eclipse is noted
for the Byzantine year 6845. This was remarked by the editor in the CCAG, who
had however only the edition of Fallmerayer (1844) at his disposal. Since then
this Chronicle, which is known from the unique extant copy in St.Mark’s Library,
Venice, manuscript 608, and which is the unique source for the history of
Trebizond in that period, has been edited by Lambros (1907), Paboukhi (1947),
and Lampsides (1958a,b). The passage is as followsZ®

Mnvi Maptie y’', twépg B’ i dpxivnotipov i dylac ', &yévero
Exrelyig tod fAlov amd Bpag & Beoc Opac £’ kai Ztapdydn O KkoLvdv
katd To0 PBaciréeg, Gote xal BEwbev ToU kovdd ouvax®évtec Af{Bouc
govpav elg adtdv, Btoug .Coue’ .

which may be rendered,

On the third day of March, second day <Monday>, of the first week of
Lent, an eclipse of the Sun occurred from the 4th to the 7th hour; the
populace rose against the Emperor, and gathering outside the castle,
attacked it with stones; the year 6845.

The editor in the CCAG, who had evidently not checked the astronomical facts,
erred in taking the year as 1336 instead of 1337, even though according to the
usual rule®? the Byzantine year 6845 runs from 1336 1 Sep to 1337 Aug 41, %%

Falimerayer wrongly rendered the opening as “Im Monat Mirz den zweiten Tag der
grossen heiligen vierzigtdgigen Fasten...". The second B’ refers to Monday, not
'second day of Lent’; the first Monday in Lent in that year is the 3rd of March.
The day of the month is given as B’ in the manuscript, but as Lampsides
exp1a1n323, must be corrected to y'; this was not noticed by earlier editors,

including the CCAG.

. = .
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The duration of annularity from 9;40 to 12;40 after midnight is equivalent to
the interval 3;40 to 6;40 hours of the day, and so agrees entirely with the
duration given in the text, ‘4th to the 7th hour’.

s

5 THE ASTROLOGY

This section concerns the columns of the right hand pages, which give
information of direct interest to astrological applications of the Almanac. In
the following sections we give the background to columns 14-23, which tabulate
the passage of the Moon through the signs of the ecliptic, its configurations
with respect to the sun, planets and Node, and its exé]tations and depressions.

Sections 5.6 and 5.7 concern column 23, which includes the exaltations and
depressions of the Sun and planets, as well as the phases of the planets.

5.1 PASSAGE OF THE MOON THROUGH THE SIGNS

Columns 14, 15 record the passage of the Moon through the signs. The sign in
which the Moon is situated at Noon is given in column 15. In column 14 the
almanac gives the time when the Moon made the transition between the signs
indicated in the adjacent entries in column 15.

In line I,2, for example, € 2 indicates that the Moon passed from x to T in the
fifth hour of the night following Noon of the second day. The hours given in
this and the later columns run uniformly, so that the day-night is divided into
24 equal hours, but they are reckoned not from Noon or Midnight, but from the
beginning of the prevailing day or night. It may happen therefore that the
number of hours exceeds 12, in either night or day, as we see in lines II,9,17
I11,9 1v,23 V,3,20 IX,3,10 X,4,5,20 XI,13.

In order to determine the moment when the Moon enters a new sign one may imagine
various procedures to have been used by the calculator, since there is the
question as to whether he used the true lunar motion when interpolating between
Noon positions, or simply assumed a uniform motion of the Moon. For example a
simple procedure is given in the text accompanying the Greek version of the Z1j
al-‘Ala’1%*, There the motion of the Moon is not calculated from the true
position at Noon, but is taken simply to move at the constant rate of 0;30 per
hour (12;0 per day). Since the correct mean motion is about 13.176... per day,
this is not even a close approximation to the mean motion. Within this

o m
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assumption, two procedures are given according to whether the Moon at Noon is
placed just before the transition to the next sign, or just after it.

It is not difficult to investigate whether this method or the more exact one
which makes use of the true positions at Noon has been used in the Almanac, and
to discover that the latter is the case. The detailed determination of the time
is as folTows If at Noon on the n'" day the Moon has completed k Zodiaca]
signs, then let T(k,n) be the number of hours which have elapsed since that
completion. The expression for T(k,n) is

T(k,n) = 24(L(n)-30k)/M(n),

Moon’s longitude at Noon on the nth day, measured

where L(n)
from the beginning of 7
M(n) = L(n+1)-L(n), the Moon’s daily motion.
The values of L(n) are taken from Col.6. Let D(n) be the duration of daylight on
the n'" day, as recorded in Col.13. Then if T(k,n) lies between -D(n)/2 and
24-D(n)/2, an entry is made in the Almanac for the n'" day. If T(k,n) lies
between -D(n)/2 and D(n)/2 it is marked ‘day’, é, otherwise ‘night’, A.

5.2 LUNAR PHASES WITH SUN AND PLANETS

For the remaining columns we need the elongation of the Moon from the Sun, the"
planet, or the Node; let any one of them have the longitude P(n), then the

elongation E(n) is E(n) = L(n)-P(n). The daily increment is M(n) = E(n+1)-E(n).

Let the configuration be represented by a quantity S(k) which takes the values

60, 90, 120, 180, 240, 270, 300, 360.

The time relative to Noon of the n'" day, when the configuration S(k) is
attained, is T(k,n) hours, where

T(k,n) = 24(E(n)- S(k))/M(n),

E(n) being measured from the start of Aries. An entry is required if T(k,n) lies
between -D(n)/2 and 24-D(n)/2. The whole procedure is very much the same as with
the determination of the passage of the Moon through the signs. In the case of
the Node, only the conjunction and opposition are recorded in the Almanac.
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5.3 EXALTATION AND DEPRESSION OF THE MOON

In column 22, along with the configurations of the Moon with its Node, we are
also given the times when the Moon reaches its points of exaltation and
depression. In classical astrology, the longitudes of these points are 63 and
213 degrees respectively. The Almanac records also a quantity noted only through
the abbreviation xk. The meaning is not absolutely clear but may represent

kapékepkog, ‘head and tail’. In a passage published in the cCAG%®, on the
properties of a solar eclipse, we read

¥ o 7 9 ~ 3 Y 4 > ~ 3 A rd T Al ) . N
0 8e p€yag ev Tf} actporoyiq “AupevV €V TLOL TOV aUTOU* oyoAratav, onot, ev y’' Tov
Lovav mopelav <motdv> Gvapetagd ‘Hifov te kal Serfvng Zotiv dotip * ApxToUpoc
‘ovopatbpevog, mapd tior 88 “YSpa, mapd 8¢ &vépoic Kapbrepkoc, § Zotiv KEQaAf) xal
obpd. & ydp 7voroUtog olost wérer Bxkvddioc kai Alav fuavpepévoc &otiv: katl
9 S A = A A Cgea £ N 9 A A ’ ¥y w
avakvkAovpévev Etiv of ouvodoimopel T§ ‘Hrle, x8v &v T adtij poipa A, Eveev
3 7 K S » T e N 4 A ’ 9 [3 i 4 3
-anoofEVVLOL TAG avydg, kal N pueravéTng ToU okotelvetdtov dotépoc dc ota gpayudc
koAVEL TAG MALakdg Aaumndévac Gp’ fuev Evopdctat .

Ammon great in astrology, in something of his: travelling slowly in
the 3rd zone between Sun and Moon, he says, there is a star named
Arktouros, but by some Hydra, and Karokerkos by others, that is the
head and tail. Such a one came to be extended by nature and is very
darkening; and encircling in 77 years it travels together with the
Sun, and if it is in the same degree, then it extinguishes the light
of the Sun, and the darkness of the darkest star, as a kind of
blocking up prevents the solar brightness from being observed by us.

There is similarity to the Persian pseudo-planet Kaid, which has a period of 144

years. Tables of Kaid are included in the Zij-i Ilkhani, and in the 213
al-*A1a’1%°,

In any case, with one exception, the depression is always placed exactly 24
hours later than ‘kk’, so that the Moon’s position is 213 less the daily motion,
that is essentially 200 degrees. In the calculated version of the Almanac, it is
assumed that ‘kx’ occurs when the Moon’s longitude is 200, and that the
exaltation and depression are at the classical positions. The corresponding
times in the Almanac do not generally differ from this calculation by more than

two hours. The exception just mentioned occurs at I,22 when the depression is at
7 hours, while the preceding ‘kkx’ is at 6 hours.

i
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5.4 ACCURACY OF THE LUNAR CONFIGURATIONS IN THE ALMANAC.

The entries in cols.14-22 have been calculated from the relevant columns of the
left hand pages. The errors in the times which mark the Moon’s progress through
the signs do not often exceed two hours, which represents about one degree of
the Moon’s motion. There are however many errors in the zodiacal symbols, far
more than would be accounted for by a careless scribe, but as if the calculator
were not sure whether he meant to indicate the beginning of the sign or its
complefion. The times of the other configurations are rather less accurate, with
errors of several hours being not uncommon. In a few cases one finds errors of

configuration symbols, or a permutation between ’day’ and ’night’, or perhaps an
omission of the whole entry.

5.5 EXALTATION AND DEPRESSION OF THE SUN AND PLANETS.

Like the Moon, the Sun and planets have assigned to them a series of
diametrically opposed points in the ecliptic, their exaltations and depressions;
these are given in column 23 of the Almanac. As in the case of the Moon, they
have no astronomical significance that anyone has ever discovered. The classical
values are given by Bouché—Lec]ercq27, as follows.

EXALTATION | DEPRESSION
SUN 19 199
MOON 63 213
MERCURY 165 345
VENUS 357 177
MARS 298 118
JUPITER 105 285
SATURN 201 21

Some of these have been omitted from the Almanac, because of the limited range
of the planetary longitudes covered during the course of the year, but others
are omitted in error. Those appropriate to the Almanac are 1listed in the
following table, including the two that were omitted, marked < >. The outliers

are marked *. The longitudes given are the values at Noon according to the
Almanac. /




84
EXALTATION DEPRESSION

SUN - I,20 18;39 <VII,27 | 199;13>
MERCURY VI,9 165;41 1,8 344;17

VENUS I1,13 356;52 VII,22°| 115555

MARS X < V,28 | 117;44>
JUPITER x x

SATURN % X

The Moon is discussed in Sec. 5.4.

5.6 THE PHASES OF THE PLANETS

-In the column 23 (of the right haﬁd pages), the Almanac gives the phases of all
the planets. The phases indicate the planet’s synodic behaviour, which is more
immediately relevant to direct observation, of course, than the planet’s
longitude in the ecliptic. These stages of its synodic progress are referred to
by Greek technical terms, although those used in the Almanac differ somewhat
from those familiar from ancient texts, such as one may find in the classic
account - of Bouché-Leclercq®®. In the Table of Phases which follows, where
naturally the inner and outer planets are treated separately, all the terms
which occur in the Almanac are listed. To be exact, one of the terms given,
akpévuxog (the opposition of the outer planet), 1is not used in the Almanac,
although it should have been noted for Jupiter on IX,12, and for Saturn on II,8.
The reference numbers of the phases in this table are used

corresponding points on the graphs of the

to mark the
planets’ longitude, Figs 2 - 6. In
these graphs, the Sun is also plotted, so that one can interpret the phases
easily, in terms of the motion of the planet in relation to the Sun.
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TABLE OF PHASES
Inner planets

1. kadua 11,4 1v,3 V,24 VII,28 1IX,25 X,6 XI,19
true conjunction (I)

2. odvel eig Gvatorty
paivetar eig avatoryv  IV,12 VIII,5
pdorg &da XI,24
rises in East just before Sunrise

3. otnovypée I,1
otnpiler  XII,3
longitude stationary (I), less than Sun’s longitude;
planet seen in East; followed by mponodiouée

4. mpomodiopudg I,11 Iv,11 VIII,9 XII,7
advance begins; planet visible in East;
follows stationary (I)

5. &0vel avatoAy V,9
Sboic &da 1X,5,9
disappears in East just before Sunrise

6. xkalpa

apparent conjunction (II)

7. o@dver Sutikd 11,22 VI, 17
pdorg SuTikn XI,2

pdoig Eonéproc X, 17
appears in West just before Sunset

d0ver dutikd 111,26
d0oiLg Sutikf XI,10
disappears in West just after Sunset

oTnPLyYuoe X1,13 .
longitude stationary (II), greater than Sun’s longitude;
planet seen in West; followed by &vaﬂoétouéq
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10. davanodiopée III,21 VII,18 XI,15

retrogradation begins; planet visible in West;
follows stationary (II)

N

Outer planets

1. Kavpa 11,17 111,6 VIII,17
“conjunction

2. oativetat III,16 1IV,27 VIII,29
rises in East just before Sunrise

3. otnpLypde XII,19
stationary (I)

4. avanodiopdg VII,12 XII,27
retrogradation begins

5. axpdvuyoc not in Almanac
opposition to Sun

6. oTnpLyudc Iv,21 XI1,7
stationary (II)

7. mpomodioude vV,1 XI,11
advance begins

8. aﬁvn I,15 VII,29
gdvve 11,5

sets in West just after Sunset

5.7 RISING AND SETTING

In the next table the risings and settings of the planets are listed, at the
dates taken from the Almanac. The figure after each date is the distance of the
planet from the Sun at Noon, positive when the planet has the greater longitude.
There are two instances omitted from the Almanac, both for Mercury,
conjecturally restored, and marked by < »>.
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TABLE OF DATES AND ELONGATIONS OF RISING AND SETTING

rises (E) sets (E) rises (W) sets (W)

MERCURY <I,21 -12.3> 11,22 16.7 III,26 12.5
Iv,12 -16.2 V,9 -12.5 VI,17 17.5 "«VII,20 12.2>
VIII,5 -9.6 IX,5 -14.2 X,18 15.4 XI,10 14.2

XI,24 -10.6

VENUS S IX,9 -6.4 XI,2 6.4

MARS I,15 12.8
1V,27 -13.9 ' '

JUPITER 11,6  11.6

I1I,16 -19.3

SATURN VII,29 16.7
VIII,29 -9.9

The rising and setting of a planet depends on its emerging in the twilight,

before the rising Sun, or after the setting Sun, and is therefore a function of
the distance of the Sun below the horizon, and the brightness of the planet, as
well as some personal equation of the observer. One can see from the above table
that the risings and settings given in the Almanac are not just a simple
function of the elongation from the Sun. Only in the case of Venus are the
elongations the same in the two instances noted, while in the case of Mercury,

they vary between 9.6 and 17.5 degrees.

5.8 CONJUNCTION AND OPPOSITION

For the inner planets true and apparent conjunction are distinguished; at true
conjunction the heliocentric longitudes of the planet and the earth are equal,
that 1is the planet is situated between the Sun and the earth. When the
heliocentric longitudes differ by 180 there 1is apparent conjunction for the
inner planet, and opposition for the outer planet. In the following table the
conjunctions and oppositions are listed, according to the Almanac. The figure
after each date is the distance of the planet from the Sun at Noon, positive
when the planet has the greater longitude. No oppositions of the outer planets
are given, although they should have been given for Jupiter and Saturn, whose
oppositions occur during the period of the Almanac.

* e ey -
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TABLE OF CONJUNCTIONS AND OPPOSITIONS

true ; apparent
conjunction conjunction
MERCURY 11,4 0.6
1v,3 -0.8 V,24 -0.3
VIiI,28 -0.2 IX,25 -0.4
XI,19 1.0
VENUS X,6 -0.1
conjunction - opposition
MARS 111,6 0.3
JUPITER 11,17 1.9 <IX,12 =-179.7>
SATURN <II,8 -179.4>
VII,17 0.8

5.9 STATIONARY POINTS

In the simple mathematical sense, a planet 1is at its unique stationary point
when its geocentric longitude reaches an instantaneous maximum or minimum. In
practice the description of this phase, the otnpiyudg, is complicated by the
introduction of the dvanodioudg and mpomodiopdc. Ilpomodiopdg (’beginning of
advance’) marks the point in the planet’s path when its longitude begins to
increase, following the stationary point at which it is a minimum, whereas the
avanodiopdc  (’beginning of retrogradation’) follows after the maximum. From
the graphs of the findividual planets one can see that in these examples any one
of these three points might be omitted by the calculator.
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MERCURY

We can examine three cycles of the phase. The otnpiyuég is given only for the
maximum and minfmum of the third of these cycles, but the ava- and mpomodiouéc
are given in every cycle. The longitude in the neighbourhood of the stationary
point does not vary smoothly but, as actually ca]cu1ated, is élmos; constant for
some days, after which the rate of increase or decrease changes abruptly.The
otnpiLypdg s placéd mid-way in the constant range, vwhile the dva- and
nponodiopdg comes at its end. |

VENUS

The otnpiyuég occurs on the first day of the Almanac I,1, after which the
longitude continues to decrease very slowly, at the constant rate of 0;4 per
day, until it reaches 340;20, marked as the mponodioubég, and then begins a rapid
increase.

MARS

w1th1'n the peri‘od covered by the Almanac, Mars shows no stationary behaviour,
only setting, conjunction and rising, already covered above.

JUPITER

The otnpiyudg, which is not listed, should be put at the dates VII,10 or VII,11
when the longitude is at the maximum value 69:55. The avanodiopubéc is put on the
next day VII,12, when the longitude 1is 69;54.

SATURN

From IV,20 to IV,30 the longitude at its minimum is constant and equal to

211;29. The otnpiyuég put at IV,21, while the mpomodiopdc is at V,1, when the
longitude begins its increase with the value 211;30.

5.10 PASSAGE OF THE PLANETS THROUGH THE SIGNS

In col1.23 one finds besides the planetary phases already discussed, all the
notices of planetary entry into the successive zodiacal signs, and also notices
of the various configurations among Sun, planets and Node.



TABLE OF ENTRIES INTO THE SIGNS

Mercury Venus Mars Jupiter | Saturn
Ari L1 I1,16; XII,18 =
Tau 1II,3 111,18 I,21 XI,4
Gem II,19; IV,2 1v,15 ’ 11,2 Iv,16; XI,18
Can III, 9; IV,24 «V,11> <IV,15>
Leo V,14 VI,7 <VI,2>
vir vI,2 VII, 1 <VII, 19>
Lib VvI,18 VII,25 IX,11
Sco VIII,25 VIII,18 XI1,9
Sag IX,15 1X,13
Cap X,2 X,7
Aqu X, 19 XI,1
Pis XII,28 XI,21

COMMENT. These notices mark the entry into the sign, not the completion of the
sign, as was the case with the Moon. However, the calculator has erred in the
notice for 1IV,2, for Mercury then has the longitude 90, not 60. In fact, during
its motion through two stationary points it crosses the boundary of Cancer three
times. In the case of Venus the entry into Cancer was overlooked, and two other
notices should be corrected: VIII,18 should be VIII,19, and XI,21 should be
XI,24. For Mars three entries were overlooked, given in brackets < »>. For
Jupiter, IV,16 should be IV,17. Saturn is not listed among these notices, which
is correct, because within the year of the Almanac, it moves only within the
sign Scorpio, without crossing the boundary.

5.11 CONFIGURATIONS AMONGST THE PLANETS
In the following tables the details are taken from the text, column 23, with

omissions indicated by < >. The same symbols are used for the various
configurations.

Ji
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Mercury with:
Venus Mars Jupiter Saturn Node
1,6 & 11,12 & I,4 X° 1,3 a° 1,18 &
IT1,21 X “IV,7T & 11,11 & 11,6 - <VI,15 =
111,23 X V,4 & V,17 X II1,12,28 XII1I,5 &9
VvIII,10 &° VII,6 XX Vi,6 O 1V,26 A
IX,21 &6 VII,10)0( VI,25 A V,15 O
XI,14 & IX,17 X IX,18 I VI,3 XX
; X,13 Db X,19 A IX,3 &
X11,17 O XII,30 O X, 11 X
: XI,12 D
<X11,22 o>
a:9 b:18 c¢:3 d:20 e:4 g:6
Venus with:
Mars Jupiter Saturn Node
VI,11 6 1,14 x® 111,20 - 'II,18 6d
IX, 14 XX Iv,14 ¢ V,12 A VII,19 -
X,12 0O VI, 13 X vi,8 O X11,6 & .
X,25 0% | VII,9 O VII,5 X
XII, 2 o |VII1,2 A V111,28 &
IX,16 — X,20 XX
X,30 A X1,16 O
XI,22 o° XI1,10 A
XI1I,20 XX
a:26 b:Venus-Jupiter elongation has a minimum near 302
c:24 d:20
Mars with:
Jupiter Saturn Node
11,9 & 1,30 - vIII, 24 -
<VI, 15 X0 IV,17 A
<VIII,5 m vi,6 O
a:25 <IX,18 A> VIII,3 X ,
Jupiter with:
Saturn Node
a:9 1,12 -°
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Sun with:
Mars Jupiter Saturn Node
<III,7 & <I1I,21 & 11,7 -° 1,5 &
IX,4 X V,10 X IV,6 & vii,2 -
XI,5 O vI,16 0O V,7 O XI1,21 &
XII,23 o | VII,17 a VI, 10 XX
IX,12 = |[<VIII,18 &>
XI,6 & X,24 XX
X1I,8 O xI1,23 o°
a:8 b:26 : XII,26 A

COMMENT. The set of configurations is nearly complete, the major omissions being
the three between Mars and Jupiter. An examination of the dates shows that while
a number are in error by one day, only three cases are worse than that. The only
configurations in which the Node figures are ¢ and —. No configurations between
"the Sun and the inner planets are given, for of course their elongations never
exceed 45 degrees, and the conjunctions are included among their phases, in

sec.5.3.

6. THE QUESTION OF AUTHORSHIP

The Almanac is anonymous, and we have seen that Libadenus cannot be the author.
The following discussion is based on the simple assumption that one author is
alone responsible for both the almanac and the predictions which accompany it,
but nevertheless it is quite possible that these had two different authors. The
sources, the Zij-i 11khani and perhaps the Zij al‘Al3a’i, are associated with the
names of Gregory Chioniades, the priest Manuel, and George Chrysococces. Of
these only Manuel would seem to have flourished at the right time, ca 1336. We
do not know just when Chioniades died, but his activity must have come to end in
the first decade of the century. Chrysococces composed his own Syntaxis around
1346, as we know from the dates which he used in his examples. Manuel was
situated between these two figures, and as 1is well known, transmitted
Chioniades’ translation of the Zij-i I1khani, when teaching Chrysococces. In the
latter’s own words addressed to his brother, with which he begins his work?®,

In the past, I myself, as you know dear John, being concerned to get to
know the Persian Handy Tables, made use of a certain priest from
Trebizond named Manuel; you met with me frequently, and enjoyed <our>

Pt
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words, and not content to be far from understanding them, you fastened
yourself to the study. You encouraged me to expound the instruction
systematically by examples, and - hear me! - to illustrate their simple

~methods, and to recall as much as possible the words of the master. So
the first thing which ought to be reca]]edkfrom this is how this same
Syntaxis was brought from Persia and translated by someone into Greek.
Then that one <Manuel> related how a certain Chiohiades, educated in
Conétantinop]e, and 1earnedfin all parts of mathematics, fell in love
with the language of another science,...

While it has been commonly assumed that the teaching which Chrysococces received
from Manuel took place in Trebizond, one should note carefully that in the above
passage Chrysococces only states that Manuel was from Trebizond, without
indicating just where the teaching took place. This point should be kept in mind
in the following discussion. ‘

Towards the end of the Syntaxisao, Chrysococces refers again to his old teacher,

EneLdh xatd TLv’aAyadfhv ToYNV kal adtdc Td ThHG iatpuikiic maidevdpevog, TOlC TOUTOV
’ 3 3 N ? Y er S > Ay Y 14 3 As ’
oUYYPAUPMACLY EVTUXOV, Kal 180V Goov eig Latpikfiv TO YpAOLMOV EK THC KATAAAWENC
oV mAavepévev  Kivhceeg, mapd uEv  T@ Tpamefouvtie éExelve iepel TG HUOV

S18aokdre, omedoac, Gomep oioba, pepddnka-

since by good fortune I have myself studied medecine, having consulted
their treatises and since having seen -at what point it useful for
medecine to understand the motion of the planets, I have studied
eagerly, as you [John] know, with this priest at Trebizond, my master;
in obedience to you, I remembered as much as was possible, thanks to
some systematic notes, of the teachings of my master.

Further in the same chapter of the Syntaxis, Chrysococces indicates how one
should prepare such an Almanac as we have here, and he says clearly enough that

Manuel had composed one for a complete year.31

El ydp Tic &k T Suvtdéeng tadtng éonuepidag ToU Biov éviautol BkBdAirer Gc 6

e A L P . b ” ’ b € N\ R Lt A 7

nuov eémotet Siddokarog, kal onevoetr yivdokeltv TAg UMO ToU Oeol Sedopévag

duvdperg toig dotpoig, Toutéoti, TAC kpdoeic kal moloThAtac kal Tig SnAdoerc
€ ~ A ar ~

mdvtov ov év Tf ToU Oepatiov BkOdoer éuvnpoveloapev, Tolc mdoLv EoTai

favpaoctdg, €k THG TV Oviev Te kal upeAdbvtov mpoppficewg, Gomep kai & MGV

~ ¥ ¥ k4
ékelvog Si8dokarog- oicla ydp otoBa O6molov &v ToOtore TO KkpdToc ELxE-
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npodiddokov ydp Gei kal mpordyev T4 te Bvta kai pérhovta, motdé S8 kai Td
naper®évta, Oavpactdg Toig mioiv £86kel, kai mépa @loeog avepenivng - petd yap
v Tfic ynongopiac moAMv doxoriav el od8év Ti TobTav yivdoker Tic &AA’Emoydc
pévag Gotépov f| yvioig Todtou dvd okétog kaALvSoupévn, vedpd ynpdoket: TobTOU
xdpiv, oxomdv &6éunv mpayuateiav ouvvtdar v Tetpdot BuBAioic eilc Tpla Tufpata
toltev Ekaotov peptlbuevov: mepiéyovcav Td Snrodueva Omd Te TV Ledlov adtv,
kal THG TOV mAaveuévev TE Kai &nxavﬁvyxtvﬁoemc, o0 mdoav oikobev e&pyacdpevog,
arr’éx Mepodv pév Exev 8oa mapd ol fudv Sidackdrov BapBdpec d&erinvicénoav, ei
ka{ Tiva pudpudv ‘EAAnvikdv moAAL poxBhocag Toltoig évéonka, Td mielo 8¢ kal &k
v “EAMViIkGV BiBAlev Anydpevog - |

If anyone with the aid of this Syntaxis establishes ephemerides for

the complete year as did our teacher, and strives to know the powers

given by God to the stars, that is temperaments, qualities, and

interpretations of all that we have called to mind in the exposition

of the themation, he will be admired, both for the predictions of both

present and future, and also just like our teacher. You [John] know,

you know indeed what competence he had in these matters; for being

always instructed in advance and predicting the present and the future

as well sometimes the past, he [appeared] to everyone as someone

extraordinary and beyond human nature; so if someone who lacked the

great time needed for the calculation knew nothing of this

[discipline] but knew only the positions of the stars, his knowledge

wallowing in uncertainty would grow old and sluggish. For this reason

I settled on the aim of arranging the matter to be studied into four

books, each in three sections, which includes what is predicted about

the zodiacal signs themselves by the movements of the planets and the

stars without having done the work entirely by myself, but according

to the Persians, making use on the one hand of all that has been

translated into Greek, into poor Greek, by our Professor - even when

with much trouble I have inserted measured Greek - while having, on

the other hand, taken the greatest part from Greek works.

Since it is established that Manuel composed, in Trebizond, an Almanac for a
whole yeér, we have a very strong argument, if not a complete proof that the
present Almanac for 1336/7 is that work, so that Manuel 1is its author. This
passage also shows that Manuel, for all his expertise in Persian astronomy, was
not well enough educated to write Greek with some style.

Another side to the discussion arises from the fact another Manuel, Manuel
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Bryennius, was active in Constantinople somewhat earlier as the teacher of
Theodore Metochites (1270 - 1332)32. He was an enigmatic figure, an ‘original’,
who was taken in as a member of Metochites’ household as a teacher of
mathematical science. It appears that he was low-born, and very much
Metochites’ social inferior. This episode is described by Metochites himself in
two of his works, his Elements of Astronomical Science, and also in the first
of his'autobiographical poems. The Preface to the former has a long and diffuse
account of Manuel’s character, scientific activities, and the instruction which
he provided, but nowhere says however that he was a priest33. The relevant
passage in the poem is quite short but reports an important detail not provided
in the Preface, namely that Manuel had a Persian teacher>*. The relevant section
of the poem is as follows,

viv 8pée. Bpuéviog Bnv Tic THS' dp Emixinv 630
pfy 'n’ drlyov ypbvov adtdc Exev edpav dGotpovouing

Noe padnuatikiic dAAng coping VO T’ Exeiv ev.

0 3 émpexéat’ B3’ émvyel{iaov dAAOL mdvieg

fiv’ dp’ &yov avévnrov mAavaouéve mrdvov

& mAavdav drlouc edéAEykTaL MEAOVTL. 635
kdpt’ dBéATEpOV ) TOSE ¥’ avdig Env mAavdacOai

81’ dpa mdvieoiv avOpémoic Aabéerv Oleocbar.

arAd 168’ ovk Byev, ©c Sbkee mielotoig kdporye:-

GAA’ dp’ Env Bvopemoc Arabtc kal Te pdr’ Hder,

ov mépr ph 86ke’ Udpev’, dAAd Anpeiv abtoc, 640
xal T68’ dp, ©c @dto, mdp Tov Ndpobev apyac Aapdv,

pn 88 yap ételv’ dreg, %’ Oc kev épel, épéer pdy,

Nepol{doc && nod’ &vedd’ Uduovoc tkopévoro-

xal ©6 ¢’ Ap aradég, .oc dp’ éxel xpatéet copl’ avrn,

xal pdra T’ Vdpev dnavieq. 645

There was thus a certain man named Bryennius, not a little while ago,
who taught well in astronomy and the rest of mathematical science.
Some mocked him, and the rest smiled-at him, as did I, since he was
concerned to make vain errors and to lead others astray in matters
that were easy to test. That was in truth very silly and yet he was
deceived in supposing it would escape the notice of all men. But it
was not so, since it was apparent to most and to me too. But then the
man was truthful, and knew everything about which he seemed not to
have known, but spoke quite foolishly, and this, as he said, taking
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the principles from someone before himas, for he said it was not
possible otherwise (he will ask in vain), the Persian scholar having
come from afar to this country. For this is true, since there wisdom
itself prevails, as we all indeed know.

While the Poem appears to have been written at the end of his life, Metochites
states that he was aged 43 when he received Manuel’s instruction, that is in
1311-2. As for Manuel’s reported Persian contact, it must be stressed that
nothing in his own writing or in the signs of the influence which he had with
Metochites reveals this aspect. The latter’s astronomical writing shows no sign
of non-Ptolemaic material.

Planudes corresponded with Bryennius, and in his edition of this
correspondance, Treu argued from chronological considerations that Bryennius
. wrote his Harmonika ca 130036; Planudes wrote to him as ‘his old friend’. This
would suggest that he was born perhaps ca 1260, 10 years older than Metochites.
In 1336 he would be aged well over 70, certainly too old to be considered as
the author of the Almanac.

If the two Manuel’s were the same one would have expected Chrysococces to have
named him as Bryennios, and to have aluded to his reputation in Constantinople
where he was known to everyone. Metochites in the course of a long account
nowhere says that Manuel Bryennius was a priest. Moreover if he had become a
monk after his association with Metochites he would normally have changed his

name.

People have in the past discussed whether the two Manuel’s are the same. The
argument depends in large part on the chronology of these activities. Usener
and Beck assumed they were the same person, while Lampsides, and Constantinides
argued against it. Jonker seems to come down in favour of identity. Sevienko
(here followed by Constantinides) urged that Bryennius’ Persian source was
Chioniades, but there is no real support for this, and it would depend either
on the identity of the two Manuel’s, or on the supposition that Chioniades was
active in Constantinop]e37.

In conclusion, we take the view that the priest Manuel 1in Trebizond is the
author of the Almanac, and that he is not the same as Manuel Bryennius.

[AC TN A© TR )
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NOTES TO THE COMMENTARY

~N O O W N
. . .

. The symbol § attached to xAfipoc in the sign m certainly represents daipovog,

Bouché-Leclerq (1899), Fig.37.

. Grumel (1958), p.128.
. Grumel (1958), p.139.
. Grumel (1958), pp.212-3, 311, 320-2.

Mahler (1916), pp.569, 616.

These and the other graphs are collected at the end of the volume.

The quantities x’ and Fé are given in table XVIIa in the edition, Pingree
(1986), Part 2, p.15.

. Pingree (1985), Part 1, 104, Part 2, pp.35-40.
. The earlier work of Kennedy (1977) is now replaced by that of Tihon (1989)

and Mercier (1989).

. The Arabic text has been conéu]ted in three manuscripts, British Library MS

Or.6669, Vatican MS Ar.761. The third was a copy purchased on July 4 1985 by
B. Quaritch of London from Christie’s of London; through the couftesy of
both establishments I had an opportunity to examine it. The Greek version,
cavtlapn obvtaérg, is in Vatican MSS gr 1058, 211.

. The Greek text has been published by Pingree (1987). For notes on related

tables see Mercier (1988).

. Mercier (1987).
. The Adwar al-anwar was consulted in the Chester Beatty Library (Dublin) MS

3665, and in the University Library Leiden MS Or.110 (which lacks the tables
for Mercury and Venus). The Taj al-azyaj was consulted in the Chester Beatty .
Library (Dublin) MS 4129. )

. Pingree (1985), Part 1, 159.
. Mercier (1984). p. 52.
. Kennedy (1987) 358.

Geography, V.6.11. Note that Ptolemy includes Trebizond twice 1in the
Geography, where at V.6.5 he gives the longitude 70;50. The reference is to
Nobbe’s edition, Nobbe (1845).

Escorial MS 3-I-11, fol.55". There is also a list extracted from the Zij
al-Sanjari, which does not include Trebizond. '

. CCAG, Vol.7 (1908), pp.152-160.

. Lampsides (1958b, p.65.3)

. Grumel (1958), p.128.

. The attack on the castle is interpreted by Bryer- (1896a) as the response of

the populace to the immoral 1ife of the Emperor.

. Lampsides (1958b), p.50. The correction had earlier been made by Oikonomides

(1957), p.T7.



24.
25.

26.

21
28.
29.
'30.
31.
32.

33.

34.

35.

36.
37.
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Pingree (1988), pp.289-293.

This is a fourteenth century MS, Monacensis 287, fol.126; CCAG 17,

p.123.9-124.3.

For a general discussian of Kaid see Hartner (1968). In the Greek version of
the Z1j al-*A13’1, the planet is referred to as Kdit dotépog kaxomorod map’
*Ivdoig; Pingree (1985), Part 2, p.24. If there is connection with Kaid, the
symbol kx may represent kakomoiol. Note finally the term xkdkwois, used

elsewhere in classical astrology, but in quite another connection;
Bouché-Leclercq, p.254.

Bouché-Leclercq (1899), p.195.

Bouché-Leclercq (1899) pp.111 seq.

The Greek text is known from Usener (1914), p.356;

Chapter 48; edited from Vat gr.210 by Dachy (1968), p.64.

Dachy (1986), p.68; see also Tihon (1987), p.478.

Here I accept the date of birth as determined by Sevéenko (1975), p.25 n.36;
cf. Sevéenko (1962), pp. 135, 269.

This Preface was published by Sathas (1872), pp.ne-pra. The portion
concerning Manuel is in pp.%0 seq.

The poem was published in Treu (1895). That edition is unavailable to me
however, and I quote it from Dachy (1986), p.161, who discusses the problem
of the identity of the Manuels.

Perhaps a play on words with Persian Ndpo@ev/llepcisoc.

Treu (1889), p.185; Jonker (1970), p.20.

Usener (1914), vol.3, p.349; Lampsides (1938); Beck (1952), p.8 n.2; Jonker
(1970), p.32 n.84; Sevéenko (1975), p.28 n.72; Constantinides (1982), p.95.
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MONTH 1

10

11

12

13

14

20

21

22

23

24

25

26

- SHAB’ AN

CALENDAR

DAY A.H. A.D.

3 28 12
4 29 13
5 30 14
6 1 15
7 2 16
1 8¢ 35 17
2 4 18
3 5 19
4 6 20
5 T 21
6 8 22
7 8 23

PALM SUNDAY 1 10 24

2 11 25
3 12 26
4 13 27
5 14 28
6 15 29

PASCH. TERM 7 16 30

EASTER

APRIL

1 17 31
2 i8 1
3 19 2
4 20 3
5 21 4
6 22 5
7 23 6
1 24 7
2 25 8
3 26 9
4 27 10
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ALMANAC FOR TREBIZOND, A.D.1336-7, A.H.736-7

SUN

(Corrected Calendar)

83;17
107; 9

120;56

- 134;57

148;39
161;52
174,59
187,39
200;13
212,43
224;56
236,58
248,55
260; 40
272;38
285; 9
297,56
310;42
323;15
335,59
348,55

L

0,56

SATURN

218; 1
217,59
217,57
217;54
217;51

217;48

- 217;45

1 217;42

217,39
217,36
217,33
217;29
217;25
21721
217;17
217;13
217; 8
217; 5
217; 1

216,57

-+ 216;53

216,49
216;44
216;40
216,35
216;31

216:;26

216,22

216;17

216;12

JUPITER MARS

36; 4

36;17
'36;30
36,43
36,56
37; 9
37;22
37,35
37,48

38; 1

- 38;14

38;27
38;40
38,53
39; 6
39,19
39,32
39;45
39,58
40; 11
40;22
40,36

40;50

41;18
41,32
41,46
42; 0
42;14

42;28

21,43
22;27
23;10
23,54
24;33
25;20
25,51
26,30
27; 8
27,48
28,27
29; 7
29;47
30;27
30;:42
31;24
32; 6
32;48
33,30
34;:13
34,56
35,36

36;22

VENUS .

340;59
340;55
340;51
340;47
340;44
340;40
340;36
340;32
340;28
340;24
340;20
340;31

340;42

340;53

341; 4
341;15
341;26
341;37
34149
342; 3
342;12
342;43
343;14
343;45
344;16
34447
345;18
345;49
346;20

346,52

MERCURY NODE

333;41
335;10
336,37
338; 4
339;31

340;57

342;37 -

34417
345,57
347,37
349;18
351; 5
352,52
354,39
356,26
358;13

0; 2

1;51

DAY

12; 1
12; 4
12; 7
12;10
12;13
12;16
12;19
12;21
12;24
12;27
12;30
12;33
12;36
12;39
12;42
12;45
12;48
12;51
12;54
12;57
13; 0
13; 2

13, 5

13; 9
13;12
13;:14
13:17
13;19

1321



MONTH 2
CALENDAR SUN MOON SATURN  JUPITER MARS VENUS MERCURY NODE
DAY A.H. A.D.

1 5 28 j1 28,16 15;48 216; 7 42;41 37;32 347;25  25;57 @ 2; 5
2 6 29 12 29;13 29;56 216; 1 42,56 38;22 348;12 27;52 2; 2
3 RAMADHAN 7 1 13 30;10 43;50 - 2%5;56 43;12 39;12 348,59 29;47 1;59
4 : A 1 2 14 31, 8  58;14 215;51 43328 40; 2 34946 31;42 1,55
5 2 3 15 32; 5 72,50 21546 4344 40;52 350;33 33,37 1,52
6 3 4 16 33; 2 87;57 215;41 44; 0 41;42 35120 35;30 1;49
7 4 5 17 34; 0 102;48 215;36 44;16 42;32 352; 7 37;23 1;46
8 5 6 18 34,57 117;35 215;31 44,32 43;22 352;54 39;16 1;43
9 6 7 19 36;54 131,47 215;26 44;48 44;12 353;41 41; 9 1,39
10 7 8 20 37;52 144;26 215;21 44;54 45; 2 354;28 43; 2 1,36
11 1 gre 21 38;49 157;48 21516 45; 0 45,51 355;12 44,54 1;33
12 . 2 10 22 39;46 171,35 : 215;12 45;14 46;31 356; 2 46,45 1;30
13 3 11 23 40,43 184;22 215; 7 45;28 47;12 356,52 48,36 1;27
14 4 12 24 41;41 196;52 215; 3 45;42 47,53  357;42 50;27 1,23
15 5 13 25 42,38 209;14 214,58 45,56 48,34 358,32 52;18 1;20
16 6 14 26 43,35 221;24 21454 46;10 49;15 35922 54; 9 117
17 7 152 27 44;32 23323 21449 46;24 49;56 0;12 56; O 1,14
18 1 16 28 45;30 24525 214,45 46;38 50;37 1 2 57151 1;11
19 2 17 29 45,27 257;22 214;40 46,52 51,18 1;53 59;41 1; 8
20 . 3 18 30 46;24 269;15 214,36 47; 6 51,59 2;43 61;31 1; 5
21  MAY 4 19 1 47;21 280,57 21431 47,20 52;42 3;34 63;21 1; 2
22 5 20 2 48;19 292,38 214,25 47 ;34 53;25 4,30 65; 3 0;58
23 6 21 3 49;16  304;34 21420 47,48 54; 8 5,26 66;45 0;55
24 7 22 4 50;13 316; 8 214;15 48; 2 54,51 6;22 68;27 0;52
25 1 23 5 51;10 328,58 21410 48;16 55,34 7:;18 70; 8 0;49
26 2 24 6 52; 7 342; 3 214; 5 48;31 56,17 8;14 71,49 0;46
27 3 25 7 53; 4 355;17 214; 0 48,46 57, 0 9;10 73,24 042
28 4 26 8 54; 1 8;48 213,55 49; 1 57;43 10; 6 74,58 0;39
29 5 27 9 54,59 24;43 213,50 49;16 58,26 11; 0 76,39 0,33

30 6 28 10 55,56 36;52 213;45 49,30 59; 9 11;53 78; 6 0,33




103

CALENDAR SUN' MOON 'SATURN = JUPITER MARS VENUS MERCURY NODE DAY
DAY A.H. A.D. i

7 29 11 58,16 5§3;18 213;40 49;46  59;51  12;57 79;41  0;29 1433
L4 30 - 12 -59;13 /67,59 213,36 50; 1 60;33 13;52 81; 5 0;26 1434
"2 1 13 60;10 82;51 213;32 50;15 61;15 14;47 82;29 0;23 14;36
'3 2 14 -~ 61; 8 97;36 213;28 50;29  61;57 15:42 - 83,53 0;19 14,37
4 3 15  62; 5 112;26 = 213;24 50;43 62;3%  16;37  85;17 0;16 14,38
5 4 16  83; 2 - 127;12 ‘213;20 50;57 63;21 17;32 86;39 0;13 14;40
6 5 17 64, 0 141:;31 ' 213;16 ' 51;11 64; 3 18;27 = 87;46 0;10 1442
7 6 18 64,57 155;18 = 213;12 51;25 64;45 = 19;22 88;53 0; 7 14;43
1 By 19 65;54  168;45 213; 8 51;38 65;27 20;17 80; 0 0; 3 1445
2 8 20 66;52 181;49 - 213; 5 - 51,53 66; 9 21;13 91; 8 0; 0 14;46

3 8 21 67,49 194,34 213; 2 52; 7 66;49 22; 9 92;16 35957 14;48
4 10 22 68,46 207; 3 212;58 52;21 67;31 23,17 93; 2 35954 14,48
5 1" 23 69;43 219;16 = 212;55 52,35 88,13 2425 93;47  359;51 14,51
6 12 24 70;48 231;22 212;51 52;49 68,55 25,33 94;32 35947 14,51
7 13 25 71,38 242;36 21248 53; 3 69;37 26;41 95;17 35944 14;52
1 14 26 72;35 254;13 212,44 53;16 70;18 27,49 95;59 35941 14;53
2 15 27 73;32 266, 6 212;40 53;29 71; © 28,57 96;12 359;:38 14;54
3 i6 28 74,30 278;18 21236 53;42 71;41 30; 5 96;25 359,35 14,55
4 17 28 75,27 290; 4 212,32 53,55 72,22 31;13 96,38 359,32 14;56
5 i8 30 76;27 301;48 212;28 54; 8 73; 3 32;2% 96,50 35929 14;57
6 19 - 31 77;21 313;45  212;25 54;21 73;44 33,28 87, 3 359;26 14;58
7 20 1 78;19  326; 3 212;22 54;34 74,25 34;34 86,34 35922 14;&9
1 21 2 79;16  338;45 212,19 54,48 75; 6 35,40 96; 5 359;19 14,59
2 22 3 80;13 351;41 212;16 55; 1 75;47 36,46 95;36 359,16 i5; 0
3 23 4 81;10 4;59 212;13 55;15 76,27 37;52 85; 7 359;13 15; 1
4 24 5 82; 7 = 18;26  212; 9 55,28 77; 7 38,58 94;36 35910 15; 2
5 25 6 83; 4 32;38 212; 6 55;42 77,47 40; 4 93; 41 359; 6 15; 2
6 26 7 84; 1 47;18 212; 3 55,55 78;27 41;10 82;46 359; 3 15; 3
7 27 8 84,59 61;49 212; 0  56; 9 79; 7 42;16 91;51 359; 0 i15; 4

1 28 9 85,56 76,56 211,57 56;24 79,47 = 43,22 90,56 358,57 15; 4
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MONTH 2
CALENDAR SUN MOON SATURN  JUPITER MARS VENUS  MERCURY NODE
DAY A.H. A.D. .
1 5 28 11 28516 1548  216; 7  42;41  37;32 347;25  25;57 2; 5
2 6 29 12 29;13  29;56 216; 1  42;56  38;22 348;12  27:52 2; 2
3 RAMADHAN 7 1 13 30;10  43;50 = 21556  43;12  39;12  348;50 29;47 1;59
4 : T2 14 31,8 58;14  215;51  43;28  40; 2 349;46  31:42 1;55
5 2 3 15 32; 5 72,50 215;46  43;44  40;52 350;33  33:37 1;52
8 38 4 16 33; 2 87;57 215,41  44; 0  41;42 351;20  35:30 1;49
7 4 5 17 34, 0 102;48 215;36  44;16  42;32 352; 7  37;23 1;48
8 5 6 18 34;57 117,35 215;31  44;32  43;22 352;54  39:16 1;43
9 8 7 19 36;54 131;47 215,26  44;48  44;12 353;41  41; 9 1;39
10 78 20 37;52  144;26 215;21  44;54  45; 2 354;28  43; 2 1;36
11 19 21 38;49 157;48  215;16  45; 0  45;51 355;12 4454 1;33
12¢ 2 10 22 39,46 171;35 215;12  45;14  46;31 356; 2 46:45 1;30
13 3 1123 40,43 184;22 215; 7  45;28  47;12 356;52  48:36 o
14 4 12 24 41,41 196;52  215; 3 45;42  47;53  357;42  50:27 1;23
15 5 13 25 42;38  209;14 214;58  45;56  48;34 358;32  52:18 1;20
16 6 14 26 43;35 221;24 214;54  46;10  49;15 359;22  54: 9 1i97
17 7 15 27 44;32  233;23 214;49  46;24 4956 0;12  56; 0 1;14
18 1 16 28 45;30 245;25 214;45  46;38  50:37 1; 215 57381 Vi1
19 2 17 29 45;27 257;22 214;40  46;52  51;18 1,53 59;41 1; 8
204, 5y, 3 18 30  46;24 269;15 214;36 47; 6 51,59 2;43  61;31 ERAIRI
21 MAY 4 19 1 47;21  280;57 214;31  47;20  52;42 3;34  63;21 hzoaeg
22 5 20 2 48;19 292;38 214;25  47;34  53;25 4;30  65; 3 0;58 14;1%
23 6 21 3 49;16 304;34 214,20 47;48 54; 8 5,26  66;45 0:55 a4:1f
24 7 22 4 50;13 316; 8 214;15 48; 2  54;51 6;22  68;27 0:52  14;1
25 1 23 5 51,10 328;58 214;10  48;16  55:34 7,18 70; 9 0:49  14;21
26 2 24 6 52,7 342;3 214; 5  48;31  56;17 814  71;49 0:46  14;2
27 3 25 7 53; 4 355;17 214; 0 48,46 57; 0 8;10  73;24 042 14;28
28 4 26 8 54; 1 8;48 213;55  49; 1  57;43  10; 6  74;58 0;33  14;2

29 5 27 9 54,59 24,43 213,50 49;16 58;26 11; 0 76,39 0;33 14;2%

30 6 28 10 55,56 36;52 213;45 49;30 59; 9 11,53 78; 6 0;33 14;3%



MONTH 3

SHAWWAL

CALENDAR

DAY A.H. A.D.

7 29
1 30
~2 1
‘3 2
4 3
5 4
6 -5
7 6
1 7
2 8
3 9
4 10
5 1
6 12
7 13
1 14
2 15
3 16
4 17
5 18
6 19 ~-
7 20
1 21
2 22
3 23
4 24
5 25
6 26
7 27
1 28

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

28

30

31

SUN

58;16

--59;13

60;10
61; 8

62; 5

' 83; 2

64; 0
64,57

65;54

66;52 -

67,49
68,46

69,43

70,48

71,38
72,35
73;32
74,30
75;27
76;27
77;21
78;19
79;16
80,13
81;10
82; 7
83; 4
84; 1
84,59

85;56

53;18
67,59
82;51
97,36
112;26
127;12
141;31

155;18

' 168,45

181,49 -

194;34
207; 3
219;16
231,22
242,36
254,13
266, 6
278;18
290; 4
301;48
313;45
326; 3
338;45

351;41

103

' SATURN

213;40
213;36
213,32

213:28

21324
11213;20
1213;16

- 21312

213; 8
213; 5 -

213; 2

- 212;58

212,55
212;51
212;48
212;44
212;40
212,36
212,32
212,28
212;25
212,22
212;19
212;16
212;13
212; 9
212; 6
212; 3
212; 0

211,57

JUPITER MARS

49;46

50; 1

50;15

50;29

50;43
50,57
51;11
51;25
51;39
51,53
52; 7
52;21
52,35
52;49
53; 3
53;16
§3;29
53;42
53,55
54; 8
54;21
54,34
54;48
55; 1
55,15
55,28
55,42
55,55
56; 9

56,24

59;51

60;33
61;15

61,57

62;39

63;21
64; 3
64;45
65,27
66; 9
66;49
67;31
68;13
68;55
69;37
70;18
71; 0
71;:41
72;22
73; 3
73;44
74;25
75; 6
75;47
76,27
77; 7
77,47
78;27
79; 7

79:47

VENUS

12:57
13;52

14;47

15;42

16,37
17;32
18;27
19;22
20;17
21;13
22; 9
23;17
24,25
25,33
26;41
27;48
28;57
30; 5
31;13
32;21
33;28
34,34
35,40
36,46
37,52
38,58
40; 4
41;10
42;16

43,22

MERCURY NODE

79;41
81; 5
82;29

83;53

- 85;17

86,39
87;46

88,53

80; 0

91; 8
92;16
93; 2
93,47
94,32
95,17
95,59
86;12
96;25
86;38
96,50
87, 3
86,34
86; 5
95,36
85; 7
94;36
93;41
92;46
91;51

90,56

0:29
~0;28
0;23
0;19
0;16
0;13
0;10
0; 7
0; 3
0; 0

359,57

359,54

359;51
359;47
359;44
359; 41
359,38
359,35
359,32
359;29
359;26
359;22
359;19
359;16
359,13
359;10
359; 6
359; 3
359; 0

358;57

DAY

14;33"
1434
14,36
14,37
14,39
14,40
14;42
14;43
14;45
1446
14;48
14,49
14,51
14;51
14;52
14,53
14;54
14,55
14;56
14,57
14;58
14;59
14,59
15, 0
15; 1
15; 2
15; 2
15; 3
15; 4

15; 4



MONTH 4

2

10

11

12 -

13

14

15

16

17

18

18

20

21

22

23

24

25

26

27

28

29

30

DHU’L QA’DA

JULY

CALENDAR
DAY A.H. A.D.

10
11
12
13
14
15
18
17
18
19
20
21
22
23
24
25
26
27
28

29

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30

SUN

86;54
87,51
88;48
89;:45

90;43

91,40

92;32
93;34
94;31
85,28
96,25
97,23
98;20
99;17
100;14
101;11
102; 9
103; 6
104; 3
105; 0
105,57
106;54
107,51
108; 48
109;45
110;42
111,39
112;36
113;34

114,31

9144
105;51
120;32
135; 7
149,39
163,49
177,35
187,54
203;44

216;10

228;20

240;16
252; 4
263,54
275,26
287;44
299;44
310,58
323,26
335;28

347,34

84,50
99;47

114,43

104

SATURN

211,53
211,51
211,49
211;47
211,45
211;43
211,42
211;41
211;40
211,39
211,38
211,37
211,36
211,35
211,34
211,33
211;32
211;31
211,30
211,29
211;29
211,29
211,29
211,29
211;29
211;29
211;29
211,29
211;29

211;29

JUPITER MARS

56;37
56,50
57; 3
57;16
57;29
57;42
57,55
58; 8
58;21
58,34
58,47
59; 0
59;13
59;25
59,37
59,49
60; 1
60;13
60;25
60,37
60;49
61; O
61;12
61;24
61,36
61,48
61,59
62;10
62;21

62;32

80;27
81; 8
81,49
82;30
83; 11
83;52
84,33
85;14
85;54
86;34
87;14
87;54
88;34
89;14
89;54
90;34
91;14
91,53
92;32
93; 11
93,50
94,29
95; 8
95;47
96,46
97; 5
97,44
98;23
99; 2

99;41

VENUS

4427
45,32
46;37
47;42
48;47
49;53
50,59
52; 5
53:11
54;17
55,23
56,32
57,41
58,50
59,59
61; 8
62;17
63;26
64,35
65;44
66,53
68; 2
69;10
70;18
71;28
72;34
73;42
74;50
76; 2

77;10

MERCURY

90; 0
89; 1
88; 3
87; 4

86; 5

84;30
83;24
82;48
82;24
82; 5
82;11
82,17
82;23
82;29
82,36
83;14
83;52
84;30
85; 8
85;45
86,49
87,53
88;57
90; 1
91; 6
92;18
93;26
94,36

9646

NODE

358;54
358;51
358;48
358;44
358;41
358,38
358;35
358;32
358;28
358;25
358;22
358;19
358;16
358;12
358; 9
358; 6
358; 3
358; 0
357,57
357;54
357;51
357,47
357,44
357;41
357,38
357,35
357,31
357;28
357;25

357;21

DAY

14,59
14,58
14;58
14,57
14,56
14;55
1455
14,54
14;53
14;52
14;51
14,49
14,48
14,47
14;46

14;44

20

21

22

23

24

25

26

27

28

29

30



444

10
11

12

14
15

16

18
19
20
21

22

24
25
26
27
28
29

30

MONTH 5

DAY A.H. A.D.

4

DHU’L-HIJJA 5

AUGUST

6

7

1

CALENDAR

30

1

10

11

12

13

14

15

16

17

18

i8

20

21

22

23

24

25

26

27

28

29

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

SUN

115;29

116,27

117,;24
118,22
119;20
120;17
121;15
122;12
123;10
124; 7
125; 5
126; 6
127; 0
127,58
128,56
129,53
130;51
131;48
132;46
133,44
134 ;46
135,38
136,37
137,35

138,32

139;30 -

140;28
141,26
142;23

143;21

129;41

143,55
157,56
171,47
155;22
198;35
211;33
224,38
237,30
250; 0
261,56
272,33
284;18
296,17
307;49
319,55
332,48
345; 9
35739
10;20
23,11
36,30
50;11
6512
79;23
94;:13
109;10
124,54
138;51

152,52

105

SATURN

211,30
211,31
251:32
211,33
211,34
511;35
211;36
211,37
211,38
211,40
211;43
211,45
211,47
211,49
211,51
211,53
211,55
211,57
212; 0
212; 2
212; 5
212; 7
212;10
212;13
212;16
212;19
212;22
212;25
212,28

212;31

JUPITER

62;44
62;54
63; 5
63;15
63;25
63,36
63;47
63;57
64; 8
6418
64,29
6438
64;47
64,56
65; 5
65;14
65,23
65,32
65;41
65;50
66; 0
66; 8
66;16
66;24
66,32
66; 40
66;48

66,56

67;12

MARS

100;22

100:53

101;32

102;11
102;50
103;29
104; 8
10447
105;23
106; 3
106;49
107;29
108; 9
108;49
109;29
110;10
110;50
111,30
112;10
112;50
113;31
114; 8
11444
115;20
115,56
116,32
117; 8
117:44
118;20

118,56

VENUS

78;14
79,28

80;42

81;56

83;10
84;24
85,38
86;52
88; 6
89;20
90;25
91;32
92;39
93;46
94,53
96; O
87; 7
98;14
99;21
100;27
101;31
102;44
103;55
105; 8
106;20
107,32
108;44
109;56
111; 8

112;20

MERCURY

97,53
99;24
100; 56
102;28
104; 0
105;32
107;14

108;56

110:38

112;20
114; 0
115,44
117,28
119;12
120;55
122,39
124;29
126;18
128; 7
129;56
131,47
133,37
135,28
137;18
139; 9
140;59
142;44
14434
146;21

148; 8

NODE

357;18
357,15
357;12
357; 8
357; 5
357; 2
356,59
356,56
356;52
356;49
356;46
356,43
356,40
356,36
356,33
356,30
356,27
356;24
356;21
356;18
356;15
356; 11
356; 8
356; 5
356; 2
355,59
355,55
355;52
355,49

355:46

DAY

14;43
14;41
1440
14,38
14,37
14,35
14,33
1431
14,29
14;27
14,25
14,23
14;20
1418
14;16
14;14
14;12
14; 9
14; 7
14; 5
14; 2
14; 0
13,58
13,56
13;53
13;51
1348
13,46
13;44

13; 41



MONTH 6

2

10

11

12 -

i3

14

15

16

17

i8

19

20

21

22

23

24

25

26

27

28

29

30

MUHARRAM

SEPTEMBER

IND 5

CALENDAR

DAY A.H. A.D.

6 30
7 1
1 2
2 3
3 4
4 5
5 6
6 7
7 8
1 9
2 i0
3 11
4 12
5 13
6 14
7 15
1 16
2 17
3 18
4 19
5 20
6 21
7 22
1 23
2 24
3 25
4 26
5 27
6 28
7 29

10

11

12

13

14

15

16

17

i8

18

20

21

22

23

24

25

26

27

28

29

30

31

SUN

144;16
145;14
146;13
147;11
148; 9
149; 7
150; 5
151; 3
152; 1
152;59
153,58
154,56
155;54
156,53
157,51
158,50
159;48
160; 46
161,45
162,43
163;42
164,40
165;39
166,38
167;37
168,35
169;34

170,33

171;31

172,30

MOON

166;35
180;19
193,34
206;28
219;11
231,47
244;31
257;17
269;46
281;47

293;39

305;24

317,27
328,53
34122
354;18

7; 8
20; 3
33;25
47:30
61;22
75; 0
88;52
103; 5
117,54
132;41
148;12
161;58
175,31

188;56

SATURN

212;34
212,38
2%2;42
212;46
212;50
212,54
212,58
213; 2
213; 6
213;10
213;13
213;18
213;23
213;28
213,35
213,38
213,45
213;48
213,55
213,58
214; 5
214,10
214:15
214;20
214,25
214,30
214,35
214;40
214,45

214,50

JUPITER

67,21
67;28
67,35
67;42
67,49
67,55
68; 1
68; 7
68;13
68;19
68,25
68 ;31
68,36
68;41
68,46
68;51
68;56
69; 1
69; 6
69;11
69;16
69;19
69;22
69;25
69,28
69;31
69;34
69,37
69;40

69;43

MARS

119;32
120;18
120;49
121;28
122; 7
122;46
123,25
124; 4
124;43
125;21
125,59
126,39
127;18
127,57
128;26
129;15
129,54
130;33
131;20
131,51
132;29
133; 6
133;42
134,18
134;54
135,30
136, 6
13642
137;18

137,54

VENUS

113;34
114;48
116; 1
117;15
118;28
119;42
12055
122; 9
123;22
124,36
125;48
127; 0
128;12
129;24
130,36
131,48
133; 0
134;24
135;24
136;36
13749
139; 2
140;15
141,28
142;41
143;55
145; 8
146,22
147,35

148;48

MERCURY

14953
151;42
153,31
155,20
157; 9
158;56
160;41
162;26

164;11

165,56

167;42
169;20
170,58
172,36
17414
175,53
177;17
179; 1
180;35
182; 9
183;43
185;10
18636
188; 2
189;28
190;54
192; 5
193;16
194;27

195,38

NODE

355,43
355;40
355,37
355,33
355,30
355;27
355;24
355;21
355;17
355;14
355;11
355; 8
355; 5
355; 1
354,58
35455
354;52
354,49
354;46
354,43
354;40
354,36
354;33
354,30
354,27
354,24
354;20
354;17
354:14

354;11

12;42

12;40
12,37
12;35
12;32
12,29
12;27
12;24

12;21

23

24

25

26

27

28

29

30



39
37
34
31
20
28
24
21
19
16
13

10

57
54
" 51
48

45

10

11

2

17

18

19

20

21

22

23

26

27

28

29

30

MONTH 7

SAFAR

OCTOBER

SUN CYC 13

CALENDAR

DAY A.H. A.D.

1 30
2 1
3 2
4 '3
5 4
6 5
7 6
1 7
2 8
3 9
4 10
5 11
6 12
7 13
1 14
2 15
3 16
4 7
5 18
6 19
7 20
1 21
2 22
3 23
4 24
5 25
6 26
7 27
1 28
2 29

10

-1

12

13

14

15

16

17 -

18

18

20

21

22

23

24

25

26

2.

28

28

30

SUN

173,29
174,28
175,27
176,26
177;25
178,24
179;23
180;22

181;21

182;21

183;20
18419
185;19
186;18
187;18
188;17
189;17
180;16
181;16
182;15
193,15
184;14
185,14
186,14

197;14

188;13 .

199;13
200;13
201;13

202;13

1 202; 7

215; 3
227; 41
240; 6
252;26
264,52
277,35
290;16
301;13
313;20
325,33
337,59
350,37
1; 5
15;30
29;41
43; 3
56,43
72,45
8712
101;17
115; 1
128;51
143; 6
15720
171;13
184 ;41
197,39
210,25

223;47

107

SATURN

214,56
215; 2
215; 8
21514
215,20
215;27
215,33
215,39
215,45
215;51
215,58
216; 4
216;10
216;17
216;24
216,31
216,38
216,45
216,52
216,59
217; 6
217,13
217,20
217,26
217,32
217,38
217,44
217,50
217,56

218; 2

JUPITER

69;46 -

69;47
69;48
69;49
69;50
69;51
69;52
69,53
69;54
69,55
69;55
69;55
69;54
69,53
69,52
69;51
69,50
69;48
69;46
69;45
69;43
69;41
89,39
69,37
69,34
69;31
69;28
69;25
69;22

69;18

MARS

138;30
139; 9
139;48
140,27
141; 6
141;45
142;24
143; 3

143;42

144;21 .

144,57
145,36
146;15
146,54
147,33
148;20
148 ;51
149;30
150; 9
150;27
150;47
151;24
152; 1
152;38
153;15
153;52
154,29
155; 6
155;43

156,20

VENUS

150; 2
151,16
152,30
15344
154,58
156,12
157;26
158;40
159;54
161;20
162;24
163,38
164,52
166; 6
167;20
168;34
169;48
171; 2
172;16
173;30
174,40
175,55
177; 1
178,26
179;42
180,57
182;13
183;28
184;44

185,59

MERCURY

19651
197;48
198;45
199;42
200;39
201;36
202;13
202;26
203;30
204;38
204;48
204;58
205; 7
205;17
205;26
205;15
205; 4
20453
204;40
204;29
203;58
203;27
202;56
202;25
201;52
201;15
200;38
200; 1
199;24

199; 0

NODE

354; 8
354; 5

354; 2

. 353,58

353;55
353,52
353;49
353,46
353,42
353,39
353,36
353,33
353,30
353;26
353,23
353;20
353;17
353;14
353;11
353; 8
353; 5
353; 1
352,58
352,55
352,52
352;49
352,45
352;42
352,39

352,36

DAY

12;18
12;15
12;12
12;10
12, 7

12; 5

11,57
11,55
11,52
11,50
11;47
11;44
11;41
11,38
11,35
11,32
11;29
11;26
11;23
11,20
11;17
11;14
11511
11; 8
11; §
11; 2
10;59

10;56



MONTH 8

1

10

11

12 -

13

14

15

16

17

i8

19

20

21

22

23

24

25

26

27

28

28

30

RAB’'I I

NOVEMBER

DAY A.H. A.D.

-3

CALENDAR

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

10

i1

12

i3

14

15

i6

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

SUN

203;12
204;12
205;12
206;12
207;12
208;12
209;12
210;12
211;13
212;13
213;14
214;14
215;15
216;15
217;16
218;16
219;17
220;17
221;18

222;19

223189

224;20
225;20
226;21
227;22
228;22
229;23

230;23

231;24

232,24

108

MOON SATURN

235;41 218, 8
247;53 218;15
259;53 2{8;22
271,52 218;29
283;52 218;38
296;21 21843
309; 7 218;49
321;44 21856
334; 9 219; 5
346;35 219;11
359;19  219;22
12;12 ‘ 21929
24;15 219;36
38,13 219;43
53;12 219,50
67,14 219,58
81;44 220; 5
96,28 220;12
111;17 220;19
125;37 220,26
139;26 220;34
154,29 220; 41
168; 1 220;48
181,26 220;55
193;33 221; 2
207;21 221;10
219;59 221;17
231,54 22124
244, 8 221;31

256;56 221,38

JUPITER MARS

69;16
69;12
69; 8
69; 4
69; 0
68,55
68;50
68;45
68 ;40
68,35
68,30
68;26
68;22
68;18
68; 3
67,58
67;53
67,48
67;43
67,36
67,29
67,23
67;17
67;11
67; 5
6659
66;54
66;49
66;44

66,38

156,56
157;31
158; 6
158; 41
159;16
159; 51
160;26
161; 1
161,37
162;12
16248
163;24
164; O
164;36
165;12
165,48
166 ;24
167; O
167,36
168,14
168;51
169;26
170; 1
170,36
17111
171,46
172,20
172,54

173;18

174; 2

VENUS

187,15
188,30
189;45
191; O
192;15
193;30
19445
196; 0
187;16
198;32
199;48
201;20
20236
203;52
205; 8
206,23
207,38
208;53
210; 8
211;15
212;22
213,39
214,55
216;11
217;27
21843
219;59
221;15
222;31

22347

MERCURY

198;46
198;28

198;10

“197;52

197;34
197;18
197;24
197,30
197,36
197;42
197,50
198;13
198,36
198;59
199;22
199,43
200;49
201;54
202,59
204; 4
205; 9
206,18
207,28
208,38
209;48
210,58
212;20
213;42
215; 4

216;26

NODE

352,32
352;29
352,26
352;22
352;19
352;16
352;13
352;10
352; 6
352; 3
352, 0
351,57
351,54
351,50
351,47
35144
351;41
351;38
351;35
351,32
351;29
351,25
351;22
351;19
351,16
351;13
351; 9
351; 6
351; 3

351; 0

DAY

10,53
10,50
10;48
10; 45
10;42
10;39
10,37
10;34
10,31
10;48
10:25
10;22
10;20
10;17
10;15
10;12

10;10

(L B (A na

10
11
12
13
14
15
16
174
18 |
19
20
21
22
23
24
25
26
27,
28
29

30



MONTH 9

1 RAB'I 2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25 DECEMBER

26

27

28

29

30 JUMADA 1

DAY A.H. A.D.

5

CALENDAR

10
1
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28

29

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

SUN

233;58
23425

235,26

1 236;27

237;28
238;29
23930
240;31
241;32
242;33
243;34
244,35
24536
24637
247;38
248;39
24940
25042
251;43
25244
25345
254;47
255;48
256;49

257,50

258,52

259,53
260;54
261,55

262;57

269; 2
280;54
292;40
303;22
315;34
328;17
341;16
354; 8
T 7
20;21
33;55
47,43
62;20
76;43
90;19
106;28
121;25
136;17
150; 41
164;32
177;59
191;15
204;18
217; 3
229,35
241;16
253; 3
264,57
27651

289;12

109

SATURN

221,46
221;54
222; 1
222; 8
222;15
222;22
222;29
222;36
222,43
222;50
222,58
223; 5
223;13
223;20
223;28
223,35
223,43
223,50
223;57
224; 4
224;11
224;18
224,25
224;31
224,37
224,43
22449
224,55
225; 1

225; 7

JUPITER

66;31
66;22
66,13
66; 4
65,55
65;45
65,36
65327
85,18
65; 9
64;59
64,50
64;41
64,33
64,25
64;17
64; 9
64; 1
63,53
63;45
63,37
63;29
63;21
63;13
63; 5
62,58
62;51
62;44
62;38

62;32

MARS

174,35
175; 6
175,37
176; 8

17639

177;10

177;:41
178;12
178,42
179;12
179;42
180;19
180,56
181;34
182; 11
182;48
183,26
184; 3
184;40
185;17
185,55
186;27

187; 0

187,32

i88; 4
188,37
i89; 9
189;41
190;14

180;47

VENUS

225; 1
226;16
227;32

22848

230; 4

231,20
232,36
233,52
235; 8
236;24
23740
238,56
240;12
241,28

242;44

244; 0

245;16
246;32
247;48
249; 4
250;22
251,36
252;50
254; 4
255;18
256,32
257,46
259; 0
260;14

261,28

MERCURY

217;48
219;32
221;16
223; 0
22444
226;28
227,50

229;12

231;34

232;56
233;19
235; 0
236;42
238;24
240; 6
241;47
243;29
245;11
246,53
24835
250;15
252; 2
253;49
255,36
257;23
259; 9
260,56
262;43
264;30

266,16

NODE

350;57
350;54
350;51
350;47
350;44
350;41
350;38
350;35

350;31

350,28

350;25
350,22
350;19
350;15
350;12
350; 8
350; 6
350; 3
350; 0O
349,57
349;54
349,50
349;47

34944

349;41

349;38
349,34
349;31
349;28

349;25

DAY



MONTH 10

10

11

12

i3

14

15

16

17

i8

19

20

21

22

23

24

25

26 JANUARY

27 MOON CYC 5

28

29

30 JUMADA 2

CALENDAR

DAY A.H. A.D.

7 2
1 3
2 4
3 5
4 6

5 7
6 8
7 9
1 10
2 11
3 12
4 13
5 14
6 i5
7 16
1 17
2 18
3 19
4 20
5 21
6 22
7 23
1 24
2 25
3 26
4 27
5 28
6 29
7 30
1 1

10

11

12

13

14

i6

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

SUN

263;58
26459
266; 1
267; 2
268; 3
269; 4
270; 6
271; 7
272; 8
273;10
274;11
275;12
276;14
277;15
278;16
279;17
280;19
281;20
282;21
283;22
284;24
285;25
286;26
287;27
288;28
289;30
290;31
291,32
292,33

293;34

.~

300;59
312;47
324,29
336;40
349;15
2;15
15;20
28,20
42;11
56;24

70;48

85;47

100;23
114;38
129;21
144; 7
159; 11
173,30
187;27
200,58
213,59
226,37
238;54
250,55
262;51
274;47
285;49
297,37
310;29

322,19

110

SATURN

225;13
225:20
225,27
225;34
225;41
225;48
225,55
226; 2
226; 9
226;15
226;21
226;27
226,33
226;39
22645
22650
226,56
227; 1
227; 6
227;12
227;19
227 ;24
227;29
227,34
227,39
227;44
227;49
227;54
227;59

228; 4

JUPITER

62;23
62;16
62; 9
62; 2
61,56
61,50
6144
61,38
61;32
61,26
61,20
61;15
61,10
61; 5
61; 0
60,56
60;52
60;48
60;44
60,39
60,33
60,30
60,27
60;24
60;21
60;18
60;15
60;12
60; 9

60; 6

MARS

181;19
191,52
192;24
192,56
193;28
194; O
194,32
195; ;
195,36
196; 8
196,37
187; 8
197,38
198;10
198; 41
199;12
199;43
200;14
200;44
201;14
201;44
202;14
202;44
203;14
203;44
204;13
204,43
205;13
205,43

206;12

VENUS

262,40
263,56
265;12
266,28
267 ;44
269; 0
270;16
271,32
272,48
274; 4
275;20
276,36
277;52
279; 8
280;24
281;40
282;56
284;12
285;28
286;44
288; 1
289;17
290,33
291,49
293; 5
294;21
295,37
286;53
298; 9

299;25

MERCURY

268; 3
269;49
271,35
273;21
275; 8
276;55
278,36
280;17
281,58
283,39
285,22
287; 2
288;42
290;21
292; 1
293;41
295;13
296,45
298;17
299;49
301;21
302;44
304; 7
305,30
306;53
308,14
309;18
310;22
311,26

312,30

NODE

349;21
349;18

349;1%

.-349;11

349; 8
349; 5
349; 2
348,59
348,55
348,52
348;49
348,46
348;43
348,39
348;36
348,33
348,30
348,27
348,24
348;21
348;18
348;14
348;11
348; 8
348; 5
348; 2
34758
347,55
347,52

347,49

DAY

1

1

21

22

23

24

251
26
27/
28
29

30



MONTH 11

10

1"

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30

FEBRUARY

RAJAB

CALENDAR

DAY A.H. A.D.

2 2
3 3
4 4
5 5
6 6
7 7
1 8
2 9
3 10
4 1"
5 12
6 13
7 14
1 15
2 16
3 17
4 18
5 19
6 20
721
1 22
2 23
3 24
4 25
5 26
6 27
7 28
i 29
2 1
3 2

10

11

12

13

14"

15

16

17

18

18

20

21

22

23

24

25

26

27

28

29

30

31

SUN

294;34
295,35
29636
297,37
298,38

299;39

300:40°

301;41"

302;42
303;43
304;44

305;45

306,46

307,47
308;47

309;48

' 310:49

311,50

312;50

313,51
314,52
315,52
316,53
317,53

318,54

319,54

320;54
321,55
322,55

323,56

334; 4

345;23

357;40

10,20
23;21

36;40

50;18

64:23

7856
95;34

1089;30

124;11

13854

‘15313

167,37
181,58
195;43
209;14
222,42
235;45
248,20
260; 41
271,37
283;20
295; 6
306 ;59
318;24
330;23
343; 2

355; 9

11

SATURN

228; 9

228;13

228:;17

228;21
258;25
228;29
228,33
228;37
228;41

228;45

228,49

228,54
228;58
229; 3
229; 7

229;11

229:15

229,20
229;24
229;28
229;32
229;35
229,37
229,39
229;41
229;43
22945
22947
229;49

229,51

JUPITER

60; 4

60; 2
60; 0
59,58
59,56

'59;54
§9;53
589,53
59,53
59;53
59;53
59,53

5954
59;55
59,56
59,57
59,58
59;59
60; O
60; 1
60; 2

60; 3

60; 6

60; 9
60;12
60;15
60;18
60;21
60;24

60;27

MARS

20642
207;10
207,36
208; 6
208;34
209; 2

209;30

20958

210;26
210;54
211;21
211;46
212;12
212;38
213; 4
213;30
213;56
214;22
21448
215;14
215;40
216; 3
21626
216,49
217;13
217;37
218; 1
218;25
218;49

219;13

VENUS

300;41

301;56

303;12

30427

305;43

306;58

308:14
309;29
310;45
312; 0
313;17
314;32
315;47
317; 2
318;17
319;32
320;47
322; 3
323;18
32434
325;52

327; 7

 328;22

329;37
330;52
332; 7
333;22
334,37
33552

337; 7

~ MERCURY

313;32
314;17
315; 2
315;47
316,31
31?;15
31;;26
317,37
31747
317,;57
318; 7
318; 2
317,57
317;52
317;47
317;42
316,24
315; 6
313,48
312,30
31112
309;54
308;36
307;18
305; O
304 ; 41
304 ;22
303; 3
303;44

303,25

NODE

347;46

.347;43

347;40
347;36
347;33
347;30
347;27
347;24
347;20
347;17
347:14
347;11
347; 8
347; 4
347; 1
346,58
346,55
346;52
346;49
34646
34643
346,39
346,36
34633
346,30
346,27
346;23
34620
346;17

34614

DAY

10;11
10;13
10;16

10;19



MONTH 12

10

11

12 .

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

APOKREA

MARCH

TURINE

SHABAN

CALENDAR

DAY A.H. A.D.

4 3
5 4
6 5
7 6
17
2 s
3 9
4 10
5 11
6 12
7 13
1 14
2 15
3 16
4 17
5 18
6 19
7 20
1 21
2 22
3 23
4 24
5 25
6 26
7 27
1 28
2 29
3 30
4 1
5 2

10
11
12
i3
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

SUN

32457
325;57
326;57
327;58
328;58
329;58
330,59
331;59
332,59
333,59
334,59
335;59
336,59
337,59
338;59
339;589
340;58
341;58
342;58
343,58
344;58
345;58
346;57
347,57
348;56
349;56
350;55

351,55

35254

353,53

MOON

7:11
19;49
32;36
45,58
59,46
73;39
87,59

102;51
117;48
*32;39

147,49

162;10

175,55
189,56
203;45
216;47
229;54
242,52
255,36
268,26
280;55
292;49
30434
316;18
328;16
339;25
351,40

4,20

17; 0

29,43

SATURN

229,53
229,55
2é9;57
229;59
230; 1
230; 3
230; 4
230; 6
230; 8
230;10
230;11
230;12
230;13
230;14
230;15
230;15
230,16
230;16
230;17
230;17
230;17
230;17
23017
230;17
230;17
230;16
230;15
230;14
230;12

230;11

JUPITER

60;30
60;34
60,39
60;44
60;48
60;54
60,59
61; 4
61; 9
61;14
61;19
61,25
61;31
61,37
61,43
61,50
61,56
62; 2
62; 8
62;15
62;22
62;30
62,38
62;46
62,54
63; 2
63;10
63;18
63;26

63;34

MARS

219,37
220; 0
220;22
220;44
221; 6
221,28
221;50
222;12
222;34
222,56
223;15
223,32
223,50
224; 7
224,25
224;42
225; 0
225;17
225,35
225,51
226; 8
226,21
226;33
226,46
226,58
227;11

227,23

227;36

22748

228; 1

VENUS

338;22
339;36
340,51
342; 5
343;20
344,34
345,49
347; 3
348,18
349;33
350;48
352; 3
353,18
35433
355;47
357; 1
358;15
359,29

0,43

1;57

MERCURY

303;20
303; 2
302;56
302;50
302; 44
302;38
303;27
304;16
305; 5
305;54
306;42
307,46
308,50
309;54
310,58
312; 2
313;24
314,47
316;11
317,35
318,59
320,33
322; 6
323,39
325;12
326,46
328,28
330; 10
331,52

333,34

NODE

346;11
346; 8

346; 5

1'346; 1

345,58
345,55
345,52
345;49
345;45
345;42
345;39
345,36
345,33
345;29
345,26
345;23
345,20
345;17
345;14
345;11
345; 8
345; 4
345; 1
344,58
344,55
344,52
344;48
344,45
344;42

344,39

DAY

10;22
10;25
10;28
10,31
10;34
10,37
10;40
10;43
10;46
10; 49
10;52
10,55
10;58
i1; 0
11; 3
11; 6
11; 9
11;12
11,15
11;:18
1324
11;23
11,26
11,29
11,32
11;34
11;37
11;40
11;43

11,46




MONTH 13

CALENDAR

DAY A.H. A.D.

ORTHODOXIA

10

11

12

SUN

354,53
355;52
356;51
357,50
358,50

359,49

MOON

42,33
55;55
69;51
83;22
97,11

11122

113

SATURN

230;10
230; 9
230; 8
230; 7
230; 6

230; 4

JUPITER

63;40
63,48
63,56
64; 4
64;13

64;22

MARS

228;11
228;18
228;25
228;32
228,40

228;47

VENUS

15;28

16;41
17;54
19; 7
20;20

21;31

MERCURY NODE

335,14
337; 3
338;52
340;41
342;30

344,20

343;49
343,46
343;43
343,39
343,36

343;33

DAY

11;48
11,51
11,54
11,57
11,59

12; 0




g




ALMANAC FOR TREBIZOND, A.D.1336-7

Calculated from the Zij-i Ilkhani;

Meridian 12;0 West of Maraghah;

Equation of time not included;
Corrections to Moon, Jupiter and Saturn.

MONTH 1
SUN MOON
1 0; 4.1 340;31.6
2 1; 3.2 353;49.3
5 2; 2.3::17;22,2
4 3; 1.3::21513.4
5 4; .4 35;27.8
6 4;59.3 50; 6.9
7 5;58.3 64;59.6
8 6;57.2 79;40.9
9 7;56.0 93;50.4
10 8;54.9 107;38.2
11 9:563.71121; 310
12 10;52.4 135;28.0
i3 11;51.2 149; 9.6
14 12;49.9 162;25.8
15 13;48.5 175;20.4
16 14;47.1 188; .3
17 15;45.7 200;29.7
18 16;44.3 212;49.1
19 17;42.8 224;56.5
20 18;41.3 236;50.3
21 19;39.8 248;34.0
22 20;38.2 260;19.2
23 21;36.6::272;22.9
24 22;35.0 284;53.8
25 23;33.3 297;37.5
26 24;31.6 310;15.7
21 25;29.9 322;52.9
28 26;28.1 335;44.6
29 27;26.3 348;58.3
30 28;24.5 2;32.5.

SATURN
218;
218;

218;

217;57.
217:54.
211;51.
217;48.
217;44.
21T 41,
285,31,
21734,
217;30.
217;26.
217;23.
217;19.
217;15.
2475 11
viod T B
21T; 2.
216;58.
216;54.
216;50.
216;45.
216;41.
216;36.
216;32.
216527,
216;23.
216;18.

9.
6.
218; 3.
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17

JUPITER MARS

35;59.7
36;12.4
36;25.2
36;38.0
36;50.9
37; 3.8
37;16.8
37;29.9
37;43.0
37;56.2
38; 9.4
38;22.6
38;35.9
38;49.3
39; 2.7
39;16.1
39;29.6
39;43.2
39;56.7
40;10.4
40;24.0
40;37.7
40;51.4
41; 5.2
41;19.0
41;32.8
41;46.6
42; .5
42;14.4
42;28.3

16;15.2
16;59.8
17;44.2
18;28.6
19;13.0
19;57.4
20;41.7
21;25.9
22;10.1
22;54.3
23;38.4
24;22.5
25; 6.5
25;50.5
26;34.5
27;18.4
28; 2.2
28;46.0
29;29.8
305135
30;57.2
31;40.8
32;24.4
33; 8.0
33;51.5
34;34.9
35;18.3
36; 1.7
36;45.0
37;28.3

VENUS

339;47.0
339;32.5
339;20.3
339;10.4
339; 2.9
338;57.7
338;54.9
338;54.4
338;56.1
339; .1
339; 6.3
339;14.7
339;25.2
339;37.7
339;52.2
340; 8.7
340;27.0
340;47.2
341; 9.2
341;32.8
341;58.1
342;25.0
342;53.4
343;23.2
343;54.6
344;27.2
345; 1.2
345;36.5
346;13.0
346;50.6

MERCURY NODE

333;34.9
334;59.8
336;27.2
337;57.1
339;29.1
3417 3.2
342;39.2
344;16.9
345;56.3
347;37.2
349;19.4
3545 3.0
352;47.7
354;33.5
356;20.3
358; 8.0
359;56.6
1;46.0
3;36.1
5;26.8
7;18.1
9; 9.9
£1;5°2.2
12;55.0
14;48.1
16;41.5
18;35.1
20;29.0
22;23.1
24;17.4

3;40.7
3;37.5
3;34.3
3;31.1
3;28.0
3;24.8
3;21.6
3;18.4
3;15.3
35121
3; 8.9
I8 BT
35 2.8
2;59.4
2;56.2
2;53.0
2;49.8
2;46.7
2:43.5
2;40.3
2;37.1
2;34.0
2;30.8
2;27.6
2;24.4
2;21.2
2;18.1
2;14.9
2;11.7
2; 8.5



MONTH 2
SUN

1 29;22.7
2 30;20.8
3 31;18.9
4  32;17.0
5  33;15.0
6  34;13.0
7 35;11.0
8  36; 8.9
9  37; 6.8
10 38; 4.7
11 39; 2.6
12 40; .5
13 40;58.3
14 41;56.1
15 42:53.8
16 43;51.6
17 44;49.3
18 45;47.0
19 46;44.7
20  47;42.3
21 48:;40.0
22 49;37.6
23 50;35.2
24  51;32.7
25  52;30.3
26  53;27.8
27  54;25.3
28 55;22.8
29  56;20.3
30 57;17.7

MOON
16;22.8
30;27.3
44;47.3
59;25.9
74;22.8
89;27.8

104;19.7

118;38.9

132;23.5

145;51.1

159;11.3

172;15.3

184;56.5

197;19.6

209;32.4

221;39.6

233;41.6

245;36.4

257;22.0

269; .2

280;39.2

292;33.5

304;55.2

317;42.2

330;39.8

343;44.0

357; 5.8
10;52. 1
24;59.5
39;20.8

SATURN

216;13.6.

216; 8.8
216; 4.0
215:59.2
215;54.3
215;49.4
215:44.5
215;39.6
215:34.6
215:29.7
215;24.7
215:19.7
215;14.7
215; 9.7
215; 4.6
214:59.6
214;54.6
214;49.6
214:44.6
214:39.6
214;34.6
214;29.6
214;24.7
214;19.7
214;14.8
214; 9.9
214; 5.1
214; .2
213;55.4
213;50.7

118

JUPITER MARS

42;42.3
42;56.3
43;10.3
43:24.3
43;38.3
43;52.4
44; 6.5
44;20.6
44;34.7
44;48.8
45; 2.9
45;17.1
45;31.2
45;45.4
45;59.6
46;13.7
46;27.9
46;42.1
46;56.3
47;10.5
47;24.7
47;38.9
47;53.1
48; 7.2
48;21.4
48;35.6
48;49.8
49; 3.9
49;18.1
49;32.2

38;11.5
38;54.7
39;37.9
40;21.0
41; 4.0
41;47.0
42;30.0
43;12.9
43;55.8
44;38.6
45;21.4
46; 4.1
46;46.8
47;29.5
48;12.1
48:;54.7
49;37.2
50;19.6
5% 2.1
51;44.5
52;26.8
53; 9.1
53;51.3
54;33.5
55;15..7
55;57.8
56;39.9
SE;21.9
58; 3.9
58;45.9

VENUS
347;29.4
348; 9.3
348;50.2
349;32.1
350;15.0
350;58.8
351;43.5
3562;29.1
353;15.4
354; 2.6
354;50.6
355;39.3
356;28.7
357;18.8
358; 9.5
359; .9
359;52.9
0;45.5
1;38.7
2;32.4
3;26.6
4;21.4
5;16.6
6;12.4
7; 8.5
8; 5.2
9; 2.2
9;59.7
10;57.6
11¥;55.8

MERCURY NODE

26;11.7
28; 6.0
30; .4
31;54.7
33;49.0
35;43.1
37;37.1
39;30.9
41;24.4
43;17.6
45;10.5
47; 2.9
48;54.9
50;46.5
52;37.4
54;27.8
56;17.5
58; 6.4
59;54.6
61;41.8
63;28.1
65;13.4
66;57.6
68;40.5
70;22.1
127 2.3
73;41.0
75;18.0
76;53.3
78;26.6

2; 5.4
25 30
1;59.0
1;55.8
1;52.6

- 1:;49.5

1;46.3
1;43.1
1;39.9
1;36.8
1;33.6
1;30.4

“1;27.2

1;24.0
1;20.9
VI T
1;14.5
1;11.3
Ty 8.2
1; 5.0
1; 1.8
0;58.6
0;55.:5
0;52.3
0;49.1
0;45.9
0;42.7
0;39.6
0;36.4
0;33.2




MONTH 3
SUN
1 58;15.2
2 59;12.6
3 60;10.0
4 61; 7.4
5 62; 4.7
6  63; 2.1
T 63;59.4
8  64;56.8
9 65;54.1
10 66;51.4
11 67;48.6
12 68;45.9
13 69;43.2
14 70;40.4
15 71;37.7
16 72;34.9
17 73;32.1
18 74;29.3
19 75;26.5
20 76;23.7
21 77;20.9
22 78;18.1
23 79;15.3
24 80;12.4
25  81; 9.6
26 82; 6.7
21 83; 3.9
28 84; 1.0
29 84;58.2
30  85;55.3

MOON
53;51.4
68;30.8
83;20.1
98;17.9

113;15.4

127;57.1

142; 9.3

155;50.0

169; 6.3

182; 3.8

194;40.1

206;54.0

218:52.5

230;45.0

242;36.9

254;28.8

266;18.7

278; 4.4

289;46.4

301;30.6

313;28.1

325;49.4

338;36.8

351;44.9

St le 1
195 15,2
33;18.8
47;56.4
62;42.6
17;29.6

SATURN

213;46.0
213;41.3
213;36.6
213;32.0
213;27.5
213;23.0
213;18.5
213;14.1
213; 9.8
213; 5.5
213; 1.3
212;57.1
212;53.0
212;49.0
212;45.0
212;41.1
212;37.3
212;33,.5
212;29.9
212;26.3
212,;22.7
212;19.3
212;16.0
212;12.7
212; 9.5
212; 6.4
212; 3.4
2125 w5
211;567.7
211;54.9

119

JUPITER MARS

49;46.3
50; .4
50;14.5
50;28.6
50;42.7
50;56.7
51;10.7
51;24.7
51;38.7
53:52.7
52; 6.6
52;20.5
52;34.4
52;48.3
53; 2.1
53;15.9
53;29.6
53;43.4
53:57. 1
54;10.7
54;24.3
54;37.9
54;51.5
55; 5.0
55;18.4
55;31.8
55;45.2
55;58.5
56;11.8
56;25.0

59;27.8
60; 9.6
60;51.4
61;33.2
62;14.9
62;56.6
63;38.3
64;19.8
65; 1.4
65;42.9
66;24.4
67; 5.8
67;47.2
68;28.5
69; 9.8
69;51.1
70;32.3
715 13.5
71;54.6
12;35,71
73;16.7
13:57.T
74;38.7
75;19.6
76; .5
76;41.3
77;22.1
78; 2.9
78;43.6
79;24.3

VENUS
12;54.5
13;53.58
14;52.9
15;52.6
16;52.6
17;52.9
18;53.6
19;54.6
20;55.8
21;57.4
22;59.2
24; 1.3
25; 3.6
26; 6.2
27; 9.1
28;12.2
29;15.5
30;19.0
31;22.8
32;26.8
33;31.0
34;35.3
35;39.9
36;44.7
37;49.7
38;54.8
40; .2
41; 5.7
42;11.3
43;17.2

MERCURY NODE

19;57.8
81;26.8
82;53.4
84;17.4
85;38.5
86;56.6
88;11.4
89;22.7
90;30.2
91;33.5
92;32.5
93;26.7
94;15.8
94;59.4
95;37.2
96; 8.9
96;33.9
96;52. 1
97; 2.9
97; 6.2
975 .8
96;49.4
96;29.1
96; 1.0
95;25.3
94;42.5
93;53.3
92;58.5
91;59.1
90;56.5

0;30.0
0;26.9
0;23.7
0;20.5
0;17.3
0;14.1
0;11.0
0; 7.8
0; 4.6
0; 1.4
359:58.3
359;55. 1
359;51.9
359;48.7
359;45.6
359;42. 4
359;39.2
359:36.0
359;32.8
359;29.7
359;26.5
359;23.3
359;20. 1
359;17.0
359;13.8
359;10.6
359; 7.4
359; 4.2
359; 1.1
358;57.9



MONTH 4
SUN
1 86;52.5
2 87;49.6
3 88;46.8
4 89;43.9
5  90;41.0
6  91;38.2
7 92;35.3
8  93;32.4
9 94:290.6
10 95;26.7
1 96;23.9
12 97;21.0
13 98;18.2
14 99;15.3
15 100;12.5
16 101; 9.7
17 102; 6.9
18 103; 4.0
19 104; 1.2
20  104;58.4
21 105;55.6
22 106;52.8
23 107;50.1
24  108;47.3
25  109;44.6
26 110;41.8
27 111;39.1
28 112;36.4
29 113;33.7
30  114:31.0

MOON

92;15.6
107; 1.0
121;44.5

136:19.8

150;36.4
164;26.5
177;52.6
191; 2.0
203;52.4
216;16.9
228;16.0
239;59.9
251;40.3
263;24.7
275:14.2
287; 6.9
299; .7
310;55.4
322:55.7
335;10.4
347:46.7

0;43.9

13;58.6
27;36.2
41;45.6

56;26.4

71;25.2
86:24.9
101;15.2
115;53.9

SATURN

211;52.
211;49,
211;47.
211;44,
211;42,
211;40.
211;38.
211;36.
211;34.
211;32,
211;31,
211;29.
211;28.
211;26.
211;25.
211;24.
211;23.
2422
211;21.
211;21.
211;20.
211;19.
211;19.
211;19.
211;19.
211;19.
2115 19.
291 19%
211;19.
211;19.

3
7
3
§
7
5
4
5
6
9
2
7
g
9
6
5
5
6
7
0
4
9
6
3
1
0
1
2
5
9

120

JUPITER MARS

56;38.2
56;51.3
57; 4.4

' 57:17.4

57;30.3
57;43.2
57;566.1
58; 8.9
58;21.6
58;34.2
58;46.8
58;59.4
59;11.8
59;24.2
59;36.5
59;48.8
60; .9
60;13.0
60;25.1
60;37.0
60;48.9
61; .6
61;12.3
61;24.0
61;35.5
61;46.9
61;58.3
62; 9.6
62;20.7
62;31.8

80; 4.9
80;45.5
81;26.0
82; 6.6
82;47.0°
83;27.5
84; 7.9
84:48.2
85;28.5
86; 8.8
86;49.0
87;29.2
88; 9.4
88:;49.5
89:29.6
90; 9.6
90;49.6
91;29.5
92; 9.5
92;49.3
93;29.2
94; 9.0
94;48.7
95;28.5
96; 8.2
96;47.8
97;27.4
98; 7.0
98;46.5
99;26.0

VENUS
44;23.2
45;29.3
46;35.7
47;42.1
48;48.8
49;55.5
51; 2.4
52; 9.5
53;16.6
54;24.0
55;31.4
56;39.0
57:46.7
58;54.5
60; 2.4
61;10.5
62;18.7
63;27.0
64;35.4
65;43.9
66;52.5
68; 1.3
69;10. 1
70;19.0
71;28.1
72;37.2
73;46.4
74;55.8
76; 5.2
77;14.7

89;51.9
88;46.8
87;42.8
86;41.1
85;43.2
84;50.1
84; 3.0
83;22.6
82;49.5
82;24.0
82; 6.4
81;56.8
81;55.1
82; 1.1
82;14.5
82;35.1
83; 2.5
83;36.3
84;16.2
85; 1.8
85:52.7
86;48.5
87:49.0
88;53.7
90; 2.4
91;14.8
92;30.6
93;49.5
95;11.4
96:35.9

~ MERCURY NODE

358;54.7
358;51.5
358;48.4
358;45.2
358;42.0

358:38.8

358;35.7
358;32.5
358;29.3
358;26.1
358;22.9
358:19.8
358;16.6
358;13.4
358;10.2
358; 7.1
358; 3.9
358; .7
357;57.5
357;54.3
357;51.2
357;48.0
357;44.8
357;41.6
357;38.5
357;35.3
357;32.1
357;28.9
357;25.8
357;22.6
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MONTH 5
SUN
1 115;28.3
2 116;25.6
3 117;23.0
4 118;20.3
5 119;17.7
6 120;15.1
7 121;12.5
8 122; 9.9
9 123; 7.4
10 124; 4.8
1 125; 2.3
12 125;59.8
13 126;57.3
14 127;54.9
15 128;52.4
16 129;50.0
17 130;47.6
18 131;45.2
19 132;42.9
20 133;40.6
21 134;38.3
22 135;36.0
23 136;33.7
24 137;31.5
25 138:;29.2
26 139;27.1
27  140;24.9
28  141;22.8
29  142;20.6
30 143;18.6

MOON
130;22.3
144;40.7
158;45.5
172;30.1
185;50.5
198;562.3
211;47.8
224;36.9
237; 4.0
249; 2.6
260;43.2
2725;21.0
284; 5.9
2965 ©.8
308; 4.0
320;13.5
332;29.0
344;54.6
357%;37.8
10;44.0
24; 7.9
37;31.7
51;19.0
65;32.0
80;19.9
95;23.9
110;21.5
1255 .2
139;18.9
163;20.8

SATURN

2115203
211;20.9
211;21.6
211;22.4
211;23.3
211;24.3
211;25.4
211;26.7
211;28.0
211;29.4
211;31.0
211532.6
211;34.3
211;36.2
211;38.1
211;40.2
211;42.3
211;44.6
211;46.9
211;49.4
211;51.9
211;54.5
21155%. 3
21250 o
Z1Z7 3
212; 6.1
2125 9.2
212;12.4
212:18.7
212;19.1

121

JUPITER MARS

62;42.8
62;53.7
63; 4.5
63;15.1
63;25.7
63;36.2
63;46.6
63;56.9
64; 7.0
64;17.1
64;27.0
64;36.8
64;46.6
64;56.2
65; 5.6
6511550
65;24.2
65;33.3
65;42.3
65;51.2
65;59.9
66; 8.5
66;17.0
66;25.3
66;33.5
66;41.5
66;49.4
66;57.2
67; 4.9
67;12.3

100; 5.5
100;44.9
101;24.3
102; 3.6
102;43.0
103;22.2
104; 1.5
104;40.7
105;19.8
105;59.0
106;38.0
101 T
107;56.1
108;35.1
109;14.0
109;52.9
110;31.8
111;10.6
111;49.4
t12528.2
113; 6.9
113;45.6
114;24.3
11557 2.9
115;41.5
116;20.0
116;58.5
117 37.0
118;15.4
118;53.8

VENUS
78;24.3
79;34.1
80;43.8
81;53.7
83; 3.7
84;13.8
86;23.9
86;34.1
87;44.4
88;54.8
90; 5.3
91;15.9
92;26.5
93;37.2
94;48.0
95;58.8
97; 9.8
98;20.8
99;31.9

100;43.0
101;54.3

103; 5.6

104;16.9

105;28. 4

106;39.9

107;51.4

109; 3.1

110;14.8

111;26.6

112;38. 4

MERCURY
98; 2.9
99;32.2

101; 3.6

102;36.9

104;12.1

105;48.8

107;27.1

109; 6.7

110;47.6

112;29.7
114;12.8

115;56.8
117;41.7

119;27.4
121;13.8
123; .7
124;48.2
126;36.2
128;24.6

130;13.3
1495 2.2
133;51.4
135;40.7

137;30.1
139;19.5

141; 8.9
142;68.2
144;47.4
146;36. 4

148;25.2

NODE

357;19.4
357;16.2
357;13.0
357; 9.9
357; 6.7
357; 3.5
357; .3
356;57.2
356;54.0
356;50.8
356:47.6
356;44.4
356;41.3
356;38. 1
356;34.9
356:31.7
356;28.6
356;25.4
356;22.2
356:19.0
356;15.9
366;12.7
356; 9.5
356; 6.3
356; 3.1
355:60.0
355;56.8
355;53.6
355;50.4
355:47.3



MONTH 6
SUN
1 144;16.5
2 145;14.5
3 146;12.5
4 147;10.5
5 148; 8.5
6 149; 6.6
7 150; 4.7
8 151; 2.9
9  152; 1.0
10 152;59.2
11 153;57.5
12 154:55.7
13 155;54.0
14 156;52.4
15 157;50.7
16 158;49.1
17 159;47.5
18 160;46.0
19 161;44.4
20 162;43.0
21 163;41.5
22 164;40.1
23 165;38.7
24 166;37.4
25  167;36.0
26  168;34.8
27 169;33.5
28 170;32.3
29 171;31.1
30 172;30.0

MOON
167; 8.2
180;39.8
193;51.8
206;41.9
219;16.1
231:49.5
244;31.3
257; 6.7
269;16.7
281; 5.6
292;50.3
304;44.2
316;52. 1
329;:13.1
341;45. 1
354;27.9
7;25.2
20;43.6
34;27.7
48;30.0
62;29.7
76;18.9
90;21.5
104;55. 4
119;44.5
134;22.5
148;36.0
162;25. 1
175:55.3
189:10. 1

SATURN

212;22.6
212;26.2
212;29.8
212;33.6
212;37.4
212;41.3
212;45.4
212;49.5
212;53.6
212;57.9
213; 2.2
213; 6.6
213;11.1
213;15.7
213;20.4
213;25.1
213;29.9
213;34.8
213;39.7
213;44.8
213;49.9
213;55.0
214; 3
214; 5.6
214;10.9
214;16.4
214;21.9
214;27.4
214;33.0
214;38.7

JUPITER
67;19.7
67;26.9
67;33.9
67;40.8
67;47.5
67;54.1
68; .5
68; 6.8
68;12.9
68;18.8
68;24.6
68;30.2
68;35.7
68;41.0
68;46.1
68;51.0
68;55.8
69; .3
69; 4.8
69; 9.0
69;13.0
69;16.9
69;20.6
69;24.1
69;27.4
69;30.6
69;33.5
69;36.3
69;38.9
69;41.2

122

MARS
119;32.2
120;10.5
120;48.8
121;27.1
122; 5.3
122;43.5
123;21.7 "
123;59.8
124;37.9
125;15.9
125;53.9
126;31.9
127; 9.9
127;47.8
128;25.6
129; 3.5
129;41.3
130;19.0
130;56. 8
131;34.5
132;12.1
132;49.8
133;27.3
134; 4.9
134;42.4
135;19.9
135;57.3
136;34.7
137;12.1
137;49.5

VENUS
113;50.3
115; 2.3
116;14.3
117;26.4
118;38.6
119;50.8
121; 3.1
122;15.4
123;27.9
124;40.3
125;52.8
127; 5.4
128;18.1
129;30.8
130;43.5
131;56.3
133; 9.2
134;22.1
135;35.1
136;48.2
138; 1.3
139;14.4
140;27.6
141;40.9
142;54.2
144; 7.5
145;20.9
146;34.4
147;47.9
149; 1.5

MERCURY
150;13.7
152; 1.8
153;49.6
155;36.9
167;23.7
159; 9.9
160;55.5
162;40.5
164;24.7
166; 8.1
167;50.7
169;32.3
171;12.9
172;52.5
174;30.9
1765 8.1
177;44.0
179;18.4
180;51.5
182;22.9
183;52.6
185;20.6
186;46.7
188;10.7
189;32.6
190;52.3
192; 9.5
193;24.1
194;36.0
195;45.1

NODE
355;44. 1
355;40.9

355;37.7
355;34.5

355;31.4
355;28.2
355;25.0
355;21.8
355;18.7
355;15.5
355;12.3
355; 9.1
355; 5.9
355; 2.8
354;59.6
354;56.4
354;53.2
354;50.1
354;46.9
354;43.7
354;40.5
354;37.4
354;34.2
354;31.0
354;27.8
354;24.6
354;21.5
354;18.3
354;15.1
354;11.9




MONTH 7
SUN
1 173;28.9
2 174;27.8
3  175;26.7
4 176;25.7
5 177;24.8
6 178;23.8
7 179;22.9
8 180;22.1
9 181521.2
10 182;20.5
1 183;19.7
12 184;19.0
13  185;18.3
14 186;17.7
15 187;17.0
16  188;16.5
17 189;15.9
18  190;15.4
19 191;14.9
20 192;14.5
21 193;14.1
22 194;13.8
23 195;13.4
24 196;13.1
25 197:;12.9
26  198;12.7
27 199;12.5
28 200;12.3
29 201;12.2
30 202;12.1

MOON

202;10.
214;52,
227;16.
239;25.
251;35.

264 ;

276;38.
289; 5.
301;12.
313;13.
325;23.
3371:52.
350;37.
3=37.
16;52.
30;23.
44;17.
58;38.
73;17.
87;50.
101;57.
115;49.
129;54.
144;10.
158;14.
171;53.
185; 8.
198; 5.
210;50.
223;22.

SATURN

214;44.5
214;50.3
214;56. 1
215; 2.1
215; 8.0
215;14.1
215;20.2
215;26.3
215;32.5
216;38.7
215;45.0
215;51.3
215;57.7
216; 4.1
216;10.6
216;17.1
216;23.7
216;30.3
216;36.9
216;43.6
216;50.3
216;57.1
217; 3.9
217;10.7
217;17.6
217;24.4
217;31.4
217;38.3
217;45.3
217;52.3

123

JUPITER MARS

69:43. 4
69;45.4
69;47.2
69;48.9
69:50.3
69;51.5
69;52.5
69;53.4
69;54.0
69:54.4
69:54.7
69;54.7
69;54.6
69:54.2
69;53.7
69;52.9
69;52.0
69:50.8
69:49.5
69:47.9
69;46.2
69;44.3
69;42.2
69:39.8
69;37.3
69;34.6
69:31.8
69:28.7
69;25.4
69;22.0

138:26.8
139; 4.0
139;41.3
140;18.4
140;55.6
141;32.7
142; 9.8
142;46.9
143;23.9
144; .8
144;37.8
145:14.7
145;51.5
146;28. 4
147; 5.2
147:41.9
148:18.6
148;55.3
149;31.9
150; 8.5
150;45. 1
151:21.6
151;58.1
152;34.5
153;10.9
153;47.3
154;23.6
154:59.9
155;36. 1
156:12.3

VENUS

150;15.1
151;28.7
152;42.4
153;56.2
155;10.0
156;23.9
157;37.8
158;51.7
160; 5.7
161;19.7
162;33.8
163;48.0
165; 2.1
166;16.3
167;30.6
168;44.9
169;59.3
171;13.7
172;28. 1
173;42.6
174;57.1
176;11.6
177;26.2
178;40.9
179;55.5
181;10.2
182;25.0
183;39.8
184;54.6
186; 9.4

MERCURY NODE

196;51.1
197;53.8
198;53.2
199;48.9
200;40.9
201;28.9
202:12.7
202;52.1
203;27.0
203;57.1
204;22.4
204;42.6
204;57.6
205; 7.4
205;12.0
205;11.4
205; 5.7
204;55.0
204;39.5
204;19.7
203;55.9
203;28.6
202;58.5
202;26.1
201;52.1
201;17.3
200;42.6
200; 8.5
199;36.0
199; 5.6

354; 8.8
354; 5.6
354; 2.4
353;59,2
353;56.0
353;52.9
353;49.7
353;46.5
353;43.3
353;40.2
353;37.0
353;33.8
353;30.6
353;27.5
353;24.3
353;21.1
353;17.9
353;14.7
353;11.6
353; 8.4
353; 5.2
353; 2.0
352;58.9
352;55,7
352;52.5
352:49.3
352;46. 1
352;43.0
352;39.8
352;36.6



MONTH 8
SUN

1 203;12.1
2 204;12.1
3 205;12.1
4 206;12.1
5 207;12.2
6 208;12.4
7 209;12.5
8 210;12.7
9 211;12.9
10 212;13.2
11 213;13.5
12 214;13.8
13 215;14.1
14 216:14.5
15 217;14.9
16 218;15.3
17 219;15.8
18 220;16.3
19 221;16.8
20 222;17.4
21 223;18.0
22 224:18.6
23 225;19.2
24  226:19.9
25  227;20.6
26  228;21.3
27 229;22.1
28  230;22.8
29  231;23.6
30 232:24.4

MOON
235:41.5
247:44.9
259;35.8
271;25.7
283;32.0
296; 3.4
308;43.5
321:12.9
333;36.6
346;11.3
359; 6.2
12;21.4
1 25:53.3
39;40.1
53;43.7
68; 7.9
82;54.5
97;55.5
112;49.7
127;13.4
141; 3.3
154;41.0
168;18.6
181;43.8
194;45.7
207;26.4
219:53.3
232:11.6
244;22.6
256;24.5

124

SATURN -JUPITER MARS

217;59.3
218; 6.4
218;13.5
218;20.6
218;27.7
218;34.9
218;42.0
218;49.2
218;56.4
219; 3.7
219;10.9
219;18.2
219;25.4
219;32.7
219;40.0
219;47.3
219;54.6
220; 1.9
220; 9.3
220;16.6
220;23.9
220;31.3
220;38.6
220;45.9
220;53.3
221; .6
221; 8.0
221;15.3
221;22.6
221;29.9

69;18.4
69;14.5
69;10.6
69; 6.4
69; 2.1
68;57.6
68;52.9
68;48.1
68;43.1
68;3?.9
68;32.6
68;27.1
68;21.5
68;15.7
68; 9.8
68; 3.8
67;57.6
67:51.3
67;44.8
67;38.3
67;31.6
67;24.8
67;17.9
67;10.9
67; 3.9
66;56.7
66;49.4
66;42.0
66;34.6
66;27.1

156;48.5
157;24.6
158; .7
158;36.7
159;12.7
159;48.7
160;24.6
161; .5
161;36.3
162;12.1
162;47.8
163;23.5
163;59. 1
164;34.7
165:10.3
165;45.8
166;21.3
166:56.7
167:32.0
168; 7.4
168;42.6
169;17.8
169:53.0
170;28. 1
171; 3.2
171;38.2
172;13.2
172;48. 1
173;23.0
173;57.8

VENUS
187;24.3
188;39. 3
189;54.2
191; 9.2
192;24.3
193;39.3
194;54.4
196; 9.5
197;24.7
198;39.9
199;55. 1
201;10.4
202;25.6
203;40.9
204;56.3
206:11.6
207;27.0
208;42.5
209;57.9
211;13.4
212;28.9
213;44.4
214;59.9
216;15.5
217;31.1
218;46.7
220; 2.3
221;18.0
222:33.6
223:49.3

MERCURY

198;38. 1
198;14.0
197;53.8
197;37.9
197;26.6
197;20.3
197;18.9
197;22.7
197;31.6
197;45.7
198; 4.8
198;28.8
198:57.6
199;31. 1
200; 9.0
200;51.2
201;37.4
202;27.6
203;21.4
204;18.8
205;19.4
206;23.3
207;30.0
208;39.6
209;51.8
211; 6.5
212;23.5
213;42.7
215; 4.0
216;27.3

NODE
352;33.4
352:30.3
352;27.1
352;23.9
352;20.7
352;17.6
352;14.4
352;11.2
352; 8.0
352; 4.8
352; 1.7
351:58.5
351;55.3
351;52.1
351;49.0
351;45.8
351;42.6
351;39. 4
351;36.2
351;33.1
351;29.9
351;26.7
351;23.5
351;20.4
351;17.2
351;14.0
351;10.8
351; 7.7
351; 4.5
351; 1.3




MONTH 9
SUN
1 233;25.3
2 234;26.1
3 235;27.0
4 236;27.9
5 237;28.9
6 238;29.8
7 239;30.8
8 240;31.8
9 241;32.8
10 242;33.8
11 243;34.9
12 244;35.9
13 245;37.0
14  246;38.1
15 247;39.2
16 248;40.4
17 249;41.5
18 250;42.7
19  251;43.8
20 252;45.0
21 253;46.2
22  254;47.4
23  255;48.6
24  256;49.8
25 257;51.1
26  258;52.3
27 259;53.6
28  260;54.8
29  261;56.1
30 262;57.4

MOON
268;15.2
279;56.1
291;35.3
303;28.0
315;47.8
328;31.6
341;21.3
354;11.5
7;14.8
20;40.9
34;29.0
48;33.4
62;50.3
77;19.3
92; 2.4
106;59.6
122; 3.4
136;56.8
151;21.4
165;11.2
178;35.0
191;43.9
204;35.7
217; 5.4
229;17.0
241;19.2
253;17.8
265;14.2
277; :6:5
288;52.5

SATURN

221;37.3

221;44.6
221551.9
221;59.2
222; 6.4
222;13.7
222;21.0
222;28.2
222;35.4
222;42.6
222;49.8
222;57.0
223; 4.1
223;11.2
223;18:3
223;25.4
223;32.5
223;39.5
223;46.5
223;53.5
224; .4
224; 7.3
224;14.2
224;21.1
224;27.9
224;34.7
224;41.4
224;48.1
224;54.8
225; 1.4

125

JUPITER MARS

66;19.5
66;11.9
66; 4.2
65;56.5
65;48.7
65;40.9
65;33.1
653252
65;17.3
65; 9.4
65; 1.5
64;53.6
64;45.7
64;37.8
64;29.9
64;22.1
64;14.2
64; 6.5
63;58.7
63;51:0
63;43.3
63;35.7
63;28.2
63;20.7
63:13:3
63; 6.0
62;58.8
62;51.6
62;44.6
62;37.6

174;32.6
175; 7.3
175;41.9
176;16.5
176;51.0
177;25.5
177;59.9
178;34.3
179; 8.6
179;42.8
180;17.0
180;51.1
181;25.1
181;59.1
182;33.1
183; 659
183;40.7
184;14.4
184;48.1
185;21.6
185;565.2
186;28.6
187; 1.9
187;35.2
188; 8.4
188;41.6
189;14.6
189;47.6
190;20.5
190;53.3

VENUS

225; 5.0
226;20.7
227;36.5
228;52.2
230; 8.0
231;23.8
232;39.6
233;55.4
235;11.3
236;27.1
237;43.0
238;58.8
240;14.7
241;30.6
242;46.5
244; 2.4
245;18.3
246;34.3
247;50.2
249; 6.1
250;22.1
251;38.0
252;54.0
254;10.0
255;25.9
256;41.9
257;57.8
259;13.8
260;29.8
261;45.8

MERCURY

217;52.4
219;19.2
220;47.7
222;17.6
223;49.0
225;21.7
226;55.7
228;30.9
230; 7.2
231;44.5
233;22.8
235; 1.9
236;42.0
238;22.7
240; 4.2
241;46.4
243;29.2
245;12.5
246;56.3
248;40.5
250;25.2
252;10.2
253;55.5
255;41.1
257;26.8
259;12.8
260;58.8
262;44.9
264;30.9
266;16.9

NODE

350;58.1
350;54.9
350;51.8
350;48.6
350;45.4
350;42.2
350;39.1
350;35.9
350;32.7
350;29.5
350;26.3
350;23.2
350;20.0
350;16.8
350;13.6
350;10.5
350; 7.3
350; 4.1
350 '»9
349;57.8
349;54.6
349;51.4
349;48.2
349;45.0
349;41.9
349;38.7
349;35.5
349;32.3
349;29.2
349;26.0



MONTH 10
SUN
1 263;58.
2 264;59.
3 266; 1
4 267; 2
5 268; 3
6 269; 5.
7 270; 6
8 2711; 7
9 272; 8
10 273;10.
1" 2rdgnk
12 275;12.
13 276;14.
14 277;15.
15 278;16.
16 279;17.
17 280;19.
18 281;20.
19 282;21,
20  283;22.
21 284;24.
22 285;25.
23 286;26.
24 287;27.
25  288;28.
26 289;29.
27 290;31.
28 291;32.
29 292;33.
30 293;34.

MOON

300;32.3
312;11.5
324; 1.9
336;16.1

- 348;58.0

1;59.6
15;13.6
1 28;46.1
42;44.4
57; 5.1
71;39.0
86;18.9
1015°247
115;50.8
130;42.5
145;31.6
160; 6.0
174;13.8
187;53.2
201;10.3
214; 6.9
226;39.9
238;48.5
250;40.0
262;25.3
274;11.5

286; .8

297;51.3
309;40.6
321;28.3

SATURN

225; 8.0
225;14.6
225;21.1
225;27.5
225:33.9
225;40.3
225;46.6
225;52.9
225;59. 1
226; 5.3
226;11.4
226;17.5
226;23.5
226;29.5
226;35.4
226;41.2
226;47.0
226;52.8
226:58.4
227; 4.1
227; 9.6
227;15.1
227;20.5
227;25.9
227;31.2
227;36.4
227;41.5
227;46.6
227;51.6
227;56.5

JUPITER
62;30.8
62;24.0
62;17.4
62;10.9
62; 4.5

161;58.3
61;562.1
61;46.1
61;40.3
61;34.6
61;29.0
61;23.6
61;18.3
61;13.2
‘61; 8.3
615 =355
60;58.9
60;54.5
60;50.2
60;46.1
60;42.2
60;38.4
60;34.9
60;31.5
60;28.3
60;25.3
60;22.5
60;19.8
60;17.4
60;15.1

126

MARS

191;26.
191;58.
192;31.
193; 3.
193; 36.
194; 8.
194;40.
195;12.
195;44.
196;16.
196;48.
197;20.
197;51.
198;23.
198;54.
199;25.
199;56.
200;28.
200;58.
201;29.

202;

202;30.
203z 13
203;3%.
204; 1.
204;31.
205; 1.
205+31:
206; 1.
206;30.

D = O 0 ©W 00 N A © b N O O © 00 = O = H O NN Db = NN ~NO

VENUS

263; 1.7
264;17.7
265;33.7
266;49.6

'268; 5.6

269;21.5
270;37.5
271;53.4
273; 9.4
274;25.3
275;41.2
276;57.1
278;13.0
279;28.9
280;44.8
282; .7
283;16.6
284;32.4
285;48.3
287; 4.1
288;19.9
289;35.7
290;51.5
292; 7.3
293;23.1
294;38.8
295;54.5
297;10.2
298;25.9
299;41.6

~ MERCURY

268; 2.9
269;48.6
271;34.2
273;19.5
275; 4.4
276;49.0
278;33.0
280;16.6
281;59.6
283;41.8
285;23.3
287; 4.0
288;43.8
290;22.4
292; .0
293;36.3
295;11.3
296;44.7
298;16.5
299;46.6
301;14.7
302;40.7
304; 4.4
305;25.7
306;44.3
307;59.9
309;12.4
310;21.5
311;26.9
312;28.3

NODE

349;22.8
349;19.6
349;16.4
349;13.3
349;10.1
349; 6.9
349; 3.7
349; .6
348;57.4
348;54.2
348;51.0
348;47.8
348;44.7
348;41.5
348;38.3
348;35.1
348;32.0
348;28.8
348;25.6
348;22.4
348;19.3
348;16. 1
348;12.9
348; 9.7
348; 6.5
348; 3.4
348; .2
347;57.0
347;53.8
347;50.7

29
30



MONTH 11
SUN
1 294;35.6
2 295;36.6
3 296;37.7
4 297;38.7
5 298;39.8
6 299;40.8
7 300;41.7
8 301;42.7
9 302;43.7
10 303;44.6
11 304;45.5
12 305;46.4
13 306;47.2
14  307;48.0
15 308;48.9
16 309;49.6
17 310;50.4
18 311;51.1
19  312;51.8
20 313;52.5
21 314;563.2
22  315;53.8
23 316;54.4
24 317;55.0
25 318;55.5
26 319;56.1
27  320;56.5
28  321;57.0
29  322;57.4
30 323;57.8

MOON

333;18.
345;19.
357;42.
10;28.
23435,
37; 4.

51;

65;26.
80;13.
95; 9.

110;

124;46.
139;25.
15855,
168;20.
182;25.
196; 5.
209;22.
222;27.
23552 1.
247;51.
259;53.
271;36.
283;13.
294;55.
306;45.
318;42.
330;42.
342;46.
354;57.

SATURN

228; 1.4
228; 6.2
228;10.9
228;15.6

228;20.1

228;24.6
228;29.0
228;33.3
228;37.6
228;41.7
228;45.8
228;49.8
228;53.7
228;57.5
229; 1.3
229; 4.9
229; 8.5
229;12.0
229;15.3
229;18.6
229;21.8
229;24.9
2292 T. 9
229;30.8
229;33.7
229;36.4
229;39.0
229;41.5
229;44.0
229;46.3

JUPITER
60;13.0
60;11.2
60; 9.5
60; 8.0
60; 6.7
60; 5.6
60; 4.7
60; 4.0
60; 3.5
60; 3.2
60; 3.1
60; 3.2
60; 3.5
60; 3.9
60; 4.6
60; 5.5
60; 6.5
60; 7.8
60; 9.2
60;10.8
60;12.7
60;14.7
60;16.9
60;19.3
60;21.9
60;24.6
60;27.6
60;30.7
60;34.1
60;37.6

127

MARS

206;59.9
207;29. 1
207;58.1
208;26.9
208;55.6
209;24.1
209;52.5
210;20.7
210;48.6
211;16.5
211;44.1
212;11.5
212;38.7
213; 5.8
213532, 6
213;59.2
214;25.6
214;51.8
215;17.8
215;43.5
2165 2.0
216;34.3
216;59.3
217;24.1
217;48.6
218;12.8
218;36.8
219; .4
219;23.8
219;47.0

VENUS

300;57.2
302;12.9
303;28.5
304;44.1
305;59.6
307;15.2
308;30.7
309;46.2
<R
312;17.1
313;32.6
314;48.0
316; 3.4
317;18.7
318;34.0
319;49.3
321; 4.6
322;19.8
323;35.0
324;50.2
326; 5.4
3275 205
328;35.6
329;50.7
a3 5T
332;20.7
333;35.7
334;50.6
336; 5.5
337;20.4

MERCURY

313;25.4
314;17.9
315;.5.3
315;47.4
316;23.8
316;54.1
317;17.8
317;34.8
317;44.5
317;46.8
317;41.4
317;28.1
317; 6.9
316;38.0
316; 1.5
315;18.0
314;28.0
313;32.5
312;32.6
311;29.3
310;24.1
309;18.5
308;13.9
307;11.8
306;13.4
305;20.0
304;32.6
303;51.9
303;18.6
302;53.0

NODE

347;47.5
347;44.3
347;41.1
347;37.9
347;34.8
347;31.6
347;28.4
347;25.2
347;22.1
347;18.9
347;15.7
347;12.5
347; 9.4
347; 6.2
347; 3.0

346;59.8

346;56.6
346;53.5
346;50. 3
346;47. 1
346;43.9
346;40.8
346;37.6
346;34.4
346:31.2
346;28.0
346;24.9
346;21.7
346;18.5
346;15.3



MONTH 12
SUN

1 324;58.2
2 325;58.5
3 326;58.8
4 327;59.1
5 328;59.3
6 329;59.5
7 330;59.7
8 331;59.9
9  332;60.0
10  334; .0
11 335; .1
12 336; .1
13 337; .1
14  338; .0
15  338;59.9
16 339;59.8
17 340;59.6
18 341;59.4
19 342;59.2
20  343;58.9
21  344;58.6
22 345;58.3
23 346;57.9
24  347;57.5
25  348;57.1
26  349;56.6
27  350;56. 1
28  351;55.5
29  352;54.9
30 353;54.3

MOON
T2 1.6
20; 7.7
33;13.9
46;32.4
603 7. 2.
74;13.4
88;54.6
103;56.9
118;59.5
133;48.8
148;21.6
162;39.6
176;44.7
190;35.4
204; 7.0
217;15.6
2305 5.1
242;49.1
255;36.1
268;12.2
280;21.2
292; 7.4
303;47.2
315;33.6
327;32.0
339;41.8
352; .7
- 4;28.0
i17; 6.8
305L.3.4.6

SATURN

229;48.5
229;50.7
229;52.7
229;54.6
229;56.5
229;58.2
229;59.8
230; 1.3
230; 2.8
230; 4.1
230; 5.3
230; 6.4
230; 7.4
230; 8.3
230; 9.0
230; 9.7
230;10.3
230;10.8
230;11.1
230;11.4
230;11.5
230;11.5
230;11.5
230;11.3
230;11.0
230;10.6
230;10.1
230; 9.5
230; 8.8
230; 8.0

JUPITER
60;41.2
60;45.1
60;49.1
60;53.4
60;57.8
61; 2.3
61; 7.1
61;12.0
61;17.0

- 61;22.3
61;27.7
B1;33..3
61;39.0
61;44.9
61;51.0
61;57.2
62; 3.5
62:10.1
62;16.7
62;23.6
62;30.5
62;37.7
62;44.9
62;52.3
62;59.9
63; 7.6
63;15.4
63;23.4
63;31.5
63;39.7

MARS

2205 9.8
220;32.3
220;54.5
221;16.4
221;37.9
221;59.1
222;20.0
222;40.5

223; .6

223;20.4
223;39.8
223;58.8
224;17.4
224;35.6
224;53.4
225;10.7
225;27.6
225;44.1
226; .0
226;15.6
226;30.6
226;45.1
226;59.1
227;12.6
227;25.6
227;38.0
227;49.9
228 1.2
228;11.9
228;22.0

VENUS
338;35.2
339;50.0
341; 4.7
342;19.5
343;34.2
344;48.8
346; 3.4
347;18.0
348;32.6
349;47.1
351; 1.5
352;16.0
353;30.4
354;44.7
355;59.0
357;13.3
358;27.5
359;41.7
0;55.9
2;10.0
3;24.1
4;38.1
5;52.1
7; 6.0
8;19.9
9;33.8
10;47.6
2% 153
135.15..1
14;28.7

MERCURY

302;35.4
302;25.9
302;24.3
302;30.4
302;44.1
303; 5.1
303;32.9
304; 7.2
304;47.7
305;33.9
306;25.5
307;22.2
308;23.5
309;29.2
310;38.9
311;52.3
313; 9.3
314;29.5
315;52.6
317;18.6
318;47.1
320;17.9
321;51.0
323;26.1
3255 3.1
326;41.8
328;22.1
330; 3.9
331;47.1
333;31.5

NODE
346;12.2
346; 9.0
346; 5.8
346; 2.6
345;59.5
345;56.3
345;53.1"
345;49.9
345;46.7
345;43.6
345;40.4
345;37.2
345;34.0
345;30.9
345;27.7
345;24.5
345;21.3
345;18. 1
345;15.0
345;11.8
345; 8.6
345; 5.4
345; 2.3
344;59.1
344;55.9
344;52.7
344;49.6
344;46.4
344;43.2
344;40.0




MONTH 13

SUN
354;53.
355;52.
356;52.
357;51.
358;50:
359;49.
0;48.

© 00 O M O© O

MOON
43;24.
57; 5.
70;50.
84;33.
98;35.

1138124

128;10.

SATURN

230; 7.

230;
230;
230;
230;
230;

229;59.

N W s O
w 0 w o © O O

JUPITER
63;48.1
63;56.6
64; 5.2
64;13.9
64;22.8
64;31.8
64;40.9

129

MARS

228;31.5
228;40.4
228;48.6
228;56.2
229; 3.2
229; 9.4
229;15.0

VENUS
15;42.4
16;56.0
18; 9.5
19;23.0
20;36.5
21;49.9
23; 3.2

MERCURY
335;17.
337; 3.
338;51.
340;40.
342;29.
344;19.
346;10.

NODE

344;36.8
344;33.7
344;30.5
344;27.3
344;24.1
344;21.0
344;17.8
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MONTH 1
MOON SUN SATURN  |JUPITER |MARS VENUS MERCURY |NODE

1 X s 2.1 6 & 1.56

2| 5.7 4 g 8.1/,

3 T & .24
4] 9.6 2| 1 & 2.56

5 ¥ -10.9 6] &6 9.5 X 3.4P % 2.3pP vy 3.16
6/10.8 A| ¥

7 I{% 8.96 O 4.0/ 0 9.0,

8 | X 10.9 6

9] 56|35 |0 2.4P 4 1.3 X 1.70 A 6.25P

10 ] 0O 4.8, A 1.246

11| 4.76] a | 261022 0 5.0 0 6.40

12 &

13| 8.8 6| & X 9.5 4 A 16

14 m A .86 - 4.56

15| 3.2 2| - 9.56] - 8.60

16 ~ |- 8.3p

17 o - 9.00p Kk 6.4 6

18] 1.1 6| n & 2.1P - 7.6pP Ta 6.46

19 X A .26

20[12.5 4| m

21 ¢ o0 5P A 2.66

22 {|a 6.36

23] 1.5 6| K X 1.3P A 9.5P A 3.96

24 KWio 8.4p % 3.846}0 1.36

25[10.5 6| K o 9.6 0 o 3.1/,

26 m o 8.26 X 6.6 P

27 6.1 2| = | X 11.1 6

28 % A T.36lX 4.7P X 4.56

29 X & 1.76

30| 5.2 6f 1 ¢ 8.64




MONTH 2
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MOON

SUN

SATURN

JUPITER

MARS

VENUS

MERCURY

NODE

© W ~N O s W N =

N N N NN b b b cd amd wd ed b b ed
P WO N =2 O © O ~N O O & W N = O

W D NN
O © 0 - o

N
o

6.8 6
9.7 6
10.1 6
10.9 6
3.1

8.9 p

8.5 6

6.2 »

8.6 6

7.7 A

3 3 > -

H

ISR uw o w @ 3 I?

X 3 33

X

x =3 =

& 5.46]

2.0 #

oD 1.6 0

8.8 6

-11.7 6

7.2 0

1P

2.9 4

3.74

5.6 #

o 6.50

2.4 6

3.8 4

o 6.76

2.3 /P

1.1 4

4.3 0

~

& 5.66

9.2 6

]

12.6 4

5.9 0

2.7 4

A 6.3 P

10.8 6

o

4.8 P

8.8 P

6.4 6

o

1.8 6

9.7/,

8.86

X 10.4 6

7.8 0

3

g

2/

0P

.6 A

.6 A

146

.36

& 2.66

1.2/

0 5.66

A T.4p

-13.2 6

A 12.5 6

0 6.76

3.2,

1.5 6

5 2.40

vy 11.7 6

Kk 13.0 6

Ta .04

vy 8.8 A
oy 2.3 6




MONTH 3

133

MOON

SUN

SATURN

JUPITER

MARS

VENUS

MERCURY

NODE

© 0O N O O s W N =

W NN N DN D NN DD D N b et oed oed oeh oed e b oed
© @ 00 ~N O O & W N = O O 0~N O ;R W N =

-t
o

3.7/,
4.3 P
5.0

7.4 P

4.0 6

13.2 6

.2 P

3.9 6
15.0 6

7.5 4

3.2 46

4.6 6

P 8 3 2 =2 1 11 =82 =2

12

_S % 3 3

33

X 3F 33

x

= o o X =3 =3

Q(

1.4 P

a6
6.7 6

2.9 p

3.846

AP

4.6 6

14.2 6

8.1 4

Qe

.66

1.14

3.74

4.2 P

5.4 0

8.8 6

4.4 P

6.6 6

& 2.06

4.5 6

6.8 6

12.8 6

10.6 6

.60

4.5 6

13.6 6

7.0 0

Qe

& 4.00

.86

6.36

1.2 2

8.0 P

7.4 6

4.9 0

5.0 6

5 12.46

2.8 0

6.7 4

1.9 6

8.6 P

13.8 6

8.7 6

1.1 6

5.6 A

aF

6.6 6

Q¢

4.5 p

6.0 6

5.1/

3.7 6

2.6 6

7.76

4.1 46

6 6.10

Kk 2.6 P
Ta 3.6 AP

oy 7.56




MONTH 4
MOON SUN SATURN  |JUPITER |[MARS VENUS MERCURY |NODE

1 4.6 6| 5 A 1.86] 5 4.96

2 o » 7.0 6

3] 6.7 8] a O 9.6 6/% 1.8 6

4 a X 5.3 2| 012.26

51 8.16] & [ X 956/ % 11.16] 0 3.96 ; W 2.06

6 m A 4.0 P &

7113.2 6| m | 0 5.3 0 A 8.36|l0 2.06 D 2.46| - 9.86

8 o~ :
9| 4.6 A| =~ 5 1.8p A11.96 A 6.26 Ixx .56

10 Ria 6.16 Ta 1.5 6

11 w - 8.2p

12| 7.0 6| ¥ | - 4.96

13 e d

14| 5.2 p| ¢ X 8.5p - 4.3p - 4.4 6

15 Wl- 2.1/

16 "

17| 8.1 6| R 011.36}a 8.16 A 13.6 4

18 o

19| 5.6 2| = A 8.6A 0 6.75 A 9.76

20 X A 2.66| 0 8.06

21 x|a 406

22| 6.7 6] 7 % 8.56l0 .4mA % 7.80 0 .16/6 2.56

23 r|o .98

24113.1 6| * - 1.00p X 11.4 6 by 3.6 A

25 5| X 9.14 w 1.2 4

26| 4P ¥ & 3.50p

27 | & 13.9 4

28 .94 1 A 3,35 5 1.6p

29 5 ' 5 6.16

0| 112 5186 7.08/ D 3.5P X 5.3p




MONTH 5
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MOON

SUN

SATURN

JUPITER

MARS

VENUS

MERCURY

NODE

3.1 P

7.2 0

4.4 6

©O© 0 ~N O O H W N =

12.0 6

[ —y
-

2.0 6

- b b
- S 7V

.6 P

I SR—y
D O

1.7 6

[ Y
0 =~

11.5 6

(AT . B
- O <0

5.3 4

NN
w N

8.7,

NN
(S I -3

.26
9.6 2

N NN
© 00 N O

1.8 6

w
o

3 a > =

=SS w3 a 3

X ¥ 33

X

X

8 2 2 191 11 B e XX 3 3

5.2 0

6.76

4.5 P

9.5 6

13.9 6

.36

5.4 6

13.4 4

5704

7.4 6

5.4 6

4.4 P

5.5 6

9.1 2

3.8 6
3.1 6

6.2 6

8.2 p

3.86

5.7 4P

1.4 6

o 12.2 6

8.3 4

9.0 6

10.4 6

.8 P

13.9 6

7.0 0

7.6 6

1.0 A

5.8 2

7.6 6

.69

5.7 P

Qe

X 8.4

1.6 6

4.6 P

4.6 6

2.1 0

7.3 6

5.0 #

X 13.2 46

1.06

2.0 4

- 14.3 6

6.2 6

7.4 £

6.5 6

7.8 4

&

- 2.1/

& 4.6 6

kk 9.3 6
Ta 9.3 46

oy 1.0 6




MONTH 6

136

MOON

SUN

| SATURN

JUPITER

MARS

VENUS

MERCURY

NODE

LU S T R T T N S S S T T e G S Gl G S Gy

W B =N O O W -

6.2 6

13.4 6

8.8 »

7.1 6

6.4 P

8.7 &

4.2 P

.66

4.0 6

8.2 6

9.7 6

9.4 6

1.8 A

= = 0w oy o 3 =

B » 3

(b

1®

8§ 3 2 2 11 L1 AR E X X =3 3 X X 8 O3 O3

8.2 6

0 8.24

11.5 6

- 10.1 /A

8.8 A

5.7 6

12.5 6

10.1 4

Qe

o6 5.2p,

0P

o 2.36

2.4 P

1.3 6

2.8

0O 4.30

5.0 p

T

A 6.3 P

- 13.3 6

12.8 6

0 1.546

9.8 4

7.6 P

1.1 6

7.6 6

6.8 6

o 3.24

4.5 6

9.2 6

1.9 6

o 7.6n°

2.8 6

& 10.8 4

10.9 £

X 6.6 0

0D 8.44

9.8 p

-10.1 6

5.8 £

o 4.7 6

3P

1.1 6

2.3 6

o 6.7p

3.2,

9.8 6

11.0 6

o 8.20

7.3 4

- 9.1

& 1.6 6

3.9 4

KK 4.2 P
T 5.2 P

w 6.4 6




MONTH 7
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MOON

SUN

SATURN

JUPITER

MARS

VENUS

MERCURY

NODE

8.5 P

5.9 6

3.6 2

© 0 ~N O O b W N -

3.6 6

- b
- O

2.7 A

-t b
w N

4.1 6

Al
N o

6.4 6

[ Sy
~N

10.7 6

- e
© ©

10.5 6

N NN
N =+ O

3.0 »

NN
& W

6.0 £

NN
o o>

10.1 A2

NN
00 =~

4.7 6

W N
o ©

33 3OS =B N ow w3 3

[H

b4

g 3 2 2 1 11 R E X X =8 =3 =3

H]

M

= J

x 10.2 P
1.2/

6.3 6

3.5p

3.4 4
9.4 6

5.9 0

10.8 6

& 6.16

2.1 6

3.1/

2.2 6

6.6 »

11.1 4

3.06

5.9 6

o 8.140

1.0 6

11.2 A

9.6 6

8.8 A

1.3 6

7.0 6
9.4 6

3.3/

10.4 6

11.6 A

4.7 6

3.4 6

10.1 6

11.4 6

11.2 p

Q<

4.5 P

X 10.1 2

1.8 0

5.76

6.0 ©

7.2 0

11.5 0

7.4 6

.14

X 11.1 4

o011.36

4.4 6

- 10.8 A

1.3 6

3.0 6

4,5 6

9.8 6

Qe

d P

8.4 4

xk 3.2 6
wa 3.16

vy 10.8 6

kk 9.5 6
Ta 9.5 64




MONTH 8

138

SUN

SATURN

JUPITER

MARS

VENUS

MERCURY.

| nooE

W OO ~N & O b W N -

B S
W N = O

W N NN D NN N N N N b ad ocd ob b
O ©® O ~N O O & W N = O ©® O ~N O »;

=5
£

3.1 4

1.6 6
1.5 0

10.7 AP

6.5 4
4.7 4
6.5 A
8.4 2
9.6 A

11.9 0

11.0 2

H S S S = ou =

33

X

(H

N

o 3 3

g 8 2 2 41 11 B B X x 3 =3

A 12.5 4

- 1.56

A 1.6 /P

oD 7.4

X 13.9 A

5 1.56

x 8.00

0D 4.74

A 4.3 P

- 7.6 4

A 1.0p

0D 3.40

& 1.56

- 8.06

A 4.8 6

D 3.4/,

X 11.8 2

& 6.36

X 8.46

A 6.4 P

O 10.

)

0P

9P

5P

a0

TP

76

.96

op

X 6.8 6

o 1.76

A 6.6 4P

- 1.56

A 5,40

g 1t.0p

3.56

& 4.96

o 1.6p

A 10.6 2

- 1.2,

A 3.46

X 4.9 0

& 2.84

& 4.9 A|

- 1.0/P

oy 9.8 /4

KK 6.1 /2
Ta 5.1 4P




MONTH 9
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MOON

SUN

SATURN

JUPITER

MARS

VENUS

MERCURY

NODE

6.7 6

1.7 4

1.9 6

6.2 £

© O~ O N s W N -

ry
(=}

12.4 A

-bh b
N -

.16

e
s W

4.1 6

-h b
o O

2.3 6

[ Sy
o ~

3.4 4

N b
o ©

8.2 6

N DN
W N -

6.2 0

NN
O o

1.9 6

N DN
0 ~N O

5.7 4

(-2
o ©

X 3 03 33 =X = >

I3 3 3 2 2 11 R BE X x 2 =2 X

1]

R R T TR T -

2.1 P

1A

2P

.8 P

26

.5 P

& 10.6 P

6.8 6

12.7 4

7.0 6

-11.2/0

346

.86

3.7176

9.9 40

11.5 #

5P

8.9 0

8.5 6

8.9 6

1.0 P

5.6 £

7.9 6

1.3 6'

2.2 /0

3.1 P

2.2 6

7.5 6

8.0 6

10.4 P

1.2 0

2.4 0

7.5 P

4.7 A

4.1 6

.84

2.2 4

9.0 #

5.2 6

6.1 2

Q¢

1.5 6

9.0 A

8.9 P

8.3 4

7.7

6.2 6

G 14.2 P

2.8 6]

1.7,

5.1 P

vy 3.6 6

Kk 11.5 A
Ta 11.5 2
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MONTH 10
MOON SUN SATURN  [JUPITER |MARS VENUS MERCURY | NODE
1] 2.5 6| = a 71.36 ,
2 » o .8e A 2.56 |
3| 6.4P m | X 7.86 | o10.5p % 6.0 4f X 11.9 A|
4 x |an2.70 |
5 x| D13.20 ‘ 0 12.9 A | & 4.26
6| 34| W 3.7 6 ’ D 5.40
1 0 - 2,94 2R |
8| 7.38{r|a .70 : A 1.6 by 3.5
9 Y - 235 ‘ A 4.04
10| 1.5 0| & 5 3.90
1 I A 5.2p
12 2.5 10 | -12.2p - 15.0 A
13 G A 6.0 0 o 8.26 -11.4 4
14] 4.3 0| 5 X 6.0 P
16 A o 7.6 0 " 11.3 0
16| 4.9 2| a o 6.346
17 m|a 656X 8.60 A 2.40 - 1.1
18| 6.7 0| m A 8,04 A 1.8p
19 2lo 490 o 11.2 4
20112.2 P| = & 5.06 0 14.0 £ kk 3.5 6
21 W Ta 3.5 64
22 X 2.06] & 6.06 W 1.3 P
23| 6.7 6| m - 7.6 6 X 7.3p
24 {
|25 9.8 A| 2 W 6.4 6
26 )
27 R|& 5.9P X 8.66 0 14.4 4
28f 9.0 6| ® A .25p 5 2.96
29 - 0 10.7 2 5 6.76
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THE PREDICTIONS ACCOMPANYING THE ALMANAC

Predictions for the year covered by the almanac are written in the pages
preceding the tables, and in the margins to left and right of the tables
themselves. The text has been edited in the CCAG and elsewhere, as noted in the
introduction, but without translation. This may be a convenient place therefore
to offer a version of this difficult material. |

/155/ To begin with the aid of God, the year 6844, while the Sun passed from
Pisces to Aries, the 12th of the present month of March, 3rd day1 <(Tuesday>, at
the 4th hour of the day, Cancer being at the horoscope and Moon and Venus being
“lord of the house’Z.

Confident therefore in the unutterable patience of God and in his great mercy,
we write in advance the events to come in the present year. It will therefore be
good, and pleasing to God, for all Christians, and especially for our powerful
and holy sovereign and King, with our very pious Lady, and the whole palace
guarded by God, as well as for the army, and at the same time for the supreme
archon of our powerful and holy Sovereign and King, the Grand Comnenus, and for
the Protonotary and Protovestiary, Master Constantine Loukites: may the Lord
keep them, he and them, and protect them, He the Creator of the years and who
reigns for ever and ever, Amen.

/155"/ Here is the interpretation of the whole year.

Shows, in sum, during this year, much harmony among men and women and
displacements of peoples from one place to another, and upheaval from one state
to another. Here and there also famine and penury; and poverty will appear among
the people, and this will not be for the good, but here and there there will be -
wars and shedding of blood; attacks by savage beasts, and men will suffer
injuries because of these. Spring will be cold and humid, summer moderate,
autumn windy, and winter very humid. Inhabitants of Roman regions will be in
peace and prosperity. For women suckling good health, and for people
inflammation®. Heavy and beneficial rain, good winds. Goodwill among the people
and exporting of goods. Joy for the powerful, and for grammarians. Easy
confinements for women and good order in the universe. Rumours, true one
regarding the kings, others regarding ordinary people, for the most part false.
Good routes for travellers and surveillance by kings of the business of the
people. Abundance of perfumes, of precious stones, and of pearls and of fish.
But the truth, God alone knows, and no one else.
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/156/ Here one must examine the business of kings.

<This> shows health for kings, confidence, victory, pleasure and joy within the
palace and the increase df the glory. Certain kings will discover plots.
Sometimes there will be successions, especially in Babylon, Tabriz and

Palestine. Many rumours against them, and most <of the business> will be
uncertain.

For the great here is what one gets.

For the great and the archonts, joy and gain, and the familiarity with the kings
and the loss of their responsibility; for some there will be hatred and
opposition, but they will conquer these.

For grammarians and notaries, this:

For the notaries and the grammarians: good humour, generosity and joy within the
palace; they will have the power over certain regions and cities; their speeches
will be true and will please the magnates.

What will come to prelates and clerics:

For prelates and for all those in the priestly lists, rectitude, piety, good
hope, Many discussions on faith, with victory over those who contradict them;
some of these worthy of belief will die.

/156"/ For the archonts and soldiers®, this:

<This> shows the humbling and the submission to kings, and some of them will be
resented and quite overcome by continual servitude.

For old men and eunuchs, this:

For famous and noble old men, reduction of outlay, and adversities and loss of
faith itself, and they will give rise to lies and wicked rumours. For eunuchs,
contradiction at the present time, and after some time, redress, generosity,
familiarity and influences within the royal courts.

For women in the public eye, a particular humiliation, but their reputation will

be redressed by the people and by certain letters, and they will be
rehabilitated and in good health.
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For businessmen and merchants.

For merchants, frequent voyages with gains, but following certain missions they
will have doubts; and they will not be without missions during the whole of
spring.

Many ambassadors to the king with fine and true missives, but the kings will not
be fully confident in them.

For players (musicians or comedians), joy and profit; and they will produce new
poems, so that the people will give them a hearing.

/157/ For the common people and the bazaar merchants:

speed of transactions and profit, especially for those who sell merchandise
coming from the sea.

There will be numerous wars, and massacres here and there, especially in Amida
(CApfyenv), Mistri (Mfiotpiv), Kurdistan (Kovptiotdv), GIlan (KoiAdvnyv) and Mugan
(Mouyév)®, mainly during the month of April.

There will be increase in purchases with a great demand for wheat, barley and
other similar commodities with a rise in prices and a landing <of merchandise>,
and there will be a greater scarcity among the Turks, the Arabs, and in the
neighbourhood of Hazza (to¥ Xdw&ng)®.

Frequent access of weakness and lassitude, but thanks to the invocation of the
saints and recourse to remedies, these will be easily cured. As to the kinds of
the illness, they will be these: angina, pneumonia, apoplexy, spasms, and
headaches, and certain cardiac conditions; the most fatal of these will be
conditions of bowel and of the womb.

/157Y/ In particular, on the state of the Spring, <this>:

At the beginning Spring will just a little rainy and <the temperature> average;
the month of May will be dry and of average coldness. Many signs will appear in
the air and <will be> alarming: darkening of the air and humidity, average
buying, and with increase in prices. Most of the thjings written previously will
be 1injurious to everyone7 and in particular for the scholars (yveoTikev).
Obstruction caused by men of average condition towards the greater.

<In particular on the condition of summer, this>
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Summer will be even as regards heat, and somewhat dry. Power of kings and great
persons. Here and there wars, business gatherings. Weaknesses and sufferings.
Abundance of goods, and in the region of Khazaria locusts will appear. Average
buying.

<In particular on the condition of autumn, this>

/158/ Autumn will be windy and the winds will be strong and uncontrolled. In
certain places, earthquakes. Appearances of kings and forces of courageous and
redoubtable men, plots and wickedness, counterfeiting of money, and seeking of
silver and gold. Stomach aches. Damages caused by savage animals to the vines,
darkening of the air, and a rise <in prices> of goods.

<In particular on the condition of winter, this>

The winter will be moderate with 1little snow. Much ice. Shortage of goods.
Famine and distress here and there, especially in somewhat humid places. Power
of the Romans against their enemies. Increase <in price> of goods.

/158"/ On the first term (oto{yxoc) among the Tatars, the Rat®.

This year the chronokrator of the Tatar kingdom is the Rat. And <this> shows
that it will be at peace and fine. From the middle of the year until the 9th
month the season will be humid and pleasant, and fruits will be abundant. Every
time that the air becomes dry and obscured, it indicates sheddings of blood.
Reflections among the sovereigns and kings. Violence in the Winter season. A
number of rats, and they will cause much harm. Appearance of thieves and
brigands who will be arrested by the kings. A child born this year will have
large eyes, and will come to honours and greatness. Those conceived® at the
beginning of the year will be mainly boys; those conceived'® in the middle will
be faint-hearted, those conceived at the end will be liars.

(The following paragraphs are written in the margins of the Almanac itself,
corresponding to the successive decans of the calendar.)

/161/ (Mar 12-21)
Shows: mist and darkening 1in the air. Piety of people, discussions among
scholars, abundance of water, eloquence for good speakers, useful rains.

(Mar 22-31)
Shows: joy for eunuchs; enmities and many contentions; goodness of priests:
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affliction of soldiers; increase in merit of notaries, and signs of glory for
kings.

(Apr 1-10)
Shows: massacres of men in the west, and mortality of quadripeds, death of
birds. Scarcity of goods, and great mortality in Syria (Etauil). Pain of the

oesophagus. Wars in some places and against humidity.

/162/ (Apr 11-20)

Shows: movement of winds and rain. Illnesses of women. Suspensions of grazing;
hard nature of kings; affliction of notaries and great men, and many quarrels
and enmities; disturbances and coldness of the season.

(Apr 21-30)
Shows: strife of the magnates with the grammarians; honour of eunuchs;
thunder-showers and much mist; enemies appear.

(May 1-10) :
Shows: useful rain, and joy of the grammarians; rumours and many messages;
coldness of the season, moderate tempefature.

/163/ (May 11-20)
Shows: many troubles in northern regions; appearance of enemies, and weakness
due to fermentation (boiling ?); violent winds; death of a certain man; rain.

(May 21-30)
Shows: people preoccupied in their own worshiplz; joy among prelates; bodily
health of eunuchs; humidity of the season.

(May 31-Jun 9)
Shows: abundant rain and many rumours and comprehension of grammarians; absence
of goods; zeal among some for magical operations.

/164/ (Jun 10-19)

Shows: harm for old men in poor health; unsteadiness in buying, much rain and
violent winds and death of children and fear and weaknesses for young people
such as surgeons (‘vein-cutters’) and butchers.

(Jun 20-9)

Shows: high prices 1in buying, troubles 1in the east, power of ‘gnostics’
(Gnostics, reasonable people ?); goodness and uprightness of men; much care and
success and moderation of the season.
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(Jun 30-Jul 9)
Shows: opposition and murmuring of the people with anger and keenness; great
wind and rain; gladness and courage in the army.

/165/ (Jul 10-19)

Shows: courage of kings, of the magnates, and of monks, and abundance of
seed;oppression of merchants; 1liberality of Saracens (’Ayapnvo{):; anger of
kings; much rain. 2 R :

(Jul 20-29)
Shows: justice of kings; goodness of old men; wintry weather; discourses among
scholars. '

(Jul 30-Aug 8)
Shows: quantity of secret and hidden (or mystical) deeds and words; and certain
kings will be impeded in their pronouncements; thunder and lightning and dust.

/166/ (Aug 9-18)

Shows: heat and dog-days of the season; disturbance of the air and clouds;
combat of the magnates and war in the Turkish region and in Tartary; injuries of
women; joy for grammarians.

(Aug 19-28)

Shows: particular (or partial) injury of women and lamentation of women in
Turkish regions and beating of chests; injustice of kings; joy of gnostics (see
Jun 20); mildness of season and very warm.

(Aug 29-Sep 7)
Shows: moderation of the season; goodness of grammarians; health of Christians;
wind and rain.

/167/ (Sep 8-17)
Shows: much heat; hindrance for kings; goodness of old men; movement of the
army; discretion of women.

(Sep 18-27)
Shows: violent wind; and justice of kings; hindrance and downfall of eunuchs;
much rain: and great downfall at Mosul.
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(Sep 28-0ct 7)
Shows: assumed unworthiness and justice of women; wind and rain; ruin of old men
and of impecunious peasants and those from the hills; change of air.

/168/ (Oct 8-17)

Shows: discretion and goodness of women; appearance of enemies; violent wind;
and humidity of the season; joy for gnostics. ‘

(Oct 18-27)

Shows: plague and distress for Arabs and Turks; and the loss of old men as a
result; and much rain.

(Oct 28-Nov 6)
Shows: hindrance for soldiers; many thieves; and many accusations; rain and
humidity and injury to women.

/169/ (Nov 7-16)
Shows: rain and wind; appearance of kings; comprehension of grammarians;
humidity of the season; affliction of women and eunuchs.

(Nov 17-26)
Shows: enemy incursions here and there; hostilities between kings and prelates;
debauchery of women; and well-being and movement of the army.

(Nov 27-Dec 6)
Shows: useful and rain; and eloquence of players; injury for the powerful.

/159/ (Dec 7-16) f
Shows: gladness and many goods and rain and injury to women; abundance of
merchandise.

(Dec 17-26)
Shows: disturbance of air; benefits for monks; hindrance for grammarians; attack
by brigands; appearance of chariots; discussions among scholars.

(Dec 27-Jan 5)
Shows: zeal of kings for the peoples affairs; men and women fighting; injury for
the recent magnates; many goods.

/170/ (Jan 6-15)
Shows: winds and rain and dust; and double-dealing and disobedience of armies;
justice from kings; in the West a great death and here and there an earthquake.
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(Jan 16-25)

Shows: rain and snow and violent wind; much wintry weather will dominate and the
season <will be> debilitating. o

(Jan 26-Feb 4)

Shows: rain and discretion of women; power and resentment at kings; possible
freezing. ' :

/171/ (Feb 5-14)

Shows: debauch of women; force of winter season; quantity of waters: glory of
the eunuchs; joy of the grammarians; justice from the kings; goodness of old
men.

(Feb 15-24)
Shows: ice and attacks by brigands and appearance of chariots; weakness of
children; violent wind; harmony between men and women.

(Feb 25-Mar 6)
Shows: glories of kings and coming out among the people and claims; rain and
wind, and power of scholars and good......

/172/ (Mar 7-12)
Shows: goodness and glory to the gnostics (See Jun 20);: and ratin.

COMMENT _

The edition given by Boll is not really satisfactory, as we have seen from a
detailed inspection of the manuscript. The verification of his edition is
however frustrated by repairs which have been carried out since his time,
because some text has been covered by the paper used in repairing the frayed
edges of the leaves.

It may be observed that the medical predictions are detailed and use many
technical terms which suggest that the author was a physician; cf. fol.157. The
author seems to favour grammarians also, for whom joy is predicted through most
of the year !

The many uses made of the predictions by historians of Trebizond have been noted

in the Introduction.
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NOTES TO THE PREDICTIONS

1. Note: the text of the CCAG omits ‘3rd day’: the MS has paptiov unvog 6 (ie

fwépa) 7',

We translate as if oixodeomotrodviov; MS has oikodeomotovvroc.

See CCAG, p.154, app.5. The text has mupevia, ‘purchase of wheat’, but the
editor of the CCAG suggest mnpdpata ‘mutilations’ or mupduata
>inflammations’.

4, dpyovteg kai otpatidTai; on these titles see Bryer (1986b) 71.

Imida (Diyarbekir), Kurdistan, Gilan, Mugan are all located in the region
between Trebizond and the Caspian; see for example Le Strange (1905).
Mnotpiv is less clear. The suggestion by Lambros (1916), p.49, of a textual
corruption of an intended Mnoipiv, derived from Misr (Egypt) is attractive,
and indeed t0 Mioi{pt is found in another text, MS Athens, Bibl.Soc.Hist. 210
(CCAG 10 206-210). However Mnotpnv is also found elsewhere, again in the
accusative and repeated a number of times, so removing doubts about textual
corruption in the present text; this is found in the MS St.Petersburg Public
Library 575 (CCAG 12, 137-145). In this text the place is associated in some
passages with Hindustan and Transoxiana (IlapaSailacciav). A great many places
are named, but not in such a way as to imply the meaning of Mnotpnv. Ancient
forms with -ot-, such as Méotpa, are found, clearly representing Misr, but
all variants cited by Pauly-Wissowa use € not mn; Pauly-Wissowa, s.v.
Mestraim. Stephanus however records the form MOopa: &xkAfi®n xai MOopa f ydpa
Ond doivikev; Meineke (1849), p.44. We may conclude that MActpn is yet
another form of this word.

6. The reading is clearly -ng, not -n as in the edition, with an unclear
gender. Neither Boll (1908) p.156, nor Lambros (1916) p.49, could made any
suggestions about XdtZn. Here it is proposed, with some reservation, that it
be identified with the town referred to in Arabic as Hazza, 11 km SW of
Arbil, in southern Kurdistan; Hazza was at one time the capital of Adiabene.
Mentioned by Strabo (XVI,I.1) as Xafnvh, it occurs frequently in the Syriac
literature as Hazza, Hezza. The various forms are given by Payne-Smith
(1879), col 1238; see also the supplement, Margoliouth (1927), p.123, where
further references will be found, including especially Noldeke (1879), p.20.
Of course other possibilites occur to one, including I'dZa in Palestine,
which is sometimes written as Xa&a.

I translate mdvtev as in the MS (CCAG: mdvtec).

The Greek movtikdg, mus Ponticus, used to translate Rat, the first term in
the 12-year Sino-Turkish animal cycle. The year 1336-7 is in the third Stem
(ping) in the 10-year cycle, and the first (tzu, the Rat) in the 12-year
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animal cycle.

I transiate following the edition: yevvéueva ‘conceived’, but one hesitates,
for the MS has yevvépev(a) (sic) ‘born’. 0 Jxef o

yevvopueva CCAG: the MS has vevbueva.

From the Arabic Sham. The same form, <ou Etaumov, occurs in the MS Escorial
Iv.Q. 22 CCAG 11 Pars II, p.121. 1 '
Reading avOpdmov mpb<o>kuyig elg tag <i>3lag 6pnokeiac; Lampe (1968) records
this sense of npbokuvmte.
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THE ALMANAC IN THE PERSIAN SYNTAXIS

As we know the tables in the Syntaxis composed by George Chysococces ca 1346 are
a transcription of those in the Zij-i Ilkhani of Nasir al-Din a1-Tﬁsil. It is
therefore interesting to study remarks made in that work concerning planetary
calculations, and 1in particular to examine Chrysococces’ account of the
composition of an Almanac. As noted above, he attributes such a combosition to
his teacher Manuel, in a remark which we regard as strong support for the view
that the Almanac which he compiled is indeed the one for 1336/7 edited here.
Chrysococces describes the composition 1in some detail. Moreover in some
manuscripts of the Syntaxis such an almanac is found. In Vat gr.210 there is one
month of such an almanac fdr March/A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>