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PREFACE
TEXT PRINTED AT THE UNIVERSITY

T e oy JOHN  JoHNSON " AS will be seen from Chapter V, the authors have had this work in hand for

TABLES PRINTED BY several years. The greater part was in the hands of the printers in 1926,
THE ISLE OF WIGHT COUNTY PRESS and, though other parts progressed more slowly, Dr. Fotheringham has thought
it undesirable otherwise than in exceptional cases to refer to matter published
after the beginning of 1927 or communicated to him privately after that date.
None of this matter affects the conclusions at which he arrives.

Although Dr. Fotheringham acknowledges considerable assistance from Herr
Schoch, neither is responsible for the views of the other. In order to secure
full liberty of expression to Herr Schoch he has been permitted to cover in his
chapter on Astronomical and Calendarial Tables some of the matter included
in Dr. Fotheringham’s chapters and on certain details he has expressed different
opinions. Dr. Fotheringham hasat Herr Schoch’s request supplied the precepts
for the use of Tables M and N and has given a purely verbal revision to the
rest of the chapter.

Acknowledgements to Professor Schnabel and Dr. Thureau-Dangin for
valuable material and suggestions are made in their proper places.

The Tables have been printed by the Isle of Wight County Press and the rest
of the work by the Oxford University Press.

Professor Langdon wishes to thank the Trustees of the British Museum and
the Keeper of the Department of Egyptian and Assyrian Antiquities for their
permission to copy the astronomical texts of that collection which are published
in this volume.
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CHAPTER I
ANALYSIS OF THE CUNEIFORM TEXTS

HE large tablet K. 160 was first published in III Raw. 63, and was reproduced with

transcription and translation by Proressor Savce, TSBA. 1874, 316-39. Obverse 1-14
is a duplicate of K. 2321+3032 (a neo-Babylonian text published by James A. Craig,
Astrological-Astronomical Texts Pl. 46) Obv. 16-27. These lines contain 6 observations of the
heliacal settings of Venus in the east and west for the 7th-11th years of Ammizaduga.! K.
160, begins with the heliacal eastern setting of Venus on the 21st of the 5th month in the 7th
year of this king. The text of K. 160, 1—-30, which contains 14 observations of the same
backward and forward movements of Venus across her periods of darkness for the years 7-17
of Ammizaduga, was combined with K. 2321, Obv. 16-27, and the whole was published in this
form by ViroLLEAUD, /ské@r, No. XII. In this composite text lines 1—15 constitute a new copy
of K. 2321, Obv. 1-15; lines 16-27 are made up by combining K. 160, 1-14 with K. 2321,
Obv. 16-27. . The remaining observations for the years 19-21 of Ammizaduga are continued
on K. 160, Rev. 34-46 ; the observation for the 18th year was suppressed or lost when the
long insertion, Obv. 31-Rev. 33, was made in K. 160. This continuation of the original text in
Obv. 34-46 was unfortunately detached from the main text and put under a separate number
in VIROLLEAUD, [sktar XIV.

By combining K. 2321 Obv. with K. 160, Obv. 1-30+ Rev. 34—46, a complete set of these
movements of Venus for the 21 years of Ammizaduga is obtained, with the exception of the
data for the year 18. It is obvious even to one possessed of only popular knowledge of
astronomy that the text is often corrupt and the various scribes of Nineveh, Babylon, and Kish,
whose copies in the 8th and 7th centuries we possess, were extremely careless about their
figures. Numerous examples of dittography are indicated in my notes.

Undoubtedly K. 2321, a neo-Babylonian copy, and its duplicate, W. 1924, 802, excavated
at Kish, and dated in the reign of Sargon of Assyria, represent the original tablet of the
astronomers of Ammizaduga. This original text was made at Babylon, as the colophon of the
Kisk tablet proves, and was incorporated into the series Enuma Anu Enlil as the 62nd or
63rd tablet of that astronomical work. Rm. II 531 is a small Assyrian fragment of a duplicate
of K. 160 and contains fragmentary lines of the groups for the years 13-17.

The reverse of K. 2321 contains the same observations as those of the 21 years of
Ammizaduga on the obverse and on K. 160, but these are arranged according to the settings
of Venus in either east or west in order of the months from Nzsan to Adar. This discovery
was first published by Dr. PaurL ScunaseL, ZA. 36, 114-17, and the fact became clear to me,

! K. 160 is broken across the upper part and at least 20  script and is broken across the middle. Between the end
lines are lost here.  These contained seven observations of the obverse and the beginning of the reverse at least 50
partially restored from K. 2321. A photograph of K. 160 lines are lost. I have collated both tablets in the British
will be found on the frontispiece of ViroLLEAUD, Z'Asfro- Museum, and have detected a large number of errors in
logte Chaldéenne, Sin. A small join which restores the previous copies. For permission to collate these important
beginnings of lines 34—9 of the obverse has been made texts we are most grateful to Dr. Harr, Keeper of the
since this photograph was taken. K. 2321 is also a long Department of Egyptian and Assyrian Antiquities.

thin tablet like K. 160; it is written in neo-Babylonian
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2 PRINCIPLES OF COMPILING THE ASTRONOMICAL TABLETS

when I discovered the Kus/ ablet, with its peculiar arrangement of groups (s72) of these same
observations. It was obvious that the scribe was grouping the observations by months here.
I was requested by ScunaBeL and FOTHERINGHAM to collate all the tablets which contain the
name Ninsianna for Venus. This was the name of Venus current in the late Sumerian period
and in the time of the First Dynasty.! I also copied S. 174 and observed its similarity to K.
160 and 2321 ; the eastern and western settings do not occur in their natural order here, but
are arranged on some other principle. In collating Rm. 134 and K. 7072 = ViroLLEAUD, Suppl.
P. 48, it became evident, at once, that the scribe had arranged the settings of Venus, both
eastern and western, beginning with NZsaz and proceeding to -Ayar.? By reconstructing the
Reverse of K. 2321 with the aid of Rm. 134, K. 7072, S. 174 and W. 802 (which completed all
the first lines of the original document), I was able to obtain duplicates and restorations of a
great number of the observations on the obverse and on K. 160.

The scribe, who compiled the document K. 160, probably did not copy for the series Enuma
Anu Enlil. For some reason he copied the original observations of the 21 years from the
obverse of the Babylonian tablet and then inserted a long reconstruction, taken from some
other Babylonian tablet, on the periods of visibility in the east and west. The compilers of the
Babylonian and Kish tablets had arranged the observations of the 21 years of Ammizaduga in
the order of the monthly settings, and we know from Rm. 1 34, K. 7072 and S. 174, that
this text also existed at Nineveh. The omens depend upon the months of the 7Zsings and
consequently this scribe, having more interest in astrology than in astronomy, has made an
artificial set of Venus risings in consecutive monthly order throughout the year, assuming a
regular period of visibility in east and west of 8 months and 5 days, a regular interval of
invisibility between eastern setting and western rising of 3 months, and a regular period of
invisibility between western setting and eastern rising of 7 days. He begins with an eastern
rising in Nisan, but there is no MVisan rising, either eastern or western, in the Ammizaduga
observations ; moreover, in this scheme of monthly risings no allowance is made for intercalary
months, and consequently the composition has no relation at all to the Ammizaduga observa-
tions. The scribe assumes a constant value of 30 days for the month. The scribe’s scheme
has scientific value only for reckoning the average periods of the verious appearances of Venus,
whose regular period is. 584 days. The scribe assumes a period of 19 months 17 days for the
period of Venus (8 months 5 days in east+ 3 months’ invisibility + 8 months 5 days in west+ 7
days’ invisibility = 19 months 17 days = 587 days). By assuming 360 days for the year he must
add 5 or 6 days to the date of any appearance and then add 19 months 17 days to obtain the
next corresponding appearance. Thus, in the first group the eastern rising is I 2 and the
next eastern rising will be VIII 19+6=VIII 25, as given in Group 12. But the risings
exhibited in this scheme have no historical relation to each other and must have been selected
from a large number of Venus observations in the records of previous centuries.

More interesting is a comparison of the omens on this document with those of the original
document. The scribe indicates clearly enough that the omens are taken from the risings only,
‘ The heart of the land will be happy’ occurs here with U/«/and 77 ebit, but with Ulul and Adar
on the Ammizaduga documents. * The harvest of the land will be successful * occurs with 7z,

! See Langdon, Tammus and Ishiar, 175. have seen the importance of Rm. 134 and K. y072 if
* ScauapareLLr had already made this discovery in 1912, Scuwaser and Formermemam had not requested me to
on the basis of K. 2321, and it is doubtful whether I should collate them.

OMENS ON OBSERVATIONS TAKEN IN REIGN OF AMMIZADUGA -

5
Tammuz, Ulul, Tesrit, Arapsamna and Sabat=A4 lyar, Tesrit, Tebit, and Adar of the
Ammizaduga texts. ‘King shall send greetings to king’ in Sasat and Adar of the old source
does not occur at all in his text! ‘King shall send challenge of war to king’ occurs in Adar,
only, = Adar, only, in the Ammizaduga texts.

¢ Destruction shall be (in the land)’ or ‘ calamity shall be, in the land’ occurs in Nisan, 44,
Arapgsamna, = Ab, Arapsamna, Kislev, of the old source, which uses only ‘destruction shall be
wrought’. But a NVisazz rising did not occur in the Ammizaduga observations ; consequently
we have no indication of the character of that month there. Omens of rains and floods are
entirely omitted in this text. K7slwv is associated with ‘ dearth of grain and straw’, as in the
Ammizaduga texts. A rising in Stvaz means calamity to the army of the Babyloniansas in the
omen for the years 8-g on the old source. ‘There will be hostilities in the land "’ occurs with
Ayar, Tammusz, Tesrit = Ayar, Tesrdt, in the Ammizaduga sources.

It is obvious that the omens of this inserted artificial text of K. 160 agree almost completely
with those of the old source. Aé, Stvan, Arapsamna and Kislev are clearly months of evil
omen for Venus risings. Definitely propitious for Venus risings are U/u/, ?‘ ebit, Sabat, and Adar.

OMENS OF THE ORIGINAL SOURCE.

Setting. Rising. ~ Omen.

Nisan—East Ulul—West Uidbi maty 1455, Year 12.

Nisan—West Ayar—East nukurdts ina mali ba¥¥d ebur maty i¥hir. Year 21.

Ayar—West A‘yar—-East sunné u milé tbakid ebur mati 3%r. Year 5.

Ayar—West Ayar—East ebur maty 3¥ir. Year 13.

Sivan—East Ulul—West hbbi mats itdh. Year zo.

Tammuz—East Ulul—West lidbi mats 1idh. Year 4. co s

Tammuz—West Tammuz—East sunné ina Samé milf ina nakbé 1baf¥d. Year 16.

Tammuz—West Ab—East sunné ina mali ibasid arbdtu i¥5akan. Year 8.

Ab—East Arahsamna—West sunné tna mati 16a3¥d arbdtu ¥iakan. Year 1.

Ab—East Arahsamna—West sunné ina mat 1dai¥id arbditu ¥fakan. Year 7.

Ulul—West Te¥rit—East nukuratum ina mati a3¥i ebur mati $¥5ir. Year 3.
-, Ulul—West _ Ulul2—East Uibbs mati itdb. Year 1x.

R Tot West Arahsamna—East sunné ina mdts 1ba¥lid arbitu ¥¥akan. Year 14.
Arahsamna—West Kislev—East . huSahhi ¥eim u tibni ina maty 16a¥St arbitu Kakan. Year 6.
Aral;samna—East Tebit—West ebur maii 3¥r. Year 2.

Ara}:samna—East Tebit—West ebur mati 3%r. Year 10.

Kislev—East Sabat—West ebur mati 135ir. Year 13.

Kislev—East Sabat—West ebur mati X%ir. Year 5.

Tebit—East Adar—West farru ana farri salla Sappar. Year 21. )

Sabat—West Sabat—East tapdé Sarrani “Adad sunné-fu*Ea nakbé-Su ubbalam farru ana Jarry
fulma Sappar. Year 1.

Adar—Fast Sivan—West Sumkidt umman mali. Years 8—9.

Adar*—West Adar—East Yarru ana Sarri Yulma Sappar. Year 9. Variant salla Sappar.

Adar—West Adar—East ebur (mati) 3%ir 3arru libbi malks i1db. Year 17.

Adar—East Sivan—West Yumbkditim umman-manda elf naphari-(Sunu farru ibél). Years 16—17

Ulul?—West Ulul*—East tapdd ina mati rukts bal¥i: ina ckalli amiu. . . Year 19.

It will be noted that  the heart of the land will be happy’ occurs only vo{ith fi'sings'in Ulul,
Adar, and intercalary U/, * The harvest of the land will prosper ’ occurs with risings in Ayar,

* Text Sivan.

B2



4 THE MONTHS OF VENUS RISINGS GOVERN OMENS

Tedrit, Tebit, and Sadat. * King shall send greetings to king’ occurs with risings in Sabat and
Adar, and ‘King shall send challenge of war to king’ is found also with an Ada» rising.
‘ Destruction shall be wrought’ occurs with risings in 44, Arajsamna, Kislev. ‘Rains and
floods ' occur with risings in Ayar, Tammuz, Ab, Arajsamna, Sabat; this omen occurs in
months both propitious and nefast. A rising in K%slv is regarded as particularly nefast:—
‘ Dearth of grain and straw will be in the land bu¢ tke karvest will prosper. The nature of the
omen seems to depend almost entirely on the month of rising. Ayar; Ulul, Tebit, Sabat
and Adar are clearly propitiou smonths, especially for harvests. 46, Arapsamna, and Kislev
are clearly nefast. Two risings in Sizaz occur, one denoting the destruction of the Babylonian
army, and the other the destruction of the Umman-manda, hence the month was either indeter-
minate, or (and this is more probable) we have here references to historical events as in the
Sargon liver omens and many others.

OMENS OF THE RISINGS ON THE K. 160 INSERTION.

Rising. Omen.
1. Nisan—East urubatum ina mati ibal¥d.
Adar—West Sarru ana Sarri nukuria iSappar.
2. Ayar—West nukurdll ina malt 1ba¥id.
Tebit—East ebur mati X¥ir libbi mats 1tdb.
3. Sivan—East mikitli umman matli.
Ayar—West nukurdli ina mati 16asid.
4. Tammuz—West nukurali ina mali 1ba3¥d.
Adar—East Yarru ana Sarri nukurta Sappar.
5. Ab—East arbdtu 1balls.
Tammuz—West nukurdis ina mats 1daS¥d ebur mati i¥3ir.
6. Ulul—West ebur mats ¥¥ir libbi mats i1db. ‘
Ayar—East nukurdl ina mali 1ba¥3d.
4. Tekrit—East .~ nukurdlt ina mati 16a33d edbur mati $¥ir.
Ulul—West ebur mats $85ir libdi mats 1db.
8. Arahsamna—West mata dannalu isabdal.
Tammuz— East nukurdls ina mals 16a33d ebur mati ¥kir.
9. Kislev—East fulaphi S¢im u libni ina mali tha¥ii.
Arahsamna—West ebur mati $¥ir
10. Tebit—West ebur mafs ($¥ir.
Ulul—East ebur mats ¥y lidbi maity 1146,
11. Sabat—East ebur maty :¥¥ir.
Tebit—West [ebur mati ¥%ir.]
12. Adar—West larru [ana Yarrs nuburia feppar]. Cf. Groups 1 and 4.
Arahsamna—East mata dannatu ssabdbal.

1 Also on Var. for ninth year.

TABLE OF THE RISINGS, SETTINGS, AND PERIODS OF VISIBILITY AND INVISIBILITY.
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. 6
PLAN OF THE INSERTION IN K. 160, OBV. 31—REV. 33-
B ft}xhg. o Period of Visibility. Selting. + Interval. Rising
t. I'2 East 8 months 4 days | IX 7 East 3 months XII 8 West CHAPTER II
2. I 3 West 8 months 3 days | X 7 West 7 days X 15 East . } '
3 ll\l,l 4‘%,“ 8 months 4 days | XI 8 Fast 3 months 1L o West TRANSCRIPTION AND TRANSLATION
4. 5 West 8 months ¢4 days | XII 10 West 7 da )
3] | ys XII 17 East
5. V 6 East | 8 months 4 days I 11 East 3 months v ll7WeSt . . K: 160, Obuerse
6. \:I 7 West 8 months 4 days | II 12 West 7 days II 19 East b 1. [$umma ina aral Abi fim 21-kam *Nin-si-an-na ina sit am$i)* bal-it
87, \}1111( 8 1‘;:,[‘ 8 months 4 days | 111 13 East 3 months VI 13 West 2. {2 arfé dni 11-kam ina Samé if-ha-ram-ma) ina aral Araksamna fim 2-kan *Nin-si-an-na
X ‘Z Ea: i Smontbs g days IV 14 West . 7days , IV 21 East W 3. [ina ertb Samsi innamir] zunné ina mati 16asdi dr-bu-tu iKakan
9. | 8 months 4 days V 15 East i 3 months VIII 15 West S i i ini i
10. X 11 West | 8 months 4 days | VI 16 West 7 days ) VL 2% Bast |- If on the 21st of Ab Venus disappeared in the east, remaining absent in the sky for wo
H 4 - .
11, XI 12 East 8 months 4 days ! VII 17 East : 3 months x 113West ; months and 11 days, and in the month Arahsamna on the 2nd day Venus was seen in the west,
12, XII 13 West 8 months 3 days | VI 17 West - 7 days VIII 25 East there will be rains in the land ; desolation will be wrought. [7th year]

4. Summa ina arah Dwuzi im 25-kam “Nin-si-an-na ina erib famss it-bal
5. #mi 7-kam tna Samé if-ha-ram-ma ina araly Ab fim 2-kam *Nin-si-an-na
6. ina sit Sam$i innamir zunné ina mati tha$ii dr-bu-tu iXakan
If on the 25th of Tammuz Venus disappeared in the west, for 7 days remaining absent in
the sky, and on the 2nd of Ab Venus was seen in the east, there will be rains in the land ;
desolation will be wrought. [8th year]

- 7. Summa ina araly Adar fim 25-kam *Nin-si-an-na ina git Samsi it-bal. [8th +gth years]
If in the month Adar on the 25th day, Venus disappeared in the east,’. ... ...
8. mu “dirgar kug-gi-gad-kam
Year of the golden throne. For restoration, v. K. 2321, R. 24-3.
9. Summa ina arvah Sivan* fm 11-kam “Nin-si-an-na ina erib samss it-bal o arké dmi g-kam
ina Samé 1j-ha-ram-ma . .
10. ina aral Adar fim 15-kam ina sit Samdi innamir Sarru ana Sarri 3ulma idapp-Gr
If on the 11th of Sivan® Venus disappeared in the west, remaining absent in the sky
for 9 months and 4 days, and on the 15th of Adar she was seen in the east, king shall send
greetings® to king. [gth year]
1. Summa inaaral Arahsamna fim 1o-kam *Nin-si-an-na tna sit Sam$i it-bal 2-arhé 1imi 6-kam’
ina Samé thharam-ma®
12. intt aral Tebet iim 16-kam ima erib Samss innamiy ebir mali is&ir.

' Restored from K. 2321, Obv. 16. chapel of Gula-Bau in Babylon, probably in Esagila, and
* The period of absence and the date of the western rising  this date formula undoubtedly refers to that chapel. See
were omitted or suppressed to insert the date formula. also Langdon, Badylonian Wisdom, 64, 7.

* The ideogram for ‘gold’ is usually read guf#in = purdsu,
but in all the variants for this passage the phonetic comple-
ment ga indicates a Sumerian word ending in g. See also
PBS. X 20, 12 =AJSL. 39, 180, 12. This is the date
formula of the eightk year of Ammizaduga; for the more
complete forms see Poeser, BE. VI p. 100. In the pre-
ceding year, when this event actually occurred, this king
placed a golden throne and his statue in Enamtila, which
usually refers to the chapel of Enlil in Ekur at Nippur, see
Langdon, Babylontan Liturgies, p. 134. But there was a

* So the text clearly on K. 2321, Obv. 22.

* Stvan, the 3rd month, must be changed to Adar. the
12th month, and the g months which follow are to be struck
out. In other words, the scribe was operating with figures,
not names of months, and 9 months were inserted in the
wrong place. See note on K. 2321, Rev. 25,and Obv. 22.
¢ Var. K. 2321, Obv. 23 has salla ¥app-ar, shall send
declaration of war.

" K. 2321, R. 16 as 8 here.

* Written N'/-ma, but Var. K. 2321, Obv. 24, i4-ha-ram-ra.



8 OBSERVATIONS OF VENUS ON K. 160,)\(1‘}{—){[“’1‘!{ YEARS

If on 'the 1oth of Arahsamna Venus disappeared in the east, remaining absent 2 months
and 6 days in the sky, and was seen on the 16th of Tebit in the west, the harvest of the land
will be successful. [10th year]

13. Summa ina aral Ulnli dm 26-kam “ Nin-si-an-na ina erib Samsi it-bal fomi 11-kam ina famé
thharam-ma .
14. ina aral Ululi Sani dm 7-kam ina erib Sam$i' innamir libbi mati ita-ab
If on the 26th of Ulul Venus disappeared in the west, remaining absent in the sky 11 days,
and was seen on the 7th of intercalary? Ulul in the east, the heart of the land will be happy.
[11th year] . :

15. Summa ina araf Nisani dm 9-kam * Nin-si-an-na(ina sit Samii]it-bal 5-arké imi 16-kam ina
samé [thharam-ma)
16. ina arah Ulnli dim 25-kam ina ertb Samsi innamir libbi mati [ita-ab)?
If on the gth of Nisan Venus disappeared in the east, remaining absent in the sky 5 months
and 16 days, amd was seen on the 25th of Ulul in the west, the heart of the land will be happy.
[r2th year]

17. Summa ina arah Ajari dm s-kam “Nin-si-an-na ina erib Samsi it-bal 7 (P) #-mi ina Samé ij-
baram-ma [ina arak Ajari dm 12(?)-kam*

18. ina sit Samii innamiv ebur mali i8Sir : [Summa ina arah Tebeli}® fim 20%kam ina sit Samsi
it-bal [1 arfan ina Samé ihharammal’ ’

19. (ina sit $am$i it-bal dimi 16-kam ina Samé ihharam-ma)® ina arah Sabati dm 21-kam ina erib

Samst [innamir . . ... ..%]

If on the sthof Ayar Venus disappeared in the west, remaining absent in the sky 7 (?) days,
and she appeared in the east on the 12th (?) of Ayar, the harvest of the land will be successful.
If on the 20th of Tebit (?) she disappeared in the east, remaining absent in the sky one month,
and on the 215t of Sabat she appeared in the west. [13th year]
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and 16 days,and appeared in the east on the 26th of Arahsamna, there will be rains in the land ;
desolation will be wrought. [Year 14]

22. Summa ina aral Abi iim 20-kam “Nin-si-an-na ina sit Samsi it-bal 2 arpé dimi 15-kam* [ina
Samé ihharam-ma)

23. tna aral Arvapsamna dm s-kam® ina erib Samsi innamir zunné ina mati 1bassd. alr-bu-tu
i$3akan]

If on the 20th of Ab Venus disappeared in the east, [remaining absent in the sky] 2 months
and 15 days, and appeared in the west on the 5th of Arahsamna, there will be rains in the land ;
desolation will be wrought. [15th year]

24. Summa ina aral [Du'uzi) dim s-kam**Nin-si-an-na ina erib Sam$i it-bal iimi 15-kam [ina
Samé ihharam-ma) ’
25. ina arap [Dw'uzi]* dm 20-kam ina erib Sams$t® innamir zunné ina Samé milé ina nakbé ibbassi

If on the 5th of [Tammuz] Venus disappeared in the west, [ remaining absent in the sky]
15 days, and on the 2oth of [Tammuz] appeared in the east, there will be rains in heaven and
floods in the springs.® [16th year]

26. Summa ina arah Adari dm 25-kam *Nin-si-an-na ina sit samsi it-bal 3 arhé imi g-ham [fna
Samé ihharam-ma)

27. tna arvaly Simani dm 20(?)-kam ina erib Samsi innamir Sumku-tim umman-man-da’ eli® napha-
ri{Su-nu Sarru ibe-el] .
If on the 25th of Adar Venus disappeared in the east, [remaining absent in the sky] 3

months and 9 days, and appeared in the west on the 20th(?) of Sivan,® disaster of the Manda
hordes; over all of them the king shall rule. [16th and 17th years]

t If Arafsamna in line 21 be correct then Zeirif must be * The figure g is fairly certain in line 24. Traces of ST for
read in line 20, and the traces of this blurred sign seem to the month-name remain in both lines.

20. Summa ina araly TeSrit fim 10-kam * Nin-si-an-na ina sit 3amsi it-bac aral dmi 16-kam [ina

Samé ipharamma)

21, ina araly Arahsamma im 26-kam ina erib Sam$i inuamir sunné ina miti ibaiid [dr-bu-tu

t$sakan)

If on the 10th of Tesrit Venus disappeared in the west, remaining absent in the sky 1 month

NI=uphuru, to loiter, with ar-/al, ‘to bind the legs’,
= uppuru, Il R. 47, Rev. 57. The Sumerian value is za/,
to loiter, hence ga-sal = guzallu, gi¥happu, nu'n, ahurd,
loil , indolent person, imbecile, RA. 11,124, R. 1 = BM.
38372, Rev. 10-14.

! So the text. Obviously an error for s:# famis, sunrise.

* Hence the 11th year of Ammizaduga was an intercalary
year, and so was the roth year. See KucLEr, Sternkunde,
II 250.

* Rm. 134, 1-3 has Visan 8 and an interval of 5 months,
17 days. Both have Ulu/ 25 (collated).

* Figures apparently assured by Rm. II 331, 1-2.

* Traces on K. 160 may be XAN or A5, but Rm. II 531,
3 favours 48. This line is repeated on K. 2321, Rev. 17
~18, where the interval is 2 months and no space for the
days, and the month names are lost.

¢ Rm. II 531, 3 has 21 here.

7 At the end of line 18 there is a long break.

* The text enclosed in parentheses has been displaced from
line 20.

* Restore ebur mati #$3iF, from K. 2321, R. 18.

" Tread 21 on the tablet clearly. Rm. II 531, ¢ has 11
plainly. .

indicate DUL, as written in Rev. g, i.e. Zedriz. The entire
text in lines 20-21 is suspect; for the western setting and
eastern rising should appear here. Note that the corrupt
text at the beginning of line 19 has also 16 days, which is
probably an insertion there, from line z0. The prototype
of lines 18-21 has been incurably confused in transmission.
inagit Sam$i 1t-bal Gms 16-kam ina Samé ifharam-maof line 19
has been taken from line 20, where ¢rib fam$i stood origin-
ally. erib Sam$i was changed to si# famit by dittography with
line 18, and the insertion in line 19 with g2/ fami: caused the
original “of line 20 to be corrupted to s:# famis also. Lines
20~-21 must surely be corrected to western setting on the
roth of Tesrit, eastern rising on 26th of Araksamna. See
the same errors in Rm. II 531, 5-6! Correct text on K.
2321, R. 11-12?

? Text clearly 15 and 5. See also photograph. Rm. II
531 has 21 in line 22, and Kisleo for Araksamna in line 23.

* Rm. II 531, 10, has 4 here.

* Du'ugu is clear on Rm. II 531, 11.

8 Sic! Read sit fams.

3153

* The Ummian-Manda are the Cimmerians, CT. 34, 10, 16.
According to Forrer, ZDMG. vol. 76, they were an Aryan
people ; WetoNEr, Rivista degli Studi Or.,1X 292, describes
them as Indo-Germanic. See also Streck, Assurd.. p.
ccelxxv.  They are mentioned in the Hittile Law Code,
ZouusrN, Der Alte Orient, 23 Heft 2, p. 14, §55. Butin
the royal inscriptions of the neo-Babylonian Empire, the
Ummin-Manda are certainly identical with the Madai,
Meces; v. Tuurzau-Danciy, RA. 22, 28, 11, and Gapp,
Fall of Nineveh, 35, 59. The term is, therefore, applied to
peoples who were nomads, and does not always indicate the
same race. Cf. ViroLLEaUD, Adad, X 11, /bl umman
dadme. uprising of people of fixed abode, and #:54¢ Umman-
man-da, Sin, 111 7; XXXIII 30; [shtar, XXI 42, 95, &c.
¢ SU

* If Adar 23 inline 26 and the interval 3 months and g days
be correct, then Venus would have risen on the 4th of
Tammus. But Rm. II 531, line 12, has Adar 15th for Adar
25th. If this be correct then Srvan 24 should stand in line 27.



10 ASTROLOGICAL INSERTION ON PERIODS OF INVISIBILITY
28. Summa ina arah Adari iim 11-kam' * Nin-si-an-na ina drib Samsi]it-bal fimi 4-kam ina Samé
[ihharam-ma)
29. GAB-BE(?)..... tim [15-kam innamir) ebiru (KI-A)? i3%r libbi mati ita-ab
If on the 11th of Adar Venus disappeared in the west, remaining absent 4 days in the sky
and appeared [again in the east] on the [15th] day, the harvest will be successful ; the heart of
the land will be happy. [17th year]

...................................................................

31. Summa ina araly Nisanni im 2-kam * Nin-si-an-na ina sit S‘ams;z' innamey t-ru-ba-tum ina mati
tbassd
32. adi dm 6-kam $4 araly Kislimi ina sit Sam$i izza-az dm 7-kam $a aralh Kislimi i-tab-bal-ma

3 arjé ina Samé
33. i-ba-vam-ma dim 8-kam* 3a arah Adari *Nin-si-an-na ina erib Samsi inappap-ma Sarru ana

Sarri nukurta iSappa-dr ’

If on r:he 2nd of Nisan Venus appeared in the east, distress will be in the land. Until the
6th of Kislev she will stand in the east; on the 7th of Kislev she will disappear, and, having
remained absent 3 months in the sky, on the 8th of Adar Venus will shine forth in the west:
king will declare hostility against king.

34 s‘m{zma tna arap Aiari bim 3-kam® * Nin-si-an-na ina erib Samsi innamir nukrali ina mati ibassi
35. adi dm 6-kam 34 aral Tebiti ina erib Samsi izza-az fim 7-kam 34 arah Tebits i-tab-bal-ma
36. ﬂmi Z—éam ina Samé if-ha-ram-ma fm 15-kam 34 arap Tebiti * Nin-si-an-na
37. tna sit Sam$i inappaf-ma ebir mati i85ty libbi mati ita-ab
) If on t_h.e 3rd of Ayar Venus appeared in the west, there will be hostilities in the land; she
wnll_smnd, in the west until the 6th of Tebit; on the 7th of Tebit she will disappear, and,
having remained absent 7 days in the sky, on the 15th of Tebit Venus will shine forth in the
east ; the harvest of the land will be successful ; the heart of the land will be happy.
38. [Summa ina arap) Simani fim (4-Yeam *Nin-si-an-na ina sit Samsi innamir mikitti® umman
ma-at-t
39. [adi])dim 8-kam? [$a aral 3abati] ina sit Sam$i izza-az m 8-kam 3o arap Sabati it-tab-bal-ma
40. [3] arpé ina Samé if-ha-ram-ma dm o-kam Sa arap Aiari * Nin'si-an-na
41. [ina) erib Samii inappah-ma nukvati ina mati 6as¥s
If on the [4th] of Sivan Venus appeared in the east, there will be a catastrophe of the army
of: the' (home)-land. Until the $th of Sabat she will stand in the east ; on the 8th of Sabat she
wTII dlfappear,‘ and, having remained absent [3] months in the sky, on the gth of Ayar Venus
will shine forth in the west; there will be hostilities in the land.

! Only the figure 10 is certain here. The stroke for the * This figure ison a new join or flake, now added to the
unit 1 is very doubtful. Only 10 or 11 is possible. tablet.

* WrioNewr, Handbuch, 174, suggested that KI-A=cburu; ° RI-KI-GA. Cf.ViroLreaup, Jshtir, XX 85, with TruRr-
he compared K7-A 37, Thomeson, Reports, 253 A 2, with  rau-Daxev, URUK. 30, g.

eburn Fir in 253, 2, &c. See K. 2321, R. 27, 7 The figure 8 is certain in both places in line 39.

* These signs are all uncertain. ¢ ¢Be taken away’.

¢ KuGLEr corrects this figure to 7. ’

ASTROLOGICAL INSERTION ON PERIODS OF INVISIBILITY I

42. [Summa ina arak) Du'uzi fim s5-kam *Nin-si-an-na ina erib Samsi innamiy nukrati ina mati

1basid ebiar mats i$8ir
43. adi ém g-kam $a aral Adari ina erib Sams$i izza-az dim 10-kam Sa araly Adari ittabbal-ma
44. @ni 7(?)-kam ina Samé if-ha-ram-ma dm 17-kam Sa aral Adari “ Nin-si-an-na
45. ina sit Sam$i inappak-ma Sarru ana Sarvi nukurta isappa-dr

If on the s5th of Tammuz Venus appeared in the west, there will be hostilities in the land;
the harvest of the land will be successful. Until the gth of Adar she will stand in the west
and on the roth of Adar she will disappear, and, having remained absent in the sky 7 days, on
the 17th of Adar Venus will shine forth in the east; king will declare hostility against king.

K. 160, Reverse. !

1. Summa ina arah Abi dm-6-kam “Nin-si-an-na ina sit Sam$i innamiy zunné ina Samé ibbassti
dr-bu-tu ibasss
" 2. adi fim 10-kam 34 araly Nisanni ina sit Sam$i izza~az dim 11-kam $a araly Nisanni i-tab-bal-ma
. 3 arpé ina Samé ihharam-ma dm 1i-kam 34 arap Du'uzm “Nin-si-an-na ina erib Samsi
inappak-ma
4. nukrati ina mati 16asid ebiir mats 1$3ir
If on the 6th of Ab Venus appeared in the east, there will be rains in heaven; there will be
disaster. Until the 1oth of Nisan she will stand in the east; on the 11th of Nisan she will dis-
appear, and, having remained absent 3 months in the sky, on the 11th of Tammuz Venus will
shine forth in the west ; hostilities will be in the land ; the harvest of the land will be successful.

5. Summa ina aral Ululi dm 7-kam *Nin-si-an-na ina erib Samsi innamir* ebir mati 188ir libbi
mati 1ta-ab ’
6. adi #m 11-kam & aral Ajari ina erib Samsi izza-az Am 12-kam 84 arah Aiari i-tab-bal-ma
7. 7 f-mi ina Samé if-ha-ram-ma fim 19-kam 34 arah Ajari “ Nin-si-an-na
8. ina sit Samsi inappal-ma nukrati ina mati 1basid
If on the 7th of Ulul Venus appeared in the west, the harvest of the land will be successful;
the heart of the land will be happy. Until the 11th of Ayar she will stand in the west and on
the 12th of Ayar she will disappear, and, having remained absent 7 days in the sky, Venus will
shine forth in the east on the 1gth of Ayar; hostilities will be in the land.

9. Summa ina araph Teiriti dm 8-kam *Nin-si-an-na ina sit Samsi innanir nukrati ina matati
16a$3d ebitr mati i$$ir
10. adi fim 12-kam 3G aral Simani ina sit Samsi izza-az dm 13-kam $4 aral Simani i-tab-bal-ma
11. 3 arfé ina $amé ih-ha-ram-ma dm 13-kam 34 araf Ulnli “Nin-si-an-na
12. tna erib Sam$i inappal-ma ebiir mati i$Sir libbi mati ita-ab
If on the 8th of Tesrit Venus appeared in the east, hostilities will be in the land; the
harvest of the land will be successful. Until the 12th of Sivan she will stand in the east and on
the 13th of Sivan she will disappear, and, having remained absent 3 months in the sky, Venus
will shine forth in the west on the 13th of Ulul; the harvest of the land will be successful ; the
heart of the land will be happy.

t III Raw. 63 Rev. 1=VirorLEAUD, Jshsdr, XIII 16.  * Written IGI; GAB omitted. Alsoin lines 13, 17 21, 25. 29.
c2
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13. Summa ina aral Arapsanna im 9-kam *Nin-si-an-na ina erib Samsi innamir mata® dannatu
7sabbat ]
14. adi[dim 13-Yeam $4 aral Du'uziina ertb Samsi izza-az dm 14-kam $a araly Di'uzi i-tab-bal-ma
15. dmi j-kam ina Samé ih-ha-ram-ma Gm 21%*kam 34 arak Diu'uzi *Nin-si-an-na
16. ina sit Samdi inappal-ma nukrati ina mat; 16asii ebir mati 185ir
If on the gth of Arahsamna Venus appeared in the west, disaster will seize the land. Until
the 13th of Tammuz she will stand in the west ; on the 14th of Tammuz she will disappear,
and, having remained absent 7 days in the sky, Venus will shine forth on the 21st of Tammuz (in
the east) ; hostilities will be in theland; the harvest of the land will be successful.

17. Summa ina aral Kislimi dm 10-kam *Nin-si-an-na ina sit Samsi innamir busahli $eim u
tibni ina mati ibas-3 .
18. adi dim 14-Ram $4 araly Abi ina sit Sam$i izza-az fim 15-kam $a arah Abi i-tab-bal-ma
19. arfé 3 ina Samé if-ha-vam-ma dim 15-kam 34 arap Arafsamna *Nin-si-an-na
20. ina erib Samsi inappal-ma ebiir mats i$5r
If on the 10th of Kislev Venus appeared in the east there will be hunger for grain and straw
intheland. Until the 14th of Ab she will stand in the east ; on the 1 sth of Ab she will disappear,
and, having remained absent 3 months in the sky, Venus will shine forth in the west on the 1 sth
of Arahsamna ; the harvest of the land will be successful.

21. Summa ina araly Tebits im 11-kam * Nin-si-an-na ina erib Samsi innamir ebir mati &y
22. adi 4dm 15-kam $a aralp Ululi ina erib Samii izza-az im 16-ham 4 aral Ululi i-tab-bal-ma
23. dmi 7-kam ina Samé if-ha-ram-ma dm 23-kam $a arah Ulnli “Nin-si-an-na

24. ina sit Samsi inappal >-ma ebiir mati issiv libbi mati ithh -

If on the 11th of Tebit Venusappeared in the west, the harvest of the land will be successful.
Until the 15th of Ulul she will stand in the west ; on the 16th of Ulul she will disappear, and,
having remained absent 7 days in the sky, Venus will shine forth in the east on the 23rd of
Ulul; the harvest of the land will be successful ; the heart of the land will be happy.

25. Summa ina arah Sabati dm 12-kam “Nin-si-an-na ina sit Sam$i innamir ebir mati 155y

26. adi dim 16-kam 34 arap Tesriti ina sit Samss izz0-az dim 17-ham 34 aral Tesriti [i-tab-bal-ma)
27. 3 argé ina Samé t)-ha-ram-ma dm 17-kam o aral Tebit; “Nin-si-an-na

28. ina erib Samsi inappal-ma [ebur mati i35ir)

If on the 12th of Sabat Venus appeared in the east, the harvest of the land will be success-
ful.  Until the 16th of Tesrit she will stand in the east; on the 17th of Tesrit she will disappear,

and, ha.ving remained absent 3 months in the sky, Venus will shine forth in the west on the 1 7th
of Tebit; [the harvest of the land will be successful].

29. Summa ina aral Adari dm 13-kam “Nin-si-an-na ina evib Sam$i innamir Sarru [ana sarri
nukurta idappa-dr)

30. adz fim 16-kam* 34 aral Arajsamna ina erib Samsi izza-az dm 1 7-kant 34 aral Arapsamna
t-tab-bal-ma

3I. ﬂmi z-»éam ina Samé ih-ha-ram-ma dim 25-kam $é arah Arahsamna “Nin-si-an-na

32. na sit Sam$i inappaf-ma mata dannatn isabbat

1 Cf..Kmo, J.lag:'t, 31, 6. * ViRoLLEAUD has 11 here, but 1II R. 63 correctly 21. * Sign KUR.
* This figure is clearly written and may be seen on the photograph.
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If on the 13th of Adar Venus appeared in the west, king shall send challenge of war to king.
Until the 16th of Arahsamna she will stand in the west; on the 17th of Arahsamna she will

disappear, and, having remained absent 7 days in the sky, Venus will shine forth in the east on.

the 25th of Arahsamna ; calamity will seize the land.
33. 12 kiisru-ta MU-ra-tum’ 34 “Nin-st-an-na gab-ri Bab-ili-(kz)
Twelve corresponding groups (of the motions) of Venus. A copy from Babylon.

34. Summa ina araly Ulnli Sani-kam dm 1-kam *Nin-si-an-na ina ertb Samsi tt-bal
35. #m 15-kam ina Samé thharam-ma ina aral Uleli sant-kam dm 17-kam “Nin-si-an-na
36. ina sit Sam$i innamir® tapdi® ina mati ruk-ti tbassi : ina ekalli amtn . ... .......

If on the 1st of intercalary Ulul Venus disappeared in the west, remaining absent 15 days
in the sky, and on the 17th of intercalary Ulul Venus appeared in the east, there will be a defeas
in a distant land ; in the palace a female servant will . .. [19th year]

37. Summa ina arah Simani dim 25-kam *Nin-si-an-na ina sit Samsi it-bal
38. 2 arjé hmi 6-kam ina Samé ifharam-ma ina arah Ulnli Gm 24-kam?
39. *Nin-si-an-na ina erib Samsi innamir libbi mati ita-ab

If on the 25th of Sivan Venus disappeared in the east, remaining absent 2 months and 6
days in the sky, and on the 24th of Ulul Venus appeared in the west, the heart of the land wiil
be happy. [20th year] ,

40. Summa ina arap Nisanni m 27-kam* * Nin-si-an-na ina erib Samsi it-bal
41. Am3 7-kam ina Samé if-ha-ram-ma ina araly Aiari dm 3-kam “Nin-si-an-na
42. ina sit Sam$i innamiy nukriti ina mati ibas3d ebiar mati i3ir.

If on the 27th of Nisan Venus disappeared in the west, remaining absentin the sky 7 days.
and on the 3rd of Ayar Venus appeared in the east, there will be hostilities in the land ; the
harvest of the land will be successful. [21st year]

43. [Summa ina aral Tebiti dim 28-kam) “ Nin-si-an-na ina sit Samsi it-bal
44- [2 arfié ina Samé ifjaramma ina) avah Adari #m 28-kam * Nin-si-an-na
45. [ina erib Samsi innamir| Sarru ana Sarri salta idappa-ar :

If on the 28th of Tebit Venus disappeared in the east, remaining absent 2 months in the sky,
and on the 28th of Adar Venus appeared in the west, king will send a challenge of war to king.
[Restored from K. 2321, R. 20-1.] [21st year]

46. [cevrnnennnnn. g BFE ()i 1 ki () kii pf Labiri-su®

' Kisrdtu is clearly a singular fem. as the adjective MU-ra-
fum proves. KUGLER, Sternkunde, 262, reads gabratum, but
there is no adjective gaéru. Apparently only majiratum or
pairatum are possible, and no adjective pafru or pafiru,
pafiralum, exists. VIROLLEAUD also transcribes gad-ra-fum.
Kucrer rendered the phrase by ¢ 12 corresponding groups’,
which makes good sense.  If Aisrd/u means ¢ problem ’, and
pairatum be assumed as the correct reading, the sense may
be * 12 problemssolved’. But I cannot see the sign GAB
on the tablet. See also the photograph. Read fatratum?

3 This source, Obv. 1—30 + Rev. 34—46, employs /G/-GAB
for namaru in Obv. 1-30, but /G7 only in Rev. 34—46,

unless line 36 be an exception, as is supposed by my
rendering. I take $7 for tapdd, and cf. RA. 12, 7 n. 1.
VIROLLEAUD transcribed gad-iim, by which he probabiv
means ¢ablu. I cannot see GAB on the tablet ; MU seems
to be clearly written. What then is M/T-¥? GAB would
be the better reading. ® Sic: read 1 for 24.

* K. 7072+ Rm. 134, 4, has 26 here. Rm. 134 has 6-da¥
interval.

® Text has k-f KA U-RA-$u, like the original (it has been
written and collated). Space for about 20 lines is broken
away here. The colophon occupied a few lines, and toe
remainder was probably uninscribed.
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CHAPTER III
TRANSCRIPTION AND TRANSLATION

K. 2321+ K. 3032, Obverse.
1. [$umma ina arah Sabati dm 15-kam “Nin-si-an-|na ina erib samsi it-bal dmi 3-kam ina Samé
ih-ha-ram-ma
. [ina araj Sabati 4m 18-kam *Ninl-si-an-na ina sit Samsi innamir tapdé Sarrand
. [*Adad zunné-iu “Ea nokbé-su) ub-ba-la Sarru ana Sarri sulma isappar

[If on the 15th day of the month éabat] Venus disappeared in the west, remammg absent
in the sky 3 days, and [on the 18th day of the month sabat] Venus appeared in the east,
catastrophes of kings; [Adad] will bring [rains, Ea subterranean waters]; king will send
greetings to king. See K. 2321, R. 22-3. [Year 1]

N

53

4. [Summa ina aral Arahsamni dm 11-kam *Nin-si-an-\na ina sit Samsi it-bal 2 arpé dmi 7-kam
ina Samé if-ha-ram-ma
5. [ina arap Tebeti dim 1g-kam * Nin-si-an-na) ina erib Samsi innamir ebiir mati 183ir
(If on the 11th day of the month Arahsamna Venus] disappeared in the east, remaining
~ absent in the sky 2 months and 7 days, and [on the 1gth day of the month Tebit Venus]
appeared in the west, the harvest of the land will be successful. See K. 2321, R. 17. [Year 2]
6. [Summa ina aral Ululi dim 23-kam *Nin-si-an-nalina erib samsi it-bal dimi 20-kam ina Samé
ip-ha-ram-ma
7. [ina arag Tesriti im 1 3-kam * Nin-si-an-naina sit am$i innamsr nukrati ina mati 160834 ebir

mali 3%

[If on the 23rd day of the month Ulul Venus] disappeared in the west, remaining absent 20
days in the sky, and [on the 13th day of the month Tesrit Venus] appeared in the east, there will
be hostilities in the land; the harvest of the land will be successful]. [3rd year]

8. [$umma ina aral Du'zi' dim 2-kam * Nin-si-an-na ina) sit Samsi it- 6al 2 arfé dm 1-kam ina

Samé if-ha-ram-ma

9. [tna arah Ululi fim 3-kam *Nin-si-an-na) ina erib Samss innamir libbi mati ita-ab

[If on the 2nd day of the month Tammuz Venus] disappeared in the east, remaining
absent in the sky 2 months and 1 day, and [on the 3rd day of the month Ulul Venus] appeared
in the west, the heart of the land will be happy. [4th year]

10. [Summa ina aral Aiari dm 2-kam *Nin-si-an-na ina) ertb samsi it-bal 4mi 15-kam? ina Samé
ig-ha-ram-ma ,
11. [ina ara} Ajari dm 18-kam * Nin-si-an-na)ina sit am$i innamir zunné u mile ibaisd ebity mati
3
[If on the 2nd day of the month Ayar Venus] disappeared in the west, remaining absent in

! Text of W. 802 has KU, error from line 7.
* Var. W. 802 has 18 here and 18 in line 11, which is clearly a case of dittography.
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the sky 15 days, and [on the 18th day of the month Ayar Venus] appeared in the east, there
will be rains and floods ; the harvest of the land will be successful. [sth year]

12. Summa ina aral Kislimi éim 10 +[2-kam “Nin-si-an-na ina) sit Samsi it-bal 2 arpé dimi 4-kam
ina Samé if-ha-ram-ma
13. ina arah Sabati dm 16-kam* *Nin-si-an{na ina) erib Samsi innamir ebir mati isir
If on the 12th of Kislev Venus disappeared in the east, remaining absent in the sky 2 months
and 4 days, and on the 16th of Sabat Venus appeared in the west, the harvest of the land will
be successful. See K. 2321, R. 19. [5th year]

14. Summa ina arah Arahsamna am 20 +[8)* “ Nin-si-an-na [ina erib Samsi) it-bal fimi 3-kam ina
Samé ih-ha-ram-ma
15. ina arah Kislimi® fim 1-kam *Nin-si-an-na ina [5it Sam$i innamir) husahli S¢im u tibni ina
mati 1baisi* dr-bu-tu i$Sakan.
If on the 28th of Arahsamna Venus disappeared [in the west], remaining absent in the sky
3 days, and on the 1st of Kislev Venus appeared [in the east], hunger for grain and straw will
be in the land ; desolation will be wrought. [6th year]

16-17 =K. 160, Obv. I 1-3.
Venus disappeared in the east, Ab 21st; period of absence 2 months and 11 days; rose in
the west, Arahsamna 2nd. [7th year]

18-19 =K. 160, Obv. I 4-6. .
Venus disappeared in the west, Tammuz 2 sth; period of absence 7 days; rose in the east,
Ab 2nd. [8th year]

20-1 =K. 160, Obv. I 7-8.
Venus disappeared in the east, Adar 25th, in the 8th year of Ammizaduga. [8th and 9th
years]

22-3=K. 160, Obv. I g-10.
Venus disappeared in the west, Adar 11th;* penod of absence 4 days; rosein the east, Adar
15th. [oth year]

24-5=K. 160, Obv. 11-12.
Venus disappeared in the east, Arahsamna 1oth; period of absence 2 months and 6 days;
rose in the west, Tebit 16th.* [1oth year] . 5

26-7 =K. 160, Obv. 13-14. .
Venus disappeared in the west, Ulul 26th; period of absence 11 days; rose in the east,
intercalary Ulul 7th. [11th year]

! Var. W, 802 has 29 here, and in line 12 Keshimu 26. ¢ Here Var. -insem KI-MiN, which probably refers to line
* pi-pf e$-Yu, scribal note, ‘a recent defacement of the text’. 13, ebur mat z'.l‘}ir.. . ) o
The units of this figure were lost on the original from which * The text has Srvan for Adar, and the interval is g mont
Asurbanipal’s scribe made his copy. Var. W. 8oz has 18, and 4 days!

clearly an error for 28. ¢ Text of K. 2321 has 16 clearly.

s The text has Krslimu clearly. See K. 2321, R. 12-13.

hawda
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Reverse

1. Summa ina aral Nisanni “Nin-si-an-na dm 8-kam ina sit Samsi it-ba¥ 5 arpé dmi 17-kam ina
Sami-¢ 1f-hi-ram-ma

2. ina aral Ululi dm 25-kam *Nin-si-an-na ina erib Samsi innamir lib-bi mati iib [Year 12]
. Summa ina aral stanm “Nin-si-an-na ém 26-kam ina erib Samsi it-bal fimi 6-bam ina Sami-e
ih-hi-ram-ma

4. ina aralh Aiari im s-éam ina sit Samst innami-ir nu-ku-ra-tu ina mati 16asss ebur mati iiir
[Year 21]

5. Summa ina araly Ajari *Nin-si-an-na fim 2-kan ina erib Sami-e it-bal imi 1 5-kam ina Sami-¢
ih-hi-ram-ma

6. ina arah Ajaridim 18-kam “ Nin-si-an-na ina sit samsi innami-ir zunné u milé ibadii ebur mats
i$sirt [Year 5]

7. Set in west, Ayar sth, interval 7 days; rose in east,

8. Ayar 12th. [Year 13] Restored from K. 160, 17-18.

9. Set in east, Sivan 25th, interval 2 months 6 days; rose

1o. in west, Ulul 1st. Restored from K. 160, R. 37-9. [Year 20]

11. Set in east, Tammuz 2nd, interval 2 months and 1 day; rose in
12. west, Ulul 3rd. Restored from K. 2321, Obv. 8-9. [Year 4]

13. Set in west, Tammuz sth, interval 15 days; rose in east,
14. Tammuz 20th. K. 160, Obv. 24~5. [Year 16]

15. Set in west, Tammuz 25th, interval 7 days; rose in east, Ab 2nd.

16. Restore from K. 160, 4-6, and K. 2321, Obv. 18-19. [Year 8]¢

17, 18 = 3, 4, on fragment.
[Summa ina arak Abi dm 20-kam *Nin-si-an-na ina sit 3amsi it-bal 2 arké fimi 1 s5-kam ina
Sami-€] il-hi-ram-ma

[ina aral Arafsamna dm s-kam ina erib Sam$i innami-ir zunné ina mati 16aisi) dr-bu-tu
isSakan

Restored from K. 160, Obv. 22-3 ; and Sm. 1724, 4-5. [Year 15]°
19, 20 =5, 6, on fragment.

[$umma ina arak Abi dm 21-kam “Nin-si-an-na ina sit Samsi it-bal 2 arfé dmi 11-kam ina)
Sami-e ih-hi-ram-ma

[fnaarap Arapsamna im 2-kam) *Nin-si-an-na ina erib samsi innamil-iv zunné ina mati)
16asih &r-bu-tu i$3akan

Restored from K. 160, 1-3, and K. 2321, Obv. 16-17; Sm. 174, 6-7. [Yc;lr 7]°

! Text in ViroLLEAUD, Jshtir, XV. * This should correspond to K. 2321, rev., first line on the
* rathyear. Restored from Rm. 134and K. 7072=K. 160, fragment, which has ebur mati #$¥ir, but the corresponding
15-16. K. 7072 has 25th of T7u! clearly. omen on the obverse has aréutu :¥akan! Since the omen
* arst year. Restored from Rm. 134 and K. 7072=K. for lines 13~4 has ina Samé milé ina nakdé thasid, and this
160, R. 4o-2. Rm. 134 has interval of 6 days, and 26th may agree with Sm. 174, 3, sunné ina Samé (?), FoTHERINGHAM
of NVisan; K. 160 has 7 days and 27th of Nisan. K. 7072 would invert 13+ 714 and 15+ 16.

has Ayar 3. ¢ FornerinGHaM would invert these two paragraphs as here
¢ sthyear. K.7072 and Rm. 134=K. 2321, Obv. ro-t1. restored; he argues that the observations are usually in order
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7. Summa ina arvaly Ululi “Nin-si-an-na dm 23-kamina erib Samsi it-bal imi 20-kam ina samé
th-bi-ram-ma
8. ina arah Tesvit! fim 13-kam ina sit Sam$i innami-ir nu-kur-a-tunt ina mati 16assi ebiir mati
ey
If on the 23rd of Ulul Venus disappeared in the west, remaining absent 20 days in the sky,
and appeared in the east on the 13th of Tesrit, there will be hostility in theland; the harvest of
the land will be successful. [Year 3]

9. Summa ina arval Ulnli “Nin-si-an-na dm 26-kant ina erib Samsi tt-bal #mi 12-kam?® ina Samé
th-hi-ram-ma
10. na araly Ululi Sant im 8-kam?® ina sit Samsi innamsr libbi mati ita-ab e

If on the 26th of Ulul Venus disappeared in the west, remaining absent 12 days in the sky,
and appeared in the east on the 8th of intercalary Ulul, the heart of the land will be happy.
K. 160, Obv. 13-14. [11th year]

11. Summa ina aral Tesrit “Nin-si-an-na fim 11-kam ina erib 3amsi it-bal 1 arak fimi 17-kam ina

Samé ip-fi-ram-ma
12. tna aral Arajsamna dm 28-kam * Nin-si-an-na ina sit Samsi innam-1r zunné ina mats 16asitl

dr-bu-tu i$Saka-ant )

If on the 11th of Tesrit Venus disappeared in the west, remaining absent 1 month and 17
days in the sky, and on the 28th of Arahsamna Venus appeared in the east, there will be rains
in the land ; destruction will be wrought. K. 160, Obv. 20~1. [Year 14]

13. Summa ina Arahsamna “Nin-si-an-na dm 28-kam ina erib Samsi 1¢-bal fimi s-kam ina $amé
thhiram-ma
14. tna aral Kislimi [dm 3-kam ina) sit Sam$i innami-ir fusaphi $¢im u tibni ina mats 1hasss

If on the 28th of Arahsamna Venus disappeared in the west, remaining absent 5 days in the
sky, and [on the 3rd] of Kislev she appeared in the east, there will be hunger for grain and straw
in the land. K. 2321, Obv. 14-15. [6th year] .

15. [Summa ina aval Araksamna “Nin-si-an-na fim 11-kam ina) sit Samsi it-bal 2 arké dmi 8- -

kam ina Samé thhiram-ma ina aral Tebiti dim 19-kam ina erib Samsi innami-ir ebiir mati 1$5ir

If on the 11th of Arahsamna Venus disappeared in the east, remaining absentin the sky
2 months and 8 days, and on the 19th of Tebit she appeared in the west, the harvest of the land
will be successful. K. 2321, Obv. 4-5. [Yean2]

- [$umma ina aralp Arafsamna * Nin-si-an-na iim 8-kam ina sit Samsy) it-bal 2 arhé fimi 8-kam
ina Sami-e ih-fi-vam-ma ina arak Tebiti dm 16-kam ina erib Samsi innami-ir ebisr mati i$3ir
K. 2321, Obv. 24-5; K. 160, Obv. 11-12. [Year 10]

of years (Nisan 12, 21, Ayar 5, 13, Tammus 4, 8, 16, Ulul  Kish duplicate, Rev. 12, has Arahsamna 27, which FoTngr-
3, 11, Adar 8, 9). INGHAM identifies as the only correct date, astronomically, in
! Text KU. So already Crarc. this observation.  7¢¥ri7 in line 11 is clearly an error for
* K. 160, Obv. 13 has 11. Arahksamna, but the figure 11, or 10, on all three texts is
* K. 160, Obv. 14 has 7. erroneous. The interval according to ForreringHAM should
* This impossible astronomical statement agrees with the be about 3 days, consequently Araksamna 24 should stand
major text K. 160, Obv. 20~1, where the figures are 7e§r## in line 11.

10, interval 1t month and 16 days, and Araksamna 26. The

2153 D
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17. [Summa ina aral Kislimi *Nin-si-an-na iim 2)1-kam ina sit Samis it-bal 2 arké ina Sami-e ih-
fhi-ram-ma

18. [ina arak Sabati 4im 21-kam ina erib Samss) innami-iy ebiir mati issir
K. 160, Obv. 18-19. [Year 13]

19. [Summa tna araly Kislimi * Nin-si-an-na éim 24-kam ina) sit Sam$i it-bal (2) arpé? 4imz 4-kam
ina Sami-¢ thhiram-ma ina arah Sabati fim 28-kam ina erib famsi® innamiy ebity mati i$5ir 4
K. 2321, Obv. 12-13, and Kish tablet. [Year 5]

20. [Summa ina aral Tebiti “Nin-si-an-na ina im 28-Yeam ina 3it Samii it-bal 2 arpé ina fami-e
ih-hi-ram-ma )

21. [fna aral Adari sim 28-kam ina erib fami innami-lir Sarre ana Sarvi salta iSappa-ar.

An eastern setting in Tebit is expected here, and the only observation possible is the broken
text of K. 160, R. 433, for the 21st year, where the western rising is on the 28th of Adar. The
omens also agree, and there seems to be no alternative. [Year 2 1]

22. [Summa ina arah Sabati “Nin-si-an-na fim 2 5-Yeam ina erib Samsi it-bal Ami 3-kam ina Sami-e
ibhiram-ma ina aral Sabati im 28-kam

23. tna 5it Sam¥i innami-ir tapdé Sarrani) *Adad sunné-iu “E-a nakbé-Su ub-ba-lam sarru ana
Sarri Sulma(ma) iSappa-dr
This is obviously identical with K. 2 321, Obv. 1-3, and Kish tablet, Obv. 1-3, but the

figures there are 15-18, being raised by 10 on K. 2321, Rev. 22; the omission or insertion of
the unit 10 is a common error. [Year 1]

" 24. [$umma ina aral Adari “Nin-si-an-na im 2 5-Yeam ina sit Samsi it-bal 2 arké dim 7-kam ina
Sami-e if-fi-ram-ma
25. [ina arah Simani® iim 2-kam] ina erib Samsi innami-ir Sumbut umman ma-ai-ti, [Year 8]

This is probably the fragmentary observation in K. 160, Obv. 7, and K. 2321, Obv. 20,
and has been entered before the setting on Adar 11th in line 26. .

26. [Summa ina aral Adars iim 11-kam *Nin-si-Jan-na ina erib Samsi it-bal iimi 4-bam ina Sami-e
ih-hi-ram-ma .

27. [#na araf Adari dm 15-kam ina) sit Samsi innami-ir : (ina Samé innamir) -Sarru ana 3arri
Sulma(ma) iSappa-dr ebiiru iy Libbi mati ita-ab. [Year 17] -

This entry apparently combines K. 160, Obv. g-10=K. 2 321, Obv. 22-3 (gth year), and

! The text has erib Yam¥;,
* The text has no figure before arjpé.
® The text has gif Samir,

. * The scribe has interchanged the eastern setting with the
western rising in his copy. Obviously the month Kisiew
stood in line 19, and if 2 western setting be assumed as in
the text then the interval cannot be so long as a month, to
the eastern rising in Sadat; the scribe’s text imposes the
restoration of Saéaf in line 19, which would make the suc-
cessive order of month-names wrong. The interval has no
number before ‘month”’; the scribe’s copy had a figure here,

but he observed that, if the text be correct, the interval must
be less than 2 month, and he consequently omitted the figure.
® So, since the 8th year had no intercalary Adar. Note that
the next observation on K. 160, Obv. g, has Simanu
erroneously for Adar, a corruption taken from Simanu
which had been suppressed.

* This is due to a secondary principle introduced into the
method here. When settings occur in the same month the
scribe follows the order of the years. This was discovered
by FoTHERINGHAM.

-
T KI-A.

XVIItH YEAR 19

K. 160, Obv. 28-9 (17th year). Note that the omen here combines the omens f’f these two
years, and that A/-4, ideogram for éé#rx, or ebiir mati, has been erroneously inserted into
K. 160, Obv. 29.

28. [24? ki-tgru-ti] $a “Nin-si-an-na a-fou-tum

This restoration ¢ Twenty-four groups (of the motions) of Venus?, aktitum’, is suggested'by K.
160, Rev. 33. The Rev. of K. 2321 does not include two observations: (1) the eastern st:ttmg on
the 15th of Adar, year 16, and (2) the western setting of intercalary Ulul Ist, year 19. There
should be 13 eastern settings and 13 western settings in the 21 years of Ammizaduga, or a.toml of
26 settings on the reverse of K. 2321. af##tu is probably the classical plural of the adjective af,

* ‘strange’, ‘rare’, ‘unusual’, that is ‘groups arranged in a different order from those on the obverse".
’

apfitum may possibly be a variant of apftum, as Sakditum of ffl_éi‘tum. Cf alsq n'i‘éﬁtum for
ntkatum, ‘adulteress’, Assyrian Code of Laws, §§ 23, 33. On this supposition {Vzmamm a-fu-
“Yum means the ‘ hostile Venus ’, for which see the title of Ishtar mul-bar, the ho.:;ule smx:, CHIERA,
Sumerian Religious Texts, No. 1, Col. I11 16; 1V 22, and my editio? of this text in JRAS.
1926, pp. 15-72. Cf. fakkab a-ju-u, title of Nergal, Mars., K. 7646 ; WEIDNER, Handbuck, p. 9,
line 11. But Venus is not, by any means, always a hostile star. L

[The technical term corresponding to 4:s7% in modern astronomy is ‘ conjunction’.—J.K.F.]

29. Summa ™isag-me-gar ina Setr-ti th-[tu-Jun Sarvani nakriti ultallomu tuppu 63-kam enuma
Anu*Enlil . o
If Jupiter, in the morning (of his heliacal rising), was é»i//iant, hostile kings will make peace.
63rd tablet of ‘ When Anu, Enlil’. :

This catch-line occurs at the end of K. 3601 = VIROLLEAUD, /skéa» IV, a tablet of enti-rcly
different Venus observations, and is partially preserved on the duplicate, K. 1 f84o, Bab'ylomaca,
VI 253. The Kish tablet has the same catch-line, but numbers the tablet 62 in the senles. A:l
extract of the 64th (63rd ?) tablet begins with this line, DT. 77 = ViroLLEAUD, §uppl. XL1V,
and is cited by Trompson, Reports, 185, 1; 186, 1; '196, 115 271, e.dge. ,Isktdr 1V 35 a}?pa‘lr-
ently explains the obscure verb Zéfun by Sarrura 3%, h:e bore brxl}nance . JasTrOW, fe zgw;:
639, supposed z4fun to stand for i&fum, and rendered ‘is covered’, but even were the verb
katamu, ‘to cover’, assumed, it cannot be passive or neuter. THOMPSON,'Rlﬁ.. Ir.zdax, place(.i
the form under 4anu, for which there is, so far as the form goes, j.ustiﬁcatxon in lktunu, Epic
of Creation, IV 35; VI 12 b; this would mean ‘he was firm, certain’. Undoubtedly we have

erb, Aanwu or kat(f)an. ] )
hen;(?.l : ;’:"I ,va neo—Babyloniar(;)copy, was written by the hand of Nergaluball.x;, and the.Klsh
duplicate has a long colophon, ¢ 37 lines (observations), a copy from Babylon, written a.ccordmg to
its original and collated, by the hand of Nergal-epus, son of.. e ereaaaes , Kish, in the. ):iear
of Sargon, king of [the land of Assyria]l’. The Kish tablet was therefore copied in
the period 721703, and is the oldest copy which we now possess. o .
The reverse of the Kish tablet (12-13) ends with the western setting in Zef7i¢, and the

1A cor;ﬁate text is also suggested by the colon after the line 29, by the long inseﬁion, does not appear :: Iu(‘ ;3;: ,1’_
sign $7and the insertion 48-4 V-3, probably a remnant of  Rev. This eastern setting should have occurr A
a second ina it Samds innamsyr. samna.
* Also the group for the year 18, suppressed on K. 160, after

D2
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eastern rising on the 27th of A7ajsamna (26th and 28th on the other texts), year 14 =K. 2321,
Rev. 11-12. It is followed by 2 £isru $a *Ninsianna, but there is only o observation or group
above it; Zsrutum in K. 160, Rev. 33, is employed for a single group. Line 11 begins /z-dar-
[#2?], ¢ thou shalt see (?)’, and line 10 has 4 £4:-[Zs-+u-#:], and in fact the ends of 4 groups remain on
the tablet above it, hence a group must be missing between lines 11~12, and thisis undoubtedly
the group, K. 160, Rev. 34-6, western setting on intercalary U/ 1st, also omitted on K. 2 321,
The four groups on the Kish tablet, Rev. 2-9, do not entirely agree with the text of K. 2 321, Rev.
3-10. Lines 6-7 do correspond to the proper group, K. 2321, Rev. 7-8, but the remaining three
do not, and consequently the Kish tablet arranged the 26 observations on some other principle.
K. 2321, Rev, clearly adheres to the scheme of arranging the groups in the monthly order
of Venus settings, whether eastern or western. It is not possible to discover what principle the
scribes of Kish followed on the reverse of this tablet.

CHAPTER IV
TRANSCRIPTION AND TRANSLATION

X Rm. II 531
1. [Summa ina arah Ajari dm 5-Yeam [“Nin-si-an-na ina erib Samsi it-bal 7 d-mi ina Sami-e
ihharam-ma)
2. [ina araly Aiari] dim 12-kam ina (sit Samsi innamir ebiir mati i855r] [Year 13]
3. Summa ina Tebiti(im 21-kam' {Nin-si-an-na ina sit Sam$i it-bal . . ... ... ina Sami-e
- thharam-ma)

4. ina arap Sabati dm 11-kam * [Vin-si-an-na ina erib 3amsi innamir ] [Year13)

5. Summa ina arah Tesriti dm 10-kam “Nin-si-an-na [ina erib Samsi it-bal 1 arak dmi 16-kam
ina Sami-¢ 1h-ha-ram-ma)

6. ina aral Aralsamna dim 26-kam ina sit Sam$i® innamir zunné [ina mati ibasiu ]
[Year 14]

7. Summaina araly Abidim 21-kam *Nin-si-an-na ina sit Samsi [it-bal 2 arké dims 16(?)-kam ina
Sami-€]

8. ty-ha-ram-ma ina aral Araksamna® dim s-kam ina erib Samsi [innamiy zunné ina mati ibasss)

9. dr-bu-tu [#33akan] [Year 15]

10. Summa ina aval Du'uzi* dim 4-kam *Nin-si-an-na ina erib Samsi [14-bal dimi 16-kam ina Sami-¢
thharam-ma]
11. ina aral Di'uzi dim 20-kam ina sit Samsi ©

é u [milé 1bassd] [Year 16]

12. [$umma ina arah)] Adari iim 15-kam “Nin-si-an-na ina sit Samsi it-ball ... arké . .. fimé

" -kam ina Sami-¢ ifjaram-ma)
13. [(na arak .. . dim .. Yeam ina erib Samsi innamiy . . .. ... & [Years 16 +17]

13. [$umma ina aral Adari iim 11-kam) *Nin-si-an-na [ina ert6 Samsi it-bal, &c.}*
’ S. 174
This small fragment probably belongs to the same tablet as Rm. 134 or K. 7072, that is, to
an Assyrian copy of the reverse of K. 2321, and partially restores lines 14-20 of these two
tablets as reconstructed in my edition of Rm. 134+ K. 7072; see the restoration of K. 2321,

Rev. 1-5. Line 8 of S. 174 corresponds to K. 2321, Rev. 7, and line 9 to K. 2321, Rev. 8.

! K. 160, Obv. 18, has zo here and 21 in line 19, which
is probably correct.

* Text erib Sam$s as on K. 160, Obv. 21, where line 20 has
also a false text, s1f Samir for erib Samis.

* Text has Kislev, which is corrected after K. 160, Obv. 23.

The scribe should have Arajsamna here, which he falsely
entered in line 10!

¢ Text Araksamna

® The traces are certainly not RU-TZM as on K. 160,
Obv. 27. ¢ See K. 160, Obv. 28.
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CHAPTER V
PAST STUDIES OF THE SUBJECT

AMONG the tablets discovered by S;k Henry Lavarp in his excavation of the library of
Ashurbanipal at Kuyunjik, the ancient Nineveh, in 1850 and following years, and deposited
in the British Museum, is a document in the Assyrian language (K. 160), the cuneiform text of
which was published by S;k HEnry RawLinsoN and GEORGE SMITH, Cuneiform Inscriptions of
Western Asia, vol. iii (1870), pl. 63, under the title of * Table of the Movements of the Planet
Venus and their influences’. This text; which as we know contained serious errors, was reprinted
with interlinear transcription and translation by Savce, 7ke Astronomy and Astrology of the
Babylonians, with Translations of the Tablets relating to these Subjects, TSBA. iii (1874), pp. 316~
39. The translation is fairly successful as a rendering of the astronomical contents, but it
expresses the different phenomena categorically, instead of hypothetically, and the duration of
invisibility of Venus is in each case given as the date of reappearance measured from the date
of disappearance. This latter error is of purely grammatical importance. It is not surprising
that the eighth line, which contains the year-formula of the eighth year of the reign of Ammi-
zaduga, expressed as usual in the Sumerian language, should have been wrongly read and, in
consequence, not recognized as a date. The system of dating by year-formulae was first made
known by Georce Smitw in his paper Early History of Babylonia, TSBA. i (1872), pp- 45 ff-
SmITH'S paper gave translations of many such formulae, but no cuneiform texts. There was, there-
fore, nothing to suggest that the words in the eighth line were such a formula. InSavce's paper
the text and translation are not accompanied by any commentary or other attempt at the explana-
tion of the tablet, which is briefly described ! as a long table of the phases of Venus. How
completely it could be misconceived is shown by a reference made by LenorManT, La Divina-
teon (187s), p. 21, note, who refers to Savce's paper and describes the document as a complete
table of the movements of the planet and of auguries from its positions during one year.

A translation of the text with an astronomical discussion was contributed by Bosanquerand
Savce under the title of 7% Babylonian Astronomy, No. 3. The Venus Tablet to MN. 40 (1880),
PP- 565-78. The translation differs very little from that which Savce had published six years
earlier, and contains substantially the same false interpretation of the line which is now known to
contain the year-formula. In this paper BosaNQUET and SavcE went far in the way of interpret-
ing the tablet. They realized that it consisted of three parts, the first of which contained a
series of observations of Venus including last appearance in the east, first appearance in the west,
last appearance in the west, first appearance in the east, continued through at least six synodic-
periods, the day of the month of each phenomenon and the duration of invisibility being recorded.
The rest of this part they considered too imperfect for analysis. The second part they found to
be different in style and grammar from the rest ; and, though it contained phenomena of Venus
similar to those contained in the first part, they noticed that these were made to recur at uniform
intervals; by a not unnatural misunderstanding they concluded that it gave Venus a synodic
period six months too long, and decided that it was a fabrication by some person wholly

! p. 196.
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unacquainted with the phenomena. The third part was found to be analogous to the first and to
consist of a continuous series of observations. BosaNQUET and SAYCE were in doubt whether

‘the calendar to which the observations were referred was a lunar calendar or one where each

month contained 30 days. They realized that the date of a conjunction of Venus and the Sun
with its attendant disappearance and reappearance of the planet recurred at periods of just under
eight years, and computed that Venus would return to the same phase at the same date in the
sidereal year at the close of a period of 235182 sidereal years. They went on to say:

It would be quite possible in this way to calculate the dates at which the observations of
this tablet could have been made ; but a conjectural element enters into the reconstruction of the
calendar of the observations. And as there is nothing to associate these observations with
historical dates, there is no possibility of a real contribution to ancient history in this case.’

The astrological influences of the phases were not discussed in th.is paper.

Though unable to date the observations astronomically, they observed that the antique style
and the fact of their belonging to the collection supposed to have been made by Sargon of Agade
tended to refer them to a period older than 1700 B.c.

BosanQUET and SAYCE’s analysis of the observations may be made clearerto those who are not
astronomers by a little explanation of the successive phenomena of the planet Venus. Venus,
moving in an orbit smaller than the Earth’s, must always appear to be much in the same direction
as the Sun. She may sometimes be to the left of the Sun, sometimes to the right of him, but she is
never more than 48° distant from him, and at her greatest distance crosses the meridian between
three and four hours before or after him. The result is that she can only be seen in the morning
before sunrise or in the evening after sunset, and if she is very near the Sun she cannot be seen
at all, except that very clear-sighted people may sometimes see her near the Sun in broad daylight.
We have no mention of any such observation at Babylon. Venus is therefore in succession :

(1) the evening star, Greek Hesperos and Latin Vesper;

*(2) invisible ;-

(3) the morning star, Greek Phosphoros, Latin Lucifer ;
(4) invisible;
and then the evening star again.

The synodic period or mean duration of the four phases is 584 days, while the length of the
individual phases is variable. Five of these periods will last 2,920 or, more exactly, 2,9 xq% days;
eight solar years are 2,922 days; 99 lunar months are 2,923} days. The result is the‘xt a
particular phase of Venus recurs at the same season of the year and month at i{)tcrvals of eight
years ; only the return is not absolutely exact, for it falls about 2} days ea;u'lxer' in the solar year
and 4 days earlier in the lunar month. From this it follows that if a conjunction of Venus with
the Sun falls two days after new moon, it may be expected to fall two days before new moon
eight years later, but will not fall near new moon again till 64 years after the: first date, when
eight intervals of four days will have amounted to a complete month. At_ ths recurrence the
_conjunction will fall 17 days earlier in the solar year, so that if the exact position of the calendar
months in the solar year is not fixed, a phase of Venus may recur in the same month and on or
near the same day of the month at intervals of 8, 56, 64, and even 112 or 120 years. When
Venus at conjunction is between the Earth and the Sun, she is said to be at infen?r conjunction ;

* when the Sun at conjunction with Venus is between her and the Earth, Venus is said to be at
superior conjunction.
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The notice of the tablet by BezoLp, Catalogue of the Cuneiform Tablets in the Kouyungik
Collection of the British Museum, vol. i (1889), p. 42, recorded the fact that it is in neat
Assyrian characters, but added nothing further to our knowledge. It is there described as
* Astrological forecasts .  The second volume of this catalogue, also by BrzoLp (1891), contains
notices of two other tablets which, as we now know, contain some of the same appearances and
disappearances of Venus as K. 160. These are K. 2321 +K. 3032 and K. 7072. The first of
these is described as ‘ Babylonian Astrological forecasts, which form, according to the colophon,
the 63rd tablet of the Series “ When Anu and Enlil”.! The obverse begins . . .-#z disap-
peared in the west, remaining absent in the sky 3 days, and?'.2 K. 7072 is thus described,
‘ Fragment out of the middle, 23 in. by 1} in. 7+ ...lines. Fragment of a text containing
astrological forecasts for the various months, taken from observations of the Star Nin-si-an-na’.?

In the fourth volume of the catalogue (1896) BezoLp deals with three more tablets which are
now known to preserve parts of our text. One of these, S. 174, is described as ‘ Fragment out
of the middle 155 in. by Zin.; 9 +...lines. Part of a text containing astrological forecasts taken
from observations of the Sun’, a somewhat misleading description of a text which gave little
indication of its character. Another, Rm. 134, is described as ‘ Left half, upper portion, 2:% in.
by 23in; 10+ ...lines. Part of a text containing astrological forecasts similar to those of K.
7072".  Then follow the words in cuneiform with which each paragraph begins. The remaining
text, Rm. I1 531 is described as ‘ Fragment of the left half, 23 in. by 15 in.; 15+... lines; partly
vitrified. Part of a text containing astrological forecasts for the various months, taken from
observations of the ¢Nin-si-an-na,® and other stars’. As will be seen from LANGDON'S study,
the document is not arranged by months, and is not taken from observations of any star except
Ninsianna, i.e. Venus.

In 1898 JasTrow dealt briefly with K. r60in his Religion of Babylonia and Assyria, Pp- 371,
372, and translated select passages from the first and second part of the document. His
translation differs in detail from Savce's and in particular he correctly translates the intervals of
disappearance as such; he recognized the hypothetical form of some of the appearances in the
second part of the tablet, but still treats the statements in the first part as categorical ; but his
suggestions for the translation of the eighth line were equally unhappy with his predecessor’s.
He also made the suggestion that the document belonged to the series * Illumination of Bel’,
i.e. to the series ‘When Anu and Enlil’, a conjecture that was destined to be confirmed by
ScHIAPARELLT'S identification of this document with that represented by K. 2321+ K. 3032. On
the whole JasTrow, unlike BosaNQUET and Savce, showed more interest in the astrological than
in the astronomical significance of the documents.

In 1899 J. A. Craic published in Assyriologische Bibliothek, xiv, cuneiform texts of the
documents belonging to the series known as the ‘ Illumination (?) of Bel’, so far as he was able
. to recover them. No. 46 in this volume contains the text of K. 2321 +K. 3032 and of K. 3129,
which professes to be the 63rd of that series. It is no discredit to CRAIG that his text should
have been found to contain errors which are corrected by Lancpon in this volume.

So far attention had nowhere been drawn to the partial identity of any of these different
texts dealing with Venus phenomena. This was reserved for the Italian astronomer ScH1aPA-
RELLI, whose ‘ Venusbeobachtungen und Berechnungen der Babylonier’, Das Weltall, 6. Jahrg.,

! Brzovp gives the cuneiform text of this phrase. I owe this translation to Lancpon.
* Laxenox’s translation. * Printed in cuneiform.

P Gy v o

== == = O O 8B = | 4 — I N N B B B e EE e

SCHIAPARELLI 31

Heft 23, 7. Jahrg., Heft 2 (1906), constitutes a most important study of thecharacterand interpreta-
tion of these texts. He recognized that K. 2321 + K. 3032 contains fragments of two documents,
one of which, on the obverse, is the same as the main document of K. 160, though, since both
tablets are imperfect, the greater part of each lies outside the range of the other. This docu-
ment, which he called C, he recognized as containing a continuous series of observations of
appearances and disappearances of Venus, preserved for 21 consecutive years. He conceived
that in its complete state it would have contained three Venus periods or 24 years. The
document on the reverse of K. 2321+K. 3032 which he called B was, he found, a series of
actual observations of disappearances and appearances of Venus arranged according to the
months in which they occurred, without any mention of the years to which they belonged. Re-
lying unduly on the accuracy of the numbers in the published texts, he held that these observa-
tions were entirely distinct from those in Document C. The insertion which forms the second
part of K. 160, which ScHiaPARELLI called Document A, was found by him to be a table by
means of which, given the time of any reappearance of Venus, the time of the next disappearance
and reappearance could be computed, assuming mean intervals between the different pheno-
mena. With a mean lunation of 29-5 days, he found that the intervals used implied 2 synodic
period of 5775 days, about 6-4 days less than the true period of 583-9 days. He noticed the
close similarity of all these texts in form and character and in terminology, and laid stress on
their all using exclusively what he regarded as the rare name Nin-si-an-na, or, as he wrote it,
Nin-dar-an-na, for Venus, from which he inferred that the three documents had their origin in
the same astrological school, and therefore, since Document A professes to be copied from a
Babylonian original, he inferred that all three documents must be of Babylonian origin. BezoLp
had already recognized that, while K. 160 is in Assyrian script, K. 2321+ K. 3032 is in Baby-
lonian script. ScrIAPARELLI, while exhibiting in full the recorded dates of disappearance and
reappearance with the recorded intervals of invisibility, as he found them in the printed cunei-
form texts, and in the case of Document C assigning them to their proper year in the series of
21 years, did not attempt a translation of any of the documents, but illustrated their character
with a few examples. Like Savck, he treated the expressions as categorical, but like JasTrow,
to whom he does not refer, he translated the references to intervals of invisibility correctly.
While realizing that the real value of the record for the Babylonians lay in the astrological omens,
he neither collected these nor dealt with them in detail. '

Among the miost interesting parts of SCHIAPARELLI'S paper are his astronomical examination
of Documents B and C and his attempt to determine the date of the observations contained in
the latter document. He assumed that the dates exhibited on the tablets were not all observa-
tions in the modern sense, but that in a minority of instances observation had been impossible,
and the recorded dates had been deduced by computation from other observations. Neglecting
what appeared to be doubtful dates, he found that the intervals of invisibility at inferior con-
junction yielded an arcus visionss of 5:42° and with this value he proceeded to determine tl}e series
of years which would best agree with the recorded dates of the Venus phenomena. Since the
tablets were found at Nineveh, he assumed that the observations must be older than the de-
struction of that city, which was then placed in 606 B.c., while an upper limit seemed to be
provided by the reference in Document A to a disaster of the xmman-man-da or Manda hordes,
with which he identified the wmman-matti (properly ‘ army of the land’), which suffers disast_er
in Documents B and C. Believing that the wmman-man-da made their first appearance in
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history in the eighth century before Christ, and being impressed by their complete absence from
the extensive records of Ashurnasirpal I1, Shalmaneser I11, and Shamshi-Adad V, whose reigns
extend from 882 to 810 B. C., he concluded that his inquiry could be limited to the seventh and
eighth centuries before Christ. He found that the solution depended on the assumed position
of the Babylonian months in the solar year. With a mean date for the 1st of Nisan 16 days
after the spring equinox, he found 657 B.c. as the first of the series of 21 years; with mean 1st
of Nisan 18 days after the equinox he found 665 B.c.; with mean 1st of Nisan 11 days before
the equinox he found 812 8. c,, in which case the 17th year, with which the defeat of the zmman-
man-da was connected, fell in the year 796 B.c. and would, so-he thought, be the earliest well-
attested reference to that people. Finally he found that with the mean 1st of Nisan five or
seven days later than the equinox, the data would be satisfied by a series of years beginning
in 868 or 876 n.c. respectively. He left it to orientalists to determine whether so early a refer-
ence to ummdan-man-da was possible. He felt, however, that the dates 657, 665, and 812 B.c.
were more probable, but that new discoveries and investigations would be necessary to decide
the question. As an example of method this work is excellent. Unfortunately for_ these
conclusions, the Manda are now known to have been mentioned as far back as the Hittite laws
of the seventeenth century 5.c. A clue to the date had yet to be discovered.

In 1908 appeared the two parts Siz and /skt@r of VIROLLEAUD'S L' Astrologie Chaldéenne,
Texte Cunéiforme, the former of which contained those documents believed to belong to the
book entitled enuma (Anu) ™ Bel (now read enuma Anwu * En-lil) which dealt with the Moon
and the latter those which dealt with the fixed stars. The frontispiece to Siz isa photograph of

K.160. No. XII in /sktar is a composite text, in which lines 1-15 are lines 1~15 of the obverse

of K. 23214+ K. 3032, lines 16-27 are a conflate text based on lines 16-27 of K. 2321 + K. 3032
and lines 1-14 of the obverse of K. 160, and lines 28~43 are lines 15-30 of K. 160, ending where
the series of observations is interrupted at the conclusion of the first part of that document.
No. XIII is the second part of K. 160. No. X1V is the third and concluding part of K. 16o0.
No. XV is the reverse of K. 2321 + K. 3032. A transcription of these texts was published by
VIROLLEAUD in 1909 in L’'Astrologie Chaldéenne, Transcription, Ishtar. The same editor
published in 1910 a Supplément to his L’ Astrologie Chaldéenne, in which he included as No. X LI
the cuneiform text and transcription of Rm. 134, and as No. XLII the cuneiform text and
transcription of K. 7072. He also included the cuneiform text of S. 174 in his ‘ Fragments
astrologiques’, published in the same year in Badyloniaca, iii. 285.

1910 is also the date of FatuErR KUGLER'S /m Bannkreis Babels. In a note on pp. 147-8,
he showed that, reckoning the month at a conventional length of 30 days and the year at
a conventional length of 360 days, the insertion in K. 160—ScH1aPARELLY'S Document A—
implies a synodic period of 587 days. )

Next in order of time comes JasTrow’s German treatise, Die Religion Babyloniens und
Assyriens, 11. Band, 11. Hilfte, pp. 617-25, which bears on its title-page the date 1912, though
the earlier part of the half-volume was in the hands of scholars in time to be used by them in
works which appeared in 1911 and 1912. In this treatise JasTRow makes use of VIROLLEAUD'S
work, but appears to have been ignorant of ScuiaParReLLr's. He gives a translation of the
texts of the two documents which ScriaPArELLI had called B and C, beginning with the 12th
line of the obverse of K. 2321 +K. 3032.
broken by a gap of unknown length. Though he recognizes that the dates on the tablets are

He regards the two documents as a single text -
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derived from observation, he attempts no astronomical control, and his emendations of dates
are in consequence unfortunate. The references to the appearances are recognized as hypotheti-
cal throughout. The mysterious phrase in the eighth line of the obverse of K. 160, the twenty-
first of the obverse of K. 2321 + K. 3032, once more has a false meaning found for it, but J asTrow’s
interest was mainly in the omens and in their relaticn to the phenomena. He imagined that
he had discovered that a medium interval of invisibility was accompanied by a favourable omen,
while an interval which was short or long for its particular phase was accompanied by an un-
favourable omen, a somewhat curious result since in the same work he translates in full Sm. 781,
col. ii (VIROLLEAUD, Sugplément, No. XX XVII), which gives omens in good general agreement
with those of K. 2321 + K. 3032, but makes them depend entirely on the month in which Venus
disappears, giving different omens according as the disappearance is in the morning or in the
evening, and taking no notice of the duration of invisibility. JasTRow also translates the inser-
tion (ScHIAPARELLI’S A) but in view of the schematism of its intervals of visibility and invisibility,
and, as he thinks, of its omens in relation to the season of the year for the different phases, he
suspects that it is merely a school exercise.

In 1911 WEIDNER contributed to Memnon, v 29-39, a paper entitled * Die astronomische
Grundlage des Venusjahres’, in which he included a transcription and translation of this insertion,
deduced from it the knowledge of a synodic period of Venus amounting to 584 days, and by a
somewhat bold argument tried to show that the document in its original form dates from the
end of the fifth millennium before Christ.

In 1912 KucLER produced Teil 11, Heft I, of the second book of his Stexntunde und Stern-
dienst in Babel. Pp. 257-311 of this publication are concerned with the two Venus tablets
which had engaged the attention of ScuraPaRELLI and with discussions arising out of them. He
writes with full knowledge of the work of his predecessors, but gives neither full text nor full
translation of the documents, nor even a full #ésumé of SCHIAPARELLI'S criticism on which he
builds. In order, therefore, to follow KUGLER in detail it is necessary to refer to the older
studies of the documents. He has, also, chosen to rename the documents and in so doing has
used SCHIAPARELLI'S names ina newsense. Thus ScHIAPARELLI'S A is KuGLErR's B. The text
of ScuiapareLLr's B, found on K. 160, is KUGLER's A, and the two texts, B and C in Scuia-
PARELLY’S notation, found in K. 2321 + K. 3032, are called by KucLer, A’. I prefer, with ScHIa-
PARELLI, to use the letters of the alphabet as names for documents, in preference to KUGLER's
system, in which the nomenclature is partly by documents and partly by tablets, but in order to
avoid the confusion of using a symbol in a different sense from that in which it has been used
by KucLer I will in the present study use the terms L, M, and N, which have not hitherto been
used in this connexion. ’

L is the document in which the phenomena are arranged in chronological order, and is
equivalent to ScuiapareLL's B.  Itis found on K. 160, Obv. 1-29, Rev. 34-45; K. 2321, Obv. ;
Rm. I, 531; W. 1924, 802, Obv. i '

M is the document in which the phenomena are arranged in calendarial order, and is equiva-
lent to ScuraparerLr's C. It is found on K. 2321, Rev.; K. 7072; Rm. 134; S. 174.

N is the document containing an artificial series of phenomena, inserted in K. 160, and is
equivalent to ScuraPareLLr's A. It is found on K. 160, Obv. 31-Rev. 33.

KuGLER devotes some space to a more detailed demonstration of the conclusion, which he had
drawn from Document N, that its compiler regarded 19 months 17 days or 587 days as the con-
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ventional length of the synodic periodof Venus,and replies to ScararareLL’s deduction of a period
of 5774 days and WEIDNER's deduction of one of 584 days. KucGLER is undoubtedly right, so
long as we recognize that the conventional month is not an exact period independent of the
calendar month, but is merely the calendar month reckoned inexactly. The writer would not
expect the synodic phenomena to recur at a mean interval of 587 days precisely, but at an
interval of 19 months 17 days which might be treated for purposes of computation as 587 days,
but would not be so treated for purposes of observation. The observer would look for a repetition
of the phenomena after 19 calendar months 17 days, ignoring intercalary months. It seems
impossible to convert this into an exact number of days, and we must not suppose that the writer
imagined that he knew the exact number of days in the synodic period.

After a few explanatory remarks KUGLER proceeds to give a transcription and translation ot
K. 160, obv. lines 1-14, as a specimen of the character of the text. Like the earlier translators
he treats the references to phenomena as categorical. Then follows a tabular presentation of
the phenomena contained in Document L, so far as it is represented by K. 160.  This is followed
by a discussion of some length in which very little use is made of K. 2321+ K. 3032, and the
impression is created that the discussion was written before KUGLER was aware that the two
tablets represented the same document, and was only imperfectly revised afterwards. The dis-
cussion begins with a presentation of late Babylonian material illustrating the length of the
synodic period of Venus and the intervals between the different appearances and disappearances.
He then proceeds to deduce the intercalary years from the intervals separating the phenomena
recorded in K. 160. Here he fails to show his usual arithmefical skill. Using * for a year with
second Adar and ** for a year with second Ulul, he gives the following as intercalary years. [For
convenience I number the years from the beginning of Document L, adding 6 to the numbergiven
by KuGLER.] (9)* or (10)**, (11)*¥, (14)**, (17)*, (19)**, of which (11)** and (19)** are directly
attested. If he had reckoned the intervals accurately he would have found (9)* or (10)**;
(xx)**, (13)**, (19)**, (20)** or (20)** Or, accepting his conjectural emendation of the western
rising in the 13th year, he should have had (9)* or (10)**, (11)**, (13)* or (14)**, (19)**, (20)**

_or (20)*. These will be discussed later along with the other intercalary years.?

Then follows a critical and in large measure successful investigation of errors made by copyists,
followed by a very unconvincing attempt to detect and explain errors which appear to go back
to the parent document. There remains a residuum of dates which KuGLER regards as trust-
worthy and which are reserved for an astronomical test when a clue shall have been found to the
age of the tablet. The dates so selected have at least the merit of not being prima facie
incoherent. One group among them is affected by textual uncertainty. The others are probably
among the best in the series.

KUGLER next endeavours to prove that the constant values used for intervals in Document
N are derived from the figures contained in Document L, or in that part of it which is repre-
sented by K. 160. The whole argument appears to be a piece of arithmetical jugglery. It is
based upon arbitrary assumptions as to the length of mean lunation used by the author of N, now
30 days, now 20} days, as suits KUGLER'S convenience. It is based on arbitrary assumptions

* The dates of observations at inferior conjunction in Adar * KuGLER is in fact merely repeating an error made by

of the 17th year and at superior conjunction (Sivan-Ulul) ~ScHiaparerLr, who found that Years o, 11, 14, 17, and 19

in the zoth year show that there was only one intercalation ~ were intercalary.
between these conjunctions.
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as to his use of intercalary months, and it is based on arbitrary assumptions as to the extent to
which the corruptions, existing in K. 160, were in the text used by the author of N. It also
assumes what seems very doubtful, that the first five years of the text of L. were already missing
in the older text from which N is derived, while the sixth year, which is also missing from K.
160, is supposed to have been present.

Then KuGLER announces his great discovery, that the misunderstood words in line 8 of
the obverse of K. 160, line 21 of the obverse of K. 2321+ K. 3032, ‘are the year-formula
of the eighth year of Ammizaduga, and this announcement is followed by a table giving the
complete series of dates recorded in Document L as obtained from a combination of K. 160
with the obverse of K. 2321 + K. 3032, such a table as Scu1aPARELLI had previously compiled.
Here it is shown that the year-formula in question belongs to the eighth year of the twenty-
one years of the document, which, as KuGLER rightly concludes, contains the twenty-one years
of the reign of Ammizaduga.

Then comes an exposé of the dates on the reverse of K. 2321 + K. 3032 (Document M).
KUGLER ignores SCHIAPARELLI'S recognition of these as a single series of observations arranged
according to the months in which they fell, and breaks them up into three series. First he finds
a series of four pairs of observations near inferior conjunction arranged in calendarial order,
then five pairs near superior conjunction the order of which he does not explain, and finally three
pairs of observations consisting of one at inferior, one at superior, and another at inferior conjunc-
tion. He supposes that the two first of these three are in chronological order, but infers from the
duration of invisibility in the la¢t that it cannot follow chronologically its predecessor on the
tablet. On the whole he realizes that these observations are not chronologically continuous with
those in Document L, and pays no further attention to them. He also ignores the astrological
omens.

Then he resumes his comparison of the dates of Document L with those of the reign ot
Ammizaduga and points out that the leap-years in the reign of Ammizaduga known to us
through contracts are 4%, 10**, and 11**, where, as before, * indicates a year with second Adar
and ** a year with second Ulul. This, as he points out, is the only example known to us of a
second Ulul being intercalated in two successive years,’ and this is supported by the intercala-
tions in Document L, where, as has been seen, a second Ulul is directly attested in the eleventh
year, while the tablets imply either a second Adar in the ninth year ora second Ululin the tenth
year and are therefore consistent with a second Ulul in the tenth year.

Having established that the observations belong to the reign of Ammizaduga, KUGLER next
seeks an astronomical verification. He points out that each observation of an appearance or
disappearance of Venus, being dated by the lunar month, involves a more or less definite
relation between the Sun, Venus, and the Moon.. The reference to Ammizaduga limits the
inquiry to a few centuries, and he assumes that he need only examine dates falling between
2080 and 1740 B.c. He does not regard the position of the Babylonian months in relation to
the Julian calendar as absolutely fixed, but thinks it safe on a superficial examination of contracts

" relating to harvest to suppose that Nisan began not earlier than the middle of the Julian March

nor later than the middle of the Julian June. In order to avoid elaborate computations he
examines in the first instance one pair only of the dates which he had previously found to be

! We now knc:w that second Ulul was intercalated in the 39th and 4oth years of Hammurabi, and in the 8th and gth
and again in the 16th and 17th years of Samsuiluna.
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trustworthy, the western setting of Venus in the 6th year on Arahsamna 28, followed by her
eastern rising on Kislev 1, an interval of three days only, from which he concludes that the
inferior conjunction must in that year have been within two or three days of the new moon of
Kislev. He then seeks between 2080 and 1740 B.c. for inferior conjunctions between the middle
of November and middle of February of the Julian calendar falling within two or three days of
new moon. He finds nine such phenomena, but he has for some reason overlooked the conjunc-
tion of —1759 February 1. He then proceeds to narrow the selection further by the assump-
tion, which, even if the computed dates of conjunction and new moon were beyond doubt, would
not be astronomically justifiable, that the interval between new moon and conjunction must not
exceed a day. In this way he has only three solutions left. These would make the first year
of Ammizaduga begin in 2041, 1977, and 1857 B.C. respectively. ~After noticing that of these
three dates 1977 B.C. agrees best with the conclusions hitherto attained by Assyriologists and
historians, KUGLER proceeds to test it by am astronomical computation of the angular depres-
sion of the Sun below the horizon at the time of rising or setting of Venus on a series of dates
of first or last visibility of that planet, as given in Document L. The test is made almost en-
tirely by means of observations near inferior conjunction, only two pairs of observations near
superior conjunction being subjected to the test. Altogether KUGLER finds two instances
where both the dates of evening setting and morning rising are confirmed by computation, four
instances where one of the two is confirmed, two instances where both dates would hold good
for observations separated by eight or sixteen years from the years implied in the document,
and three instances where one observation in each pair would hold good if transferred eight or
sixteen years backwards or forwards. He also finds two instances where the date given for
evening setting would hold good for morning rising. In the last of these instances, belonging
to the 13th year of Ammizaduga, he has exhibited no computation, and it would appear that
his statement that Venus should be visible on Ayar 5 of that year is even on his own data
erroneous, and should be changed to Ayar 7, which is inconsistent with his proposed correction
of the reading in the text. From the frequency with which he has succeeded in explaining
apparently false dates by transferences of genuine dates by eight or sixteen years KUGLER infers
that the compiler of our Document L had before him a list of observations in chronological
order in which several of the dates were missing or illegible and that these have been restored
from a document similar to Document M in which the observations were arranged in calendarial
order without any indication of the year to which they belonged. To this it may be replied
that, so long as the recorded dates are in the neighbourhood of the computed dates, any con-
ceivable discrepancy could be explained by KuGLER's method. If a recorded last visibility falls
a few days before, or a recorded first visibility a few days after, the computed date, we merely
assume that Venus was missed for a few days. If the difference between observed and com-
puted dates is in the opposite direction or is too long to be explained by this method, we merely
transfer the observation eight or sixteen years backwards or forwards, for since the phenomena
always recur four days earlier in the lunar month at the end of each eight-years period any
discrepancy not exceeding eight days can be explained in this way. The combination of these
devices gives a far better result on the assumption that the pair of observations in the 6th year
really belongs to that year than on the assumption that it has been transferred eight years.

The date 1977 B.C. for the first year of Ammizaduga is therefore supposed to be establlshed as
against 1985 B.C.
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It remains to compare it with a possible 2041 or 1857 8.c. This time the test is no longer
strictly astronomical. As has been remarked in our discussion of BosaANQUET and. Savck, after
the lapse of an eight-years period, a conjunction of Venus falls about 2} days earlier in the solar
year than it had doneat the beginning of that period. In 64 years the date of the phenomenon
in the solar year is shifted by 19 days, and in 120 years it is shifted by 35 days. KucLer
doubted whether an astronomical verification would yield a decisively different result so far as
the comparison of computed appearances and disappearances of Venus with the lunar calendar
is concerned, but he considered it possible to discover by means of literary evidence at what
season the months named on our documents fell, and thus to choose between theories which
placed those months at perceptibly different seasons of the natural year. With this end in view
he began by computing the date of equinox for each year from the 7th to the 21st of Ammiza-
duga on the assumption that his first year began in 1977 B.c., and the date of the new moon of
Nisan for each of these years on the assumption that the months in which the phenomena were

- recorded had been correctly identified in his astronomical study. This of course included the

assumption that his inferences as to the position of intercalary months were correct. As has
been seen, he places the beginnings of the 18th, 19th, and 20th years one month too late.
When, therefore, he deduces that on the theory in question the mean interval between the
equinox and the 1st of Nisan was 35-15 days, we must correct this figure by deducting 29-53 x
+= days, i. e. 5-91 days, so that the mean interval becomes 29-24 days. In view, however, of
the fact that the first and last years of this series both began later than the mean date, KrGLER
thought it wise to include the 6th year, which he assumed to be a leap-year with second Ulul.
He overlooked the fact that this assumption would place eleven lunar months approximately
between inferior conjunction in the 6th year and superior conjunction in the 8th year, an interval
too long by one month. It will be seen, therefore, that he places the beginning of the 6th year

" one month too early, so that his mean interval between equinox and the new*moon of Nisan as

determined from the 16 years requires to be reduced by 29-53 x % days, i.e. by 3-69 days, or
from 34-59 to 30-90 days. Adding 1-50 days for the mean mterval bctwecn new moon and the
beginning of Nisan, he obtains a mean interval of 36 days between equinox and Nisan 1, and
fixes the mean position of the latter at April 26 of the Gregorian calendar. Adopting the above
revision of the position of his intercalations, we find that April 22 would have been more correct.
He notes that the earliest new moon of Nisan in these 16 years fell 23 days before the mean
date, and the latest 16 days after the mean date. Making the corrections mentioned above, the
extremes should be 29 days earlier and 26 days later than the mean date. - KUGLER contrasts
this mean date for Nisan 1 with that which he found for the period 358 to 339 B.C., when it was
April 4 Gregorian. It will be seen from the table which he published on p. 285 of the study
under discussion that if he had chosen to shift his whole chronology by seven Venus periods, or
56 years, all the lunar dates would have fallen 18 days earlier in the solar year, and we should
have had April 4 for the mean date of Nisan 1 in the years 6-21 of Ammizaduga as well as in
the years 358-339 B.C.

KuGLER then proceeds to demonstrate to his satisfaction that such a transference of the
calendar months by 18 days backwards or forwards is inconsistent with the information supplied
by those dated contracts which can be connected with agricultural operations. He cites from
modern writers the opinion that the Babylonian harvest season begins about May 10 and closes
about the end of that month. These dates probably relate to wheat-harvest, and it will be seen
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later that they are far too late for barley-harvest, which was the principal harvest in the time of
the first dynasty of Babylon, and that the correct date is from about April 10 to May 15, so that
KuGLER's error in the date of harvest exactly coincides with the difference between a year begin-
ning in the mean on April 4 and one beginning in the mean on April 26. If, therefore, the
evidence which KUGLER has collected supports his chronology on the assumption that his date
for harvest is correct, it would support a chronology falling 56 years later, when the correction
just mentioned is applied. ’

KucLER then produces a series of contracts from KoHLER and UNGNAD's Hammurabi's Gesetz.
He deals first with contracts to make payments in silver or barley ‘at the time of harvest’ and
finds that these generally imply that the harvest was later than the eleventh month, while six
contracts imply that it fell in the twelfth month at the earliest, and two contracts of the reigns of
Sinmuballit and Hammurabi would place it at the earliest in the first month. Then he cites from
the same source a series of contracts hiring labourers for the coming harvest. The latest dated

of these is on the 3oth day of second Adar in the 4th year of Ammizaduga, which KuGLer -

equates with April 30 Gregorian. This he considers fatal to any attempt to throw the chrono-
logy 56 or 64 years farther back, which would bring it to May 18 or May 16. Of course, if we
threw back the date of harvest 22 days, this contract would tell with equal force against KuGLER'S
own solution.

KucLER then proceeds to deal with contracts for letting fields. He gives examples from
Konrer and Unewap of such contracts for every month from Arahsamna to Ayar, citing
altogether 19 from Ayar, 9 from Nisan, 2 from Adar, 1 from éabat, 1 from Tebit, 1 from Kislev,
and g from Arahsamna. A reference to KouLer and UncNap will, however, show that two of
the last-named really belong to Tesrit, and KuGLER himself treats one of them as belonging to
Tesrit in his discussion. He supposes that contracts dated in Nisan and Ayar were made after
harvest, while those dated in other months were made before harvest, and infers that Nisan was
the proper harvest month. This argument appears to be very precarious. The agricultural
operations of the year would not be concluded until the corn was threshed and divided between
landlord and tenant. It may be presumed that a contract for the new year was generally made
before these operations were concluded, but it seems unsafe to suppose that such contracts were
regularly made after harvest. KuGLER, however, uses it as a means to prove that the chrono-
logy cannot be reduced by 56 years, in which case he remarks that Ayar, not Nisan, would be
the harvest month, and the Ayar contracts could not be made to fall after harvest. He also
supposes that the Arahsamna and Tesrit contracts were made immediatelybefore seed-time, which,
according to him, would be in November and December. This he thinks is consistent with the
solution which he favours, but inconsistent with one 64 years earlier, which would place these
contracts at the end of December. This again appears to be a precarious argument. It should
be noted that contracts for letting fields are to be found in Kourer and UNcNaD in every month
of the Babylonian year. KUGLER's selection is far more exhaustive in Nisan, Ayar,and Arahsamna
than in the other months, and must not be taken as evidence of the actual distribution of let-
tings throughout the year. KuGLER's final conclusion is that the contracts by which Babylonian
months can be correlated with definite seasons of the year exclude all solutions separated by 56
years or more from that which makes the first year of Ammizaduga begin in 1977 B.C., while
solutions differing by less than 56 years from this solution are astronomically inadmissible.

The whole discussion must be regarded as a masterly piece of work, and while it is open to
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criticism in detail, the method is excellent. It is to be regretted that KuGLer did not attempt
a more complete astronomical computation of the recorded phenomena both on his own and on
alternative theories, and also that he adopted a questionable date for harvest, and thus weakened

. the effect of the contracts as a means of deciding between rival astronomical theories.

The discussion is followed bya chapter on the relative positions of the First, Second,and Third
Babylonian Dynasties, which lies outside the scope of my share in the present work.

KucLEr's conclusions met with general acceptance, but doubt was expressed in 1913 by
EpuarD MEVER, Geschichte des Altertums, 3° Aufl. i. 2, pp. 369-72, who, while provisionally
accepting KUGLER’s chronology, expressed himself unable to check his astronomy or to judge of
the correctness of his conjectural emendations of the text. He found the chronology in good
agreement with that current in later times in Babylon, but in disagreement with that current in
Assyria, and pointed out that it requires us to,assume that more than five hundred years (1925
to 1380 B.c.) elapsed without any private documents and with hardly any inscriptions. * He there-
fore regarded it as not excluded that these dates might hereafter be found untenable.!

In the following year WEIDNER expressed the opinion that KUGLER's restoration of the
chronology of the First Dynasty of Babylon was extremely problematical. See-his 4/er und
Bedeutung der babylonischen Astronomie, p. 69, where, founding on a neo-Babylonian tablet
published by King in Cuneiform Texts, xxxiii, and on an unpublished duplicate of the same,
according to which the vernal equinox appears to be placed on Nisan 15, he drew the
inference that at least since the time of Hammurabi Nisan 15 coincided in the mean with the
vernal equinox, a conclusion inconsistent with KuGLER's, which appeared to place it 50 days in
the mean after the equinox.

In 1915 KinG expounded and discussed the new chronology in his Hzstory of Babylon, pp.
106-18. He mentions KUGLER’s three astronomical solutions, and decides with KucLEr for
1977 B.C. as the date of the first year of Ammizaduga on the ground that this agrees with the
duration of 368 years which the kings’ list assigns to the Second Dynasty, and he finds it sup-
ported by both Babylonian and Assyrian statements of a later age.

In 1917 there appeared in MVAG. xx, 1915, 4, a long article by WEIDNER entitled Studien
zur assyrisch-babylonischen Chronologie und Geschichte auf Grund neuer Funde. On p. 24 of this
article WEIDNER announced that an astronomical examination of the Venus tablets would shortly
appear, from which it would be seen that the most probable date for the First Dynasty of Babylon
lay 168 years later than KucLer’s. This new chronology was brought into connexion with the
chronology of Assyria, and WEIDNER maintained that it agreed with all the statements of a later
age except those of Nabuna'id. .

We learn from a later paper by WEIDNER ? that the new examination of the Venus tablets was
the joint work of himself and NEUGEBAUER and that it involved some corrections of the text. In
1925 ScHNABEL® published the fact that the manuscript of this study was lostin the German
revolution of 1918.

In 1920 HoMMEL, in an appendix to Assyr. Bibl. xxv, Nies, ‘ Ur Dynasty Tablets’, pp. 197-9,
expressed the view that the year-formula of Ammizaduga’s 8th year was inserted into the Venus
tablets by a scribe in the reign of Ashurbanipal, who adopted a system of chronology current

! The same eriticisms had been expressed by Mever in gest that KuGLER's dates might hereafter be found untenabl
Sitzungsberichte d. k. preuss. Akad. d. Wissenschaften, 1912, * MVAG. xxvi (1921), 2, p. 41.

Pp- 1063, 1064, except that he did not on that occasion sug-  * ZA. xxxvi, p. 113.
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from the eighth century B.c. onwards, which placed all early dates about 170 years too high.
HoMMEL was thus able to accept KUGLER’s identification of the recorded phenomena
while accepting a historical chronology falling seven years later than Wemner's. This
curious suggestion implies that the scribe who inserted the year-formula knew the true
interval of time that had elapsed since the Venus observations, but was in error to the extent
of 170 years in his historical chronology, a most improbable supposition. It also ignores the
agreement between the intercalations implied on the tablets and those supplied by the con-
tracts of the reign of Ammizaduga. As will be seen, this agreement can be checked throughout
the whole reign of Ammizaduga. In 1920 UncNaD, in ZDMG. 74, p. 425, expressed doubt about
the reliability of KuGLERs chronology on the ground that it placed the delivery of dates too late
_in the year. Insupport of this view UNGNAD cited V'S. xiii 18, which has since appeared as No.
1724 in the sixth volume of his Hammurabs’s Gesetz (1923). He states that in this document
the delivery of dates was fixed for Kislev 1, or, as he thinks, at the same time of year asin late
Babylonian times when Nisan 1 fell approximately between the middle of March and the middle
of April of the Gregorian calendar. The document selected by UNGNAD was certainly unfortu-
nately chosen. It asks for payment not on Kislev 1, but merely in Kislev, thus permitting the
tenant to postpone payment to the last day of Kislev. The document belongs to the 23rd year
of Hammurabi, in which year the last day of Kislev would fall on or about December 25
Gregorian according to KUGLER's chronology. This s certainly late for a delivery of dates, but, as
Lancpon has pointed out to me, the contract requires the delivery not only of dates, but of planks
of wood, and even of 10 talents of palm branches blown down by the wind, which would hardly

be available until the winter storms had begun. It may also be noted that even in the Persian .

period Kislev was an unusually late season for requiring delivery of dates. In 1921 Ungnap
repeated in OLZ. 24, 17, his doubt of the trustworthiness of KuGLER’s conclusion, adducing the
difficulty of reconciling it with the Assyrian king list as well as its failure to place the date-
harvest at the proper season, and expressed a desire to see the rival examination of the Venus
tablets which WEIDNER had adumbrated.

So far the strictly astronomical part of KUGLER's reconstruction of the chronology had remained
unanswered, and his calendarial study had been questioned on very unconvincing evidence,
‘WEIDNER’s argument assuming (1) that the astronomical statements of a neo-Babylonian document

represented the state of the calendar under the First Babylonian Dynasty, and (2) that the fixed

Nisan of that document was identical with the mean Nisan of the lunar calendar, while UnGNAD's
argument rested on a single date-contract, whose relevancy to the calendarial question was at least
doubtful. It may, therefore, seem strange that in 1922 KUGLER, in his Von Moses bis Paulus,
PP. 497-501, announced his conversion to the late date for this dynasty, mainly because of the
arguments which WeIDNER and UneNaD had adduced. The first objection which he brings against
his former conclusion is the well-known one that it is inconsistent with the Assyrian chronological
tradition !, but he regards this as inconclusive in view of the support which it receives from the
Babylonian chronological tradition. The second objection is based on the dates of autumn lettings,
Seed-time according to his information was in November and December, from which he infers
that the latter half of October would be the most likely time for autumn lettings. He finds that
the contracts of Arahsamna 20 in the 1oth year of Ammizaduga and of Tesrit 28 in the 14th

1 It will be seen from LancpoN's reconstruction of the Assyrian and Babylonian chronology that there is no such
inconsistency.
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year of Ammizaduga fall on December 14 and December 8 Gregorian respectively, according to
the solution which he had propounded, and he regards these as suspiciously late dates. But, as
has been seen, such contracts are distributed throughout the whole year and prove little or nothing.
His third objection to his original solution is based on the date-harvest. He argues that the
date-harvest must have been in Tesrit, because the division of the crop between landlord and
tenants is repeatedly mentioned as due in Arahsamna. He cites one contract for delivery in
Arahsamna and one for delivery on Arahsamna 1. He also cites II Raw. 15, 40 c.d., for delivery
on Arahsamna 30. He had apparently overlooked Langpon's paper, RA. xiv (1917),
pp. 16-19, in which this date is shown to belong to a grammatical exercise and to have no bearing
on the delivery of dates. KUGLER computes that on his original solution the mean Arahsamna 1
would be November 19 of the Gregorian calendar, which he regards as too late for delivery of dates,
since according to him the date-harvest falls in September and October. By reducing his chrono-
logy 120 years he thought he would transfer this date to October 135, and by reducing it 176 years
he would transfer it to September 28. The argument does not appear to be conclusive, though it
suggests that some reduction in the chronology would improve the agreement with date-harvest.
On these grounds KUGLER rejected his original solution and imagined that with it the late
Babylonian chronological tradition must also be abandoned.  If so, he felt that the Assyrian tradi-
tion must be adopted, which he thought inconsistent with a reduction by 120 years only, and he
therefore decided on a reduction by 176 years. This had in his eyes, as in WEIDNER's, the further
merit of bringing the vernal equinox into an approximate coincidence with the mean Nisan 1.
He did not review the arguments by which he had previously applied the contracts for payments
at the time of harvest nor the contracts for hiring labourers. Thus while the rejection of his
original theory was based on the contracts bearing on the seasons of the year, his new solution
was only preferred to an intermediate solution on the evidence of a supposed Assyrian chrono-

* logical tradition and on a very doubtful interpretation of a late astronomical text. It was not

supported by a single computation of an appearance or disappearance of Venus, but it was naively
assumed that these phenomena would be separated by the same intervals of time from the con-
junction of 1796 B.c. December 1 by which those computed for the original solution were separ-
ated from the conjunction of 1971 B.C. January 23.

In 1923 LancDoN published the second volume of the Ozford Editions of Cuneiform Texts,
including the chronological prism, W. 444. In order to obtain a basis for the reduction of the
dates on this prisin he requested me to examine the astronomical data on which KvGLER had based
his two systems of chronology. The time available before the publication of his work was not

" sufficient to permit a recomputation of all the observations contained on the tablets, much less

to permit a discussion of the motion of Venus in the light of all the ancient observations. But
it was clear to me that the table in KUGLER's Sternkunde und Sterndienst, ii 283, on which both
his earlier and his later determination of the date of the 6th year of Ammizaduga depended,
suffered from two defects : (1) the dates given for conjunction and new moon depended on tables
which did not take account of the latest values for the motion of the Sun and Moon, nor of such
corrections to thé motions of Venus as seemed to be implied in the acceleration of the Sun which
I had evaluated from ancient observations; (2) the table took no notice of the duration of
invisibility of Venus, but only of the date of conjunction. The duration of invisibility was, as has
been seen, computed by KucLer for his earlier solution, but for no other solution. ~Since the
duration of invisibility at a given place is dependent on the geocentric latitude of the planet,

s162 G
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which in its turn is mainly dependent on the heliocentric latitude of the planet, which is dependent
on the distance of the planet from its node, and since at inferior conjunction the longitude of the
planet is always exactly 180° different from the longitude of the Sun, the duration of invisibility
will depend on the distance of the Sun from the planet’s node, but since the node changes its.
longitude very slowly the duration of invisibility may be said within a range of a few hundred
years to depend entirely on the longitude of the Sun, or in other words on the season of the year.
It was therefore to be expected that since KucLER’s different solutions placed the conjunction
in question at different seasons of the year, they would be accompanied by different geocentric
longitudes of Venus and different durations of invisibility. In this way I found that the solutions
lying 112 or more years later than KUGLER's earlier solution were inconsistent with an invisibility
of three days only. I found that a solution 56 years later than KuUGLER's earlier solution would
stand the test of the observations in question, and I found that if the apparent acceleration of
the Sun's motion were explained by a change in the length of the day and if a corresponding
apparent acceleration were assumed in the motion of Venus, Venus would not be visible on the
day which KucLER had originally regarded as the 28th of Arahsamna, the day of her last visi-
bility in the 6th year of Ammizaduga. I therefore inferred that, if this explanation of the solar
acceleration was correct, the 6th year of Ammizaduga must have been 1916-1915 B.C. and the 1st
year of Ammizaduga, 19211920 B.c. This conclusion was published by Lancpox in the preface
to the second volume of Ozford Editions of Cuneiform Texts (1923).

At that time I was employing HErr CARL ScHocH of Berlin on the reduction of certain

ancient eclipses, and when he had finished this task I thought the most useful work that I could
give him would be the reduction of ancient planetary observations, in order to see whether they
‘afforded evidence of an apparent acceleration. ScuocH computed for me the angular distance
of the Sun below the horizon at all late Babylonian observations of first or last visibility of
Venus, but as soon as I had introduced him to the Venus tablets his mind began to run on a
possible restoration of ancient Babylonian chronology and even on a continuous restoration of
the Babylonian calendar by means of the recorded intercalary months. He also formed the idea
of using references on contracts to the 3oth day of a month as a test for the computed interval
between two successive first appearances of the lunar crescent, thus providing a new astronomical
criterion for deciding between rival restorations of the Babylonian calendar. In the hope of
obtaining more information than was given in KUGLER's Sternkunde und Sterndienst about con-
tracts containing intercalary months he entered into a private correspondence with KuGLER, and
thus provided that scholar with material which he partly misunderstood and which he used in his
Sternkunde und Sterndienst in Babel, Buch 11, Teil 11, Heft 2 (1924), pp. 622—7. This Heftis a
valuable contribution to the chronology of the last nine centuries before Christ, but also contains,
on pp. 563-71, a discussion of early Babylonian chronology, which reproduced with small
verbal changes the discussion which had already appeared in Von Moses bis Paulus. The
earlier parts of the Heft would appear to have been printed off before KuGLER had arrived at
his new conclusions, and it is only in the concluding pages that notice is taken of my work.
The computations, but not the conclusions, contained in those pages are due to SchocH, who
had compiled, in 1922, tables for the rapid computation of the phases of the Sun, Moon, and
planets, and who had also compiled tables for computing the first visibility of the moon, based

on late Babylonian data. He also constructed, in 1924, tables for the rapid conversion of:

Babylonian dates into dates of the Julian calendar, in which the inequalities in the Moon’s
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motion and the irregularity of Babylonian intercalation are disregarded, but which will in about
80% of cases place the beginning of a Babylonian month on the right day, though there is room
for an error of one day, and though it may sometimes be necessary to re-identify the months
according to the theory that is adopted of their position in the natural year and of Babylonian
intercalation.! KuGLER's study will be noticed in its proper place so far as is necessary for
the purposes of the present work. In June 1924 I engaged ScuocH to come to Oxford to assist
me in a study of the whole problem. Before leaving Germany he had on his own account con-
tributed a brief note on the bearing of astronomy on the subject to Astronomische Nackrichten,

Band 222 (1924), pp. 27, 28, in which he stated that according to his tables a last visibility of

Venus on the evening of Arahsamna 28 followed by a reappearance on Kislev 1 was possible
only in 1971 and 1915 B.c. within the 3,000 years following 3000 B.c. He himself regarded
1915 B.C. as the correct date.

The present study is largely the result of ScHocH’s co-operation with me. Almost all the
astronomical computations were made by Scrocr with the aid of his own'tables ; the restoration
of the calendar is my own work, and supersedes a restoration which Scrocn had attempted with
less complete material. The references to 30-day months were collected by Scuocu and have
been verified and revised by me with LaNGDON's assistance. The subject was a matter of daily
discussion between ScrocH and myself while he resided with me from June to December 1924.
In October 1924 we learned from Dr., now PROFESSOR, SCHNABEL that he had discovered that
K. 7072 and Rm. 134 were fragments of Document M, and he afterwards drew our attention to
the value of the fragments contained in Rm. II, 531, and S. 174.2 With the aid of the two
first-named of these tablets together with the omens, which ScriapareLLl and KuGLEr had
ignored, he drew the conclusion that M contains the same observations as L, but that, whereas
they are arranged in chronological order in L, they are arranged in calendarial order in M. He
also emphasized the importance of the omens for the reconstruction of the text. In December
1924 M. Tuureau-DANGIN communicated to ScHOCH at the joint request of ScrocH and Lane-
poN for use in our work a number of unpublished contracts for division of date-crops belonging
to the later years of Hammurabi. We also had the benefit of a revised collation and translation
of K. 160 and K. 2321 + K. 3032 by LanGDoN, and of his translation of K. 7072, Rm. 134, and
Rm. I1, 531. After returning to Germany ScHocH published on his own responsibility a con-
densed study of the whole chronological question and concluded in favour of a chronology falling
64 years later than that which I had proposed. This work appeared under the title of
Ammizaduga, von C. ScrocH, Selbstverlag, Berlin-Steglitz, Kuhligkshof 5, 1925. A review
of the literature of the subject with a brief announcement of his own views and contributions
was published by ScunaseL in ZA. xxxvi (1925), pp. 109-22, in which he concluded in favour
of the chronology which I had proposed. ScrocH came to the same conclusion in a paper entitled
‘ Die erste Dynastie von Babylon’, K%o xx (1925), pp. 107-9.

Since ScHocH's papers consist mainly of work which he had done for me as my assistant and
since SCHNABEL's paper apart from the history of the subject consists mainly of work privately
communicated to me which became inseparably united with my own studies, their work will be
incorporated in the present study without separate discussion here.

1 These tables appear in a revised form as an appendix to  S. 174 must be a fragment of one of these texts and
the present volume. o ScunaBeL had identified it as a fragment of Document M.
* WeipNer had informed him that he had recognized that
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MEvER published in 1925 a * Nachtrag’ to the first volume of his Geschickle des Allertums
under the title Die dltere Chronologie Babyloniens, Assyriens und Agyptens. He acknowledges
the force of the arguments in favour of the solution which I had proposed, but in view of the
errors which appear to exist in the Venus tablets and of the doubt attaching to any restoration
of the chronology where the series of intercalations is not known for certain, and in view of
his preference on historical grounds for a shorter system of chronology, he leaves the question
undecided between KUGLER's solution published in 1922 and mine published in 1923.

In The lllustrated London News, Oct. 10, 1925, p. 666, LANGDON announced that in 1924 a
fragment of a clay tablet had been excavated at Kish, completing the text contained on K. 2321.
Photographs of the obverse of both tablets were included in his article.
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CHAPTER VI

THE VISIBILITY OF THE LUNAR CRESCENT

THAT the late Babylonians began their months at the actual or supposed date of the first
appearance of the lunar crescent in the evening sky is well known. Elaberate computations

. of the date of this appearance have come down to us, and we are able to check Babylonian lunar

dates for predicted phenomena with sufficient frequency to know the high accuracy with which
the late Babylonians were able to predict this phenomenon. The late Babylonian ephemerides
must in the nature of the case have been regulated by predicted appearances. But it is not so
easy to determine whether observations were dated from the actual or from the predicted
appearance of the Moon.

_ In 274 B.c. November 1 Julian we have® on an observation-tablet an example of a new
month being made to begin after two successive months of 29 days on an evening on which it
is recorded that the sky was cloudy and the Moon was not seen. Now in any calendar governed
by observations of the Moon, there must have been some rule to govern the length of the month
when observation was impossible, but it may be regarded as certain that two months in succession
would not be given 29 days only unless the Moon was actually seen at the end of the latter
month or unless computation had shown that the Moon ought to be visible. Tzere would appear
to be three possible explanations of a month beginning on that evening : (1) that the Moon was
seen by other observers; (2) that the calendar was governed regularly by the predicted appear-
ance of the crescent; (3) that the predicted date of appearance of the crescent was adopted when
it was too cloudy to observe the Moon on the particular evening.? LaNGooN has drawn my
attention to Jouns, Assyrian Deeds and Documents, iv (1923) 333, under kaébadu (4), and to
KouLer and UNGNAD, Assyrische Rechisurkunden (1913), 258, 3; 263, §; 649, 5, for references
to the appearance of the crescent, apparently referring to the first day of the month. These

. documents belong to the seventh and sixth centuries before Christ, when accurate methods of

prediction were certainly beyond the reach of Babylonian science, but they do not by them-
selves prove that the beginning of the month was determined by observation instead of by such
methods of computation as were available at that time. A stronger proof that the beginning
of the month was fixed by observation is to be found in the success with which Scrocu has
represented the attested dates of the beginning of the month by an astronomical formula. If this
formula had applied only after the discovery of the anomalistic motion of the Moon ?, it would
have been possible to maintain that ScrocH's formula was equivalent to the formula used by
neo-Babylonian astronomers in making predictions, and afforded no proof tha: the beginning of
the month was fixed by observation.

But, as ScrocH’s tables appear to satisfy the attested first days of the moath at all epochs,

! ZA. VII (1893), 229.

* According to Scrock’s tables the Moon should not have
been visible that evening, but he informs me that between
400 B.C. and 100 B. C. in August, September, and October
the beginning of the month on observation-tablets sometimes
falls earlier than the date given in his tables, if the Moon’s argu-

ment of latitude, as in this case, falls Setween 40° and 140°.
3 Callippus (about 330 B.c.) is supresed to have been the
earliest Greek astronomer who couil give a mathematical
repr: tion of the a listic mazon of the Moon. But
it was known at Babylon in the sixt= century B.c.
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the inference is that the attested beginnings of the month must have been determined originally
by actual observation of the crescent.

We have not the same wealth of observations for early times, but a month beginning with
the actual appearance of the crescent is the simplest and most primitive of all forms of month,
and it is therefore reasonable to expect that both in astronomy and in civil life the month was in
early times reckoned from the first visibility of the crescent.

The term ud-né-a, ‘ day of passing (of the Moon) into darkness’, usually rendered by Zim
‘bubbulim, *day of the ravishing or taking away (of the Moon)’ is used from a very early date
for the day when the Moon was last visible in the early morning. We generally find this
day identified with the 28th day of the month, but examples exist of the 24th,! 25th, 27th,
29th, and 3oth days of the month being called by this name. The term is sometimes
given an extended meaning so as to apply to any night during the period of the Moon’s
darkness and also to the day of the Moon’s reappearance. For the old moon to be seen
last on the morning of the 28th day is in excellent agreement with a month beginning at the
appearance of the crescent. Early dates such as the 24th or 25th might be supposed to indicate
that the month did not regularly begin with the appearance of the crescent, but might begin a
few days later. On the other hand, an occasional last visibility so early may be simply due to
weather conditions. It may be doubted whether in practice the calendar was governed by actual
observation or by a rough computation of the date of appearance, but, as will be seen later, such
evidence as we possess points to a calendar regulated by observation.

In order, therefore, to reduce Babylonian lunar dates to the Julian or to the Gregorian
calendar it is necessary to have some knowledge of the conditions of visibility of the lunar
crescent. There are three causes which affect the visibility of the crescent: (1) the phase of the
Moon, i. e. the degree to which it is illuminated by the Sun; (2) the extent to which its light is
absorbed in passing through the Earth’s atmosphere; (3) the brilliance of the part of the sky
in which it is situated, that is, of the background against which it is seen. The first of these
depends, theoretically, partly on the distance of the Moon from the observer, which is in inverse
ratio to its parallax, and partly on the angle subtended at the Moon by a line joining the Sun
and the Earth. The effect of variations in the lunar parallax is for our present purpose
negligible, as also is the angle subtended at the Sun by a line joining Earth and Moon. The
angle at the Moon may therefore be regarded as equal to 180° less the angular distance between
Sun and Moon as seen from the Earth, and the phase of the Moon may in consequence be re-
garded as dependent on this angular distance. Such evidence as we have would tend to show
that the brilliance of the lunar crescent is roughly proportional to the cube of the angular dis-
tance. This angular distance may be regarded as a function of the altitude of the Moon above
. the horizon and of the difference in azimuth of Sun and Moon at time of sunset or at the time
when the Sun is at some given distance below the horizon. The extent to which the Moon’s
light is absorbed by the atmosphere depends partly on the absorbing power of the atmosphere
at the particular place and on the particular day and partly on the amount of atmosphere which
its rays have to traverse. The latter depends wholly on the altitude of the Moon above the
horizon, but, owing to the difference between the absorptive power of the atmosphere at different
places and seasons, any study of the effect of altitude on the brilliance of a heavenly body should,

' Troupson, Reports, 85, Obv. 2—4, K. 752. In this case the phenomenon is described by the phrase,  When the Moon
disappears out of its reckoning’. ’
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if possible, take into account the atmospheric conditions, which were, probably, as favourable at
Babylon as at any place where observation has been made. The brilliance of any part of the
sky during daylight or twilight, given constant weather conditions, is dependent on its position
in altitude and azimuth as compared with the Sun. It would, therefore, appear that, apart from
variations in weather beyond the reach of astronomical computation, all the causes affecting the
visibility of the Moon may be reduced to difference in azimuth and altitude of Sun and Moon.
In a paper on the smallest visible phase of the Moon, published in MN. 70 (1910), pp. 527-31,
I analysed a series of 48 successful observations of first sight of new moon made with the naked
eye by Jurius ScumIpT at Athens in 1859-79, one such observation made by him at Corinth in
1862, one such made by Aucust MomMsEN at Athens in 1879, 18 unsuccessful attempts at
observation of new moon made by JuLius ScHMIDT at Athens in 1860-76, one such made by
him at Troy in 1864, one such made by MoMMsEN at Athens in 1879, two successful observations
of last visibility of old moon made by JuLius ScumipT at Athens in 1870 and 1872, one such
by FriebricH ScumipT at Athens in 1871, two such by MomumseN at Athens in 1879 and 1880,
and one unsuccessful observation of the old moon by MomumseN at Athens in 1879, 76 observa-
tions in all. I found in the case of each observation the altitude of the Moon at sunset for
evening and at sunrise for morning observations, ignoring the effect of parallax and refraction
on both bodies, and I also found the difference between the azimuths of the two bodies at the
same moment. I found that the following table would satisfy all the obsérvations with the
exception of FRIEDRICH ScHMIDT'S successful observation in the morning and one of Jurius
ScuMIDT'S successful observations in the evening.!

Difference in Minimum altitude of Moon at
azimuth at sunset sunset or sunrise to be visible
or sunrise. same evening or morning.
o° 12.0°

5 119

10 114

15 I11°0

20 100

23 7

The two exceptions fall respectively 3-1° below the tabular minimumaltitude with 2-8°difference
in azimuth, and about 3-6° below the tabular minimum altitude with 20-5° difference in azimuth.
In Te Fournal of Theological Studies, xii (1910), p. 121, I dealt with a rule given by Maimonides
for making the same computation for Jerusalem, and reduced his rule to a form similar to my own,
as follows :

Difference in Minimum altitude of Moon at
azimuth at sunset to be visible
sunset. same evening.
o° 11-8°
5 113
10 . 97
15 97
20 ) 97
23 73

! The precepts given in NEUGEBAVER'S Zafzln sur astro- were for the setting of the centre of the Sun’s disk, dis-
nomischen Chronologie iii (1922), xxvi—xxxu,for computation  regarding refraction. To compensate for this the figures
with my figures are based on the setting of the Sun’s upper  headed 4, in his *Tafel 14" should be diminished by about
limb as affected by refraction. The figures given by me o0-8°
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This rule gives a somewhat discontinuous result, but on the whole implies a smaller minimum
altitude for a given difference in azimuth than I had deduced from the Athens series.

In The Observatory, xliv (1921), pp. 308-11, I dealt with a number of early observations
of the evening crescent, partly collected from the Fournal of the British Astronomical Association,
partly supplied from his own observations by ScuocH, and partly obtained by an appeal for observa-
tions issued by ScHoc and myself with the aid of ProrFessor H. H. Turner of Oxford. In none
of these observations did the difference in azimuth exceed 16:1° and only in one instance did it
exceed 7-1°. These observations are, therefore, of little value for the minimum altitude which
should be associated with large differences in azimuth. In the series were two observations made
at different places in England on 1916 May 2 where with a difference of azimuth of 0-6° and 0-7°
respectively the Moon was seen 3-7° below my tabular minimum altitude. Otherwise there was
no instance of her being found with the naked eye more than 1-2° below my tabular minimum
altitude.

A slightly better result might have been obtained by taking the differences in altitude and
azimuth of the two luminaries for the time when the Sun was 4° below the horizon instead of for
the time when the Sun was on the horizon. But in view of variable atmospheric conditions, the
gain in accuracy would have been more apparent than real.

ScrocH has investigated about 400 beginnings of months in the neo-Babylonian period, which
can be fixed by astronomical observations or predictions referred to the days of the month. 250
of these are months in which observations are recorded, while 150 are taken from ephemerides.
He has been able to construct tables for computing the minimum age at which the crescent should
be visible, taking into consideration the longitude of the Sun or season of the year, the Moon’s
elliptical orbit and her latitude. He has in this way been able to satisfy 380 out of the 400 dates
of first visibility assumed in the Babylonian observations and ephemerides. Of the 20 dis-
crepancies he attributes 10 to a delay in the appearance of the crescent due to bad weather, while
10 remain enigmatical. On the other hand he finds 55 cases where the crescent computed by the
formula which I had deduced from the Athens observations would appear one day later than the
date used for the beginning of the month in Babylonian observations. For the sake of com-
parison he has made a computation in which his formula is reduced to a form analogous to mine,
as follows: '

Difference in Minimum altitude of Moon at
azimuth at sunset to be visible
sunset. same evening.

o° 10:7°

5 - 103
10 94
15 76
19 6-3

This formula implies a greater transparency of the air at all altitudes than I had deduced from
the Athens observations. It also implies that the transparency diminishes less rapidly at Babylon
than at Athens as the horizon is approached, so that the difference between the two formulae is
most marked for the low altitudes which accompany great differences in azimuth. I have no
hesitation in adopting ScrocH's figures for use in computations for Babylon.
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CHAPTER VII
THE VISIBILITY OF VENUS

THE visibility of Venus like that of the Moon is affected by the atmospheric absorption of
her light, which depends on the altitude of the planet above the horizon, and by the degree
of illumination of the sky, which depends on the angular distance of the Sun below the horizon.
It is not, however, appreciably affected, so far as first and last visibility are concerned, by the
phase of the planet, for we find that there is little difference in the stellar magnitude of the planet
at different first or last appearances. Difference in azimuth, in so far as it affects the illumination
of the part of the sky where the planet is situated, might be regarded, but it is unimportant com-
pared with difference in altitude. Since the time of Ptolemy, it has been customary to regard
the visibility of a star as dependent on the angular distance of the Sun below the horizon at the
time of the rising or setting of the star. We shall call this angular distance y. The minimum
value of y which will render a star visible is known as the arcus viszonds. Ptolemy found that the
arcus visionis (in Greek xafblov ddoracis) of Venus was 5° (Matk. Syn., ed. Herserg, ii [1903],
p- 597)- Itappeared to me desirable to determine the arcus visionis for Babylon by an analysis
of neo-Babylonian observations. At my request ScrocH computed the value of y for eighteen
such observations, which we found published in Assyriological works. We adopted NEwcoMs's
mean places and mean motions of Venus and the Sun for the epoch a.p. 1800 Jan. o-0, but
applied to NEwcoMB's acceleration for 1800 the correction of + 1-521" per century for the Sun
and +2:472” for Venus. The correction to the Sun’s acceleration is that which I deduced in my
paper, A Solution of Ancient Eclipses of the Sun, MN. 81 (1920), p. 126. The correction to
the acceleration of Venus is obtained on the assumption that the correction to the Sun’s accelera-
tion bears the same ratio to the correction to the acceleration of Venus that the mean motion of
the Sun bears to the mean motion of Venus. This would be the case if the apparent acceleration
of the Sun were due either to a retardation of the Earth’s rotation or to an increase in the Sun’s
mass. All other terms are taken from NEwcowB, except the obliquity of the ecliptic, which is
taken from my paper in MN. 78 (1918), p. 411. The observations of the year 419—418 B.C.
were communicated by ScunaseL and reduced by me on the same assumptions.
The result of our reduction of the neo-Babylonian observations is given below :

Last visibility tn evening, * Western setting’.

Reforence. Babylonian Julian date, days
§ date. reckoned from noon. ¥
KucLer, Sternkunde, i 70 Cambyses 7 Sivan 10 523 B.C. June 12 7:68°
VAT. 4924 Ochus 5 Ayar 22 419 B.C. May 16 594
Epring and STrassMAIER, ZA. vii 229 S.A. 38 Arahsamna 1 274 B.c. November 4 6-35
. » ZA.vi g1 S.A. 110 Teirit 19 202 B.c. October g9 480
» " ZA. vi 221 {A' A ‘53} Arabsamna 2 N
S.A. 217 h 3 95 B.C. November 28 51
A A. 164
» . ZA.v 357 {S. A 218} Sabat 10 83 B.c. February 10 3-89

To these I may add a western setting observed by Lancpon at Kish, a.D. 1926 January 31
Gregorian, where the value of ¥y was 12:55°
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50 THE VISIBILITY OF VENUS
First visibility in morning, * Eastern vising’!
2 Babylonian Julian date, days
e date, reckoned from noon. ) r
KuGLEr, Sternkunde, i 71 Cambyses 7 Sivan 27 523 B.C. June 29 8-44°
VAT. 4924 - Ochus 5 Sivan 3 419 B.C. May 26 571
Erring and STRASSMAIER, ZA. vii 230 S.A. 38 Arahsamna 11 274 B.C. November 14 2-6
- ” ZA. vi 91 S.A. 110 Arahsamna 4* 202 B.c. October 24° 492
KUGLER, Sternkunde, i 84 S.A. 132 Sabat 29 179 B.C. March 12 7°49
Epping and STRASSMAIER, ZA. vi 221 {g : ifg} Arahsamna 27 95 B.C. December 2 2-3
A.A. 164 ’
8.
D e ZA.v 357 {S. n “8} Sabat 12 83 B.c. February 12 o8
Last visibility in morning, * Eastern setting’. '
KUGLER, Sternkunde, i 70 Cambyses 7 Adar 7 522 B.C. March 3 493
» 0 Erg. 233 g 0 Ulul 26 425 B.C. September 21 54
o o i84 S.A. 132 Nisan 15 180 B.C. April 8 555
First visibility in evening, * Western rising’.
KuGLERr, Sternkunde, i 70 Cambyses 8 Nisan 13° 522 B.C. May 6 6-20
» o Erg. 234* ° . . . . Arahsamna 26 425 B.c. November 19 63
VAT. 4924 Ochus 5 Adar II 21 418 B.C. April 5 591
KvuGLER, Sternkunde, i 84 ’ S.A. 132 Ab1 180 B.C. July 20 11-21
A. A, 164
5 .c. M 6-38
Errine and STrassMAIER, ZA. v 355 {S. A 238} Ayar 11 84 B.c. May 21 3

! Sometimes a later date is given for eastern rising with a
note that Venus was already seen on an earlier specified
date. In such cases I have adopted the earlier date.

? 14in text. But the date clearly falls before Arahsamna 7,
and 4 would appear to be the correct reading.

8 Eppine makes Arahsamna begin one day earlier than we
do, but this involves too early an appearance of the crescent.
¢ The year to which this tablet belongs is not preserved.
Wem~er who published it in Alier und Bedeutung der baby-
lonischen Astronomie und Astrallehre (1914) recognized it as
an observation-tablet, but failed to date it. KucLeg, loc. cit.,
dated it correctly, but mistook it for an ephemeris. Scrocn
gives six reasons for regarding it as an observation-tablet :

(1) The appearance of the crescent agrees regularly with
his computation. This,as he remarks, is not conclusive, be-
cause the ephemerides as well as the observations generally
agree with his computations.

(z) The appearances and disappearances of Sirius, Jupiter,
Saturn, and Venus are in full agreement with computation.
The difference nowhere exceeds two days. But here again
the Babylonian ephemerides are generally in good agree-
ment with his computations.

(3) The western setiing and morning rising of Mars vary
from his computation by three and four days respectively.
The dates given on Babylonian ephemerideshabitually deviate
from computation by ten or twelve days. Therefore the
dates given here must be the result of observation.

(4) The Mercury phases are as follows:

WR. 2 days before computation.

WS. z days before computation.

ER. 4 days after computation (perhaps delayed by weather
conditions). ES. 1day before computation.
WS. Day of computation. MR. 1 day after computation.
The concluding interval between WS, and MR. is correctly
given as 14 days. 13 days is the minimum duration at
inferior conjunction, and 41 days the maximum. The
Babylonians had not the requisite knowledge to predict the
phases of Mercury with such accuracy.

(5) The time given for thelunar eclipse is only seven minutes
earlier than that found by computation for the beginning of
the eclipse. Babylonian ephemerides do not give the exact
time of an eclipse, and no Babylonian astronomer of the
fifth century B.c. could predict it with such accuracy.

(6) The lunar éclipse is described by the words Siz atala
¥%un, which refer regularly to an obse}'vcd eclipse. Itistrue
that the solar eclipse, which is misdated, and which was not
visible at Babylon, is described as Sama? atala, but that is
clearly an error.  The observation-tablet of 568-567 8. C. in-
cludes a predicted eclipse of the Moon which was not visible
at Babylon, using the words asalu Sin Sa LU. See Nruce-
BaUER and WEIDNER in Berichte der k. sdchsischen Gesell-
schas?, 67 (1915), phil. hist. Klasse, pp. 31, 35, 50. The
scribe of our text was right in inserting the solar eclipse,
but ought to have stated that it was not observed.

The last four of these reasons are conclusive.
® So the text. KucLEr proposes to read ¢ Ayar’.

.
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With these I compare some naked-eye observations made in England in the years 1923-6.
I give the most successful observation at each observed appearance and disappearance :

Western setting. .
Place. Observer. Gregorian date, days
reckoned from noon. r
Oxford J.K.F. and Miss Dalton 1924 June z0 611°
Bicester S. W. Hayes and Miss Hayes 1926 February 8 321

Eastern rising.
Dedham  H. G. Tomkins 1924 July 13 6-42
Charing Rev. D. R. Fotheringham 1926 February 13 11-56
With these we may compare a western setting observed by’ HERR StiLLuART at St. Gall.
Switzerland, 1926 February 6, where the value of y was 6-2°, and an eastern rising observed by
Herr WiDMER at Bertiswil, Switzerland, 1926 February 4, where the value of y was 5-4°.

Western rising.

Place. Observer. Gregorian date, days

reckoned from noon. ¥
Oxford J. H. Jeffree 1923 November 7 5-20°
Bicester S. W. Hayes 1925 May 30 6-06

To appreciate the Babylonian observations properly it is necessary to arrange them according
to the season of the year. I have therefore classified them according to the months of the Greg-
orian calendar in which they fall, reckoning the day according to civil usage from midnight. For
this purpose we must deduct five days from eastern and six from western observations before
501 B.C., four days from eastern and five from western observations between sor1 and 301 B.C,
three days from eastern and four from western observations between 3ot and 201 B.C., two days
from eastern and three from western observations between 201 and 101 B.C., and one day from
eastern and two from western observations after 101 B.c. The values of y then group them-
selves as follows :

WS. = western setting ; ER. =eastern rising; ES. = eastern setting; WR. = western rising.

) January 12:55° (WS.)
February 39 (WS), 81°(ER.), 49°(ES.)

R March 75 (ER), 59 (WR)
April 555 (ES.), 62 (WR.)
May 59 (WS), 6.4 (WR), 57 (ER)
June 77 (WS.), 84 (ER)
July 2 (WR),
August None
September 54 (ES.) »
October 48 (WS), 49 (ER), 6-:35(WS)

November 2.6 (ER.), 63 (WR), 51 (WS)
December 3.3 (ER.)

It will be observed that the value of y is markedly lower in the autumn and winter months
September—February than in the spring and summer months March-July, the lowest values
being found in November and December, while the value steadily rises till July. But the
high value of y at LANGDON's observation in January shows that unfavourable weather may occur
in the winter as well as in the summer. It will be noticed that, while six out of twelve ¥'s in
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September—February are less than 5°, the ten y's in March—July all exceed 5° and six .of them
exceed 6°. It will also be observed that while in June and July the English observations are
more successful than the Babylonian observations in the same months, the reverse is the case on
an’average in February, May, and November. It may also be noted that the twenty-one ancflent
observations contain nine pairs of ‘ settings’ followed by ‘risings’, and three isolated observations.
In six of the nine pairs the setting shows a lower value of y than the rising. This is what we
should expect, for the observer of a setting ought to know from the previous day’s observation
where to look, while the observer of a rising has no such guidance.

The effect of the empirical correction to the accelerations 'is to diminish the value of y at
western settings and to increase it at eastern risings. As the two lowest values (2-3° and 2'6°)
are both found at eastern rising, while the lowest for western setting is 3-9°, it is clear that the
rejection of this correction would increase any difficulty that there may be in accepting the data
supplied by the neo-Babylonian observations.

Since this chapter was written I have found from the Greenwich meridian observations of t}'m
Sun, 1750-78 and 1839-1925 an empirical acceleration of + 1-4” per century for the Sun, in
good agreement with that deduced from the ancient observations. See MN. 87 (1926), pp. 142—
167; 87 (1927), pp. 182~5. DE SITTER has since obtained from t.he transits of Mercur}.f (1677-
1924) an empirical acceleration of Mercury which on the assumptlon‘that the acce,,leratlons are
in proportion to the mean motions would correspond to an acceleration of +1-55” per century
for the Sun.- See Bulletin of the Astronomical Institutes of the Netherlands, 4 (1927), pp. 21—

" 38. The acceleration assumed in this chapter for Venus would appear, therefore, to be well

supported by such modern observations as are available.

&
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CHAPTER VIII
REDUCTION OF THE OBSERVATIONS ON THE VENUS TABLETS

OR accurate work on the lunar dates of disappearance and reappearance of Venus it is

necessary to compute the beginning of the lunar month by ScHocH's crescent tables and to
compare the value of y for one or more days about the date when the first or last visibility of
Venus might be expected. But for a preliminary test cruder methods will suffice. Scrocu
printed in a paper entitled 7%e ¢ Arcus Visionis’ in the Babylonian Observations! and again in
Ammizaduga* handy tables for converting Babylonian into Julian dates and vice versa. In the
former publication he assumed for purposes of computation the accuracy of WEIDNER'S restoration
of the chronology of the First Dynasty, while in the latter he assumed the accuracy of the chrono-
logy which he had himself proposed, falling,64 years later than that which I had favoured.® It
must also be remembered that until the year 528 5.c.* intercalation at Babylon was irregular, so
that any table for converting Babylonian dates must necessarily be subject to occasional errors
of one lunar month. A student who does not accept the system of chronology to which Scrocn’s
table is adapted must be prepared for the possibility of an error of a second lunar month, and it
seems best, therefore, to identify the months independently of ScHocu’s tables and to confine
those tables to the problem of identifying the days of an identified lunar month with days in the
Julian calendar. In the case of the Venus observations the computed dates of disappearance
and reappearance define the position of the months, and the handy tables are of use for identify-
ing the days. -

Any lunar date may be converted at a glance with the handy tables, and in eighty per cent.
of the cases the day so found will agree with that given by the crescent tables. When, there-
fore, dates are found with the handy tables, we must allow for the possibility of an error of one
day. Where such an error is not permissible, recourse should be had to the crescent tables.

ScrocH has also constructed tables for the rapid computation of the disappearance and
reappearance of Venus at Babylon. Here he has adopted 5-2° as the minimum value of
y at western setting, 5-7° at eastern rising, and 6.0° at eastern setting and western rising.
These values are considerably higher than those which result from the autumn and winter
observations, and- one of the neo-Babylonian April eastern settings gives a lower value than
ScrocH assumes. But the values would appear to be too small for spring and summer observa-
tions. The daily change in the value of ¥ ranges from 0-4° to 2-0° near inferior conjunction (i. e.
at western setting and eastern rising) and from o-1° to 0-4° near superior conjunction (i. e. at
eastern setting and western rising).

When we allow for the possibility of an error of one day in the computed day of the lunar
month and for one day or more in the computed date of the first or last phase of Venus near
inferior conjunction, we must be prepared for frequent errors of one day in the computed lunar
dates of the phenomena and for a certain number of errors of two days, occasionally more.
Larger errors are possible near superior conjunction. On the whole, autumn and winter settings
1 University Observatory, Oxford (1924), pp. 7=11. generally with the chronology proposed by me.

* Pp. 7-12. ¢ See KUGLER, Sternkunde und Sterndienst,ii, T. 2, H. 2

s Schocw’s tables M and N in the present volume are (1924), 428.
computed on the same principle, but are made to agree
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and spring and summer risings should fall later than the computed dates, autumn and winter
risings and spring and summer settings earlier than the computed dates. e

Table I contains a comparison between the dates of western setting and eastern rising
recorded on the tablets and the dates computed by ScrocH for each of five hypothetical dates
of the reign of Ammizaduga, 1977-1956 B.C., 1921-1900 B.C, 1857-1836 B.C., 1809-1788 B.C., and
1801-1780 B.C. The headings WS., Int., ER. indicate respectively the date of western setting,
the interval between western setting and eastern rising, and the date of eastern rising. The
observations are arranged in groups, so that those belonging to the same season of the year are
thrown together. Throughout the-table Roman numeralsindicate Babylonian months. In
computed dates the numerals are assigned on the assumption that the intercalations are to
occupy the places attested by contracts or implied in the intervals between recorded dates of
phenomena. Dates not recorded, but supplied arithmetically, are placed in brackets. As a rule
the date which is best attested on the tablets is given in each case under the heading ‘ Tablets’.
Where the evidence seems equally divided, alternative dates are given. The computed dates
are reduced to the Gregorian calendar, and the day is reckoned from noon. This is essential.
The Babylonians, reckoning the day from sunset, made observations at the beginning and end of
the night belong to the same day. If we reckon the day from midnight, we have the inconven-
ience of having different Gregorian days to correspond to the same Babylonian day according
as the observation is in the morning or in the evening. The Gregorian calendar permits ready
comparison with observations made at the same season in other ages, and shows at a glance at

what season of the year each of the five hypotheses would place the different Babylonian -

calendar months. The computed dates for the second and third hypotheses are based on
computation of the actual crescent; for the other hypotheses they are computed with ScHocH's
handy tables. 5:6° has been taken as the minimum value of v for an observation of Venus.

One of the most striking facts disclosed by the table is that observations separated by eight
years rarely recur four days earlier in the Babylonian calendar month, as they ought to do on
the astronomical theory. This failure is, no doubt, due in part to variations in the weather, but
this is not a complete explanation, because there is not even an approximation to a four-days
difference.

On the other hand, except in the corrupt date VII 11 for western setting in the fourteenth
year, the total variation in the day of rising or setting in each group never exceeds fifteen days.
We should have expected a maximum variation of eight or nine days. It might be tempting to
explain this irregularity by supposing that our conclusion from other evidence that the Babylonian

- month was reckoned from actual appearance of the crescent was erroneous. If the beginning
of the month was fixed arbitrarily in the neighbourhood of that appearance, it would explain a
variation of a few days backwards and forwards as opposed to a regular four-days difference in
eight years, but it would imply the same variation in eastern risings as in western settings, and
there is no such consistency. We are therefore driven to the conclusion that quite apart from
their consistency or inconsistency with any of the proposed solutions, the recorded dates are
proved by their mutual inconsistency to contain numerous errors. How far the errors are
copyists’ mistakes and how far they are erroneous conjectures made to supply missing observa-
tions it is difficult to say. The repetition of 7-day and 15-day intervals in different groups
looks suspicious, and it may be observed that seven days is the standard interval in the artificial
system of Document N.
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We can presumably place most reliance on those dates which show a difference of three, four
or five days in a recurrence after eight years, that is on the two first eastern risings of the thirci
group, the two eastern risings of the fourth group, and the first two pairs of western setting and
eastern rising in the fifth group. Of these the two first eastern risings of the third group appear
to be best satisfied by the first and third solutions, of which the first satisfies one of the
corresponding western settings and the third the other western setting. The two eastern risings
of the fourth group are best satisfied by the second and third solutions, of which the second
satisfies also the western setting corresponding to the first eastern rising. The two pairs of
western settings and eastern risings in the fifth group are excellently satisfied by the first, second,
and third solutions. If we treat an exact agreement or a difference of one day as an agreement
with the recorded dates and examine all the dates by this criterion it will be found that the first
solution shows 10 agreements, the second and third 11 each, the fourth 5 agreements, and the
fifth 3 agreements. It is clear, therefore, that these observations are satisfied far better by the
first three solutions than by the two last. .

Table II exhibits the eastern settings and western risings treated in the same manner. The
headings ES. and WR. indicate the dates of eastern setting and western rising respectively.
The computation has been made with ScrHocH's handy tables, 6-0° being taken as the minimum
value of y for an observation. That this is approximately correct is evidenced by the good agree-
ment between the computed and observed intervals of invisibility, the former varying between
1 25dand 2™ 179, and the latter, ignoring two exceptionally long intervals, varying between 2m od
and2m 159, Whether the computed or theobserved interval is the longer appears to depend mainly
on the season of the year. As the relative positions of the Sun, Venus, and the horizon near
eastern setting and western rising vary but slowly from day to day, we cannot expect to
compute the exact date of rising or setting with any accuracy, and, therefore, the four-day rule
will hardly apply, though it is possible to find it in the third group. The difficulty in applying
these observations to a chronological purpose is not, as in Table I, that there is any general
discordance between observation and computation, but that all the solutions show a very fair
agreement. But there are certain groups which are satisfied by some solutions better than by
others. In the first group it will be observed that Venus reappears six days before the computed
date in Year 4 according to the first and second solutions, but the third, fourth, and fifth solutions
make her disappear nine, ten, or eleven days after the computed date both in Year 4 and in
Year 20. It would seem, therefore, that this group favours the first and second solutions. In
the second group the computed interval of invisibility falls according to each solution within the
observed interval, so that it is impossible to base any preference on this group alone. In the
third group the second pair gives a reappearance three days before the computed date according
to the third solution, but this is of small importance. In the fourth group the first two

-disappearances are later than the computed dates in the earlier solutions and the reappearances

earlier than the computed dates in the later solutions, the discrepancies being particularly
noticeable in the fourth and fifth solutions. In the Year 13 in this group XI 21 in the texts is
probably a mistake for X1II 21, but it must be an ancient error for the omen is appropriate for
Sabat. The intercalations can, as will be seen, be fixed with certainty with the aid of the
contract-tablets. The observations of the 21st year seem to fall too late on all except the two
last solutions. If the observations of the 8—gth year are rightly restored the date of disappearance
is satisfied by all solutions, while the reappearance is rather early for all. The observations of
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the 16-17th year are satisfied by all. There would seem on the whole to be a marked
superiority on the side of the first three solutions over the last two in this table as in Table I,
and in the first group of observations a superiority of the first and second solutions over the
third. But the evidence of these tablets does not appear to be decisive as between the first
three solutions.

I shall endeavour to show later that the second solution alone satisfies certain other tests,
and I have therefore thought it advisable to obtain from Scrocu more detailed computations of
the value of y for each observation on that solution. This has involved a computation not only
of the phases of Venus, but of the date of appearance of the lunar crescent.

Year of Class of Babylonian Gregorian Value of

Ammizaduga.  observation. date. date. ¥
1 WS. - XI 15 Feb. 27 6-6
H ER. XI 18 March 2 56
2 ES. VIII 11 Nov.16 8.5
2 WR. X 19 Jan. 22 6-6
3 Wws. VI 23 Sept. 19 92
3 ER. VII 13 Oct. 9 40
4 . ES. IV 2 June 20 6-2
4 WR. VI3 Aug. 20 54
5 WS. Iz May 10 1-7
5 ER. II 18 May 26 107
5 ES. IX 25 Jan. 24 . 64
5 WR. XI 29 March 28 6-0
6 WwSs. VIII 28 Dec. 18 61
6 ER. IX1 Dec. 21 6.0
7 ES. V 21 Sept. 3 7.3
7 WR. VIII 2 Nov. 12 63
8 ws. IV 25 July 28 —12-0
8 ER. V2 Aug. 4 142
8 ES. XII 25 March 22 6-2°
9 WR. (I1I 2) May 25 39
9 WS. XIIt 11 Feb. 23 65
9 ER. XII 15 March 1 70

10 ES. VIII 10 Nov. 16 I
10 WR. X 16 Jan. 20 6-8
1r WS. VI 26 Sept. 23 47
Ir ER. VIb 8 Oct. 5 o-8
12 ES. Ig April 30 115
12 WR. VI 25 Oct. 12 120
13 ws. s May 15 —100
13 ER. (IL 13) May 22 95
13 ES. X 20 Jan. 21 65
13 © WR. (XII) 2x March 22 50
14 Wws. VII 11 Nov. 3 330
14 ER. VIII 27 Dec. 19 66
15 ES. V 20 Sept. 4 6-9
15 WR. VIII 5 Nov. 17 7.0
16 WwS. Vs July 10 52
16 ER. 1V 20 July 25 46

? III in text.
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Pear of Class of Babylonian Gregorian Value of

Ammizaduga.  observation. date. date. 7

16 ES. XII 15 March 12 78

17 WR. (111 24) June 18 89

17 WSs. XIT 1t Feb. 26 1-25

17 ER. XII 15 March 2 100

19 Wws. VIb 1 Aug. 31 153

19 ER. VIb 17 Sept. 16 —236

20 ES. 111 25 June 17 6-0

20 WR. (VI 1) Aug. 21 59

21 WS. 126 May 8 -1 -

21 ER. I3 May 15 58

21 - ES. . (X 28) Jan. 31 40

21 WR. ' XII 28 March 31 72

It will be seen from the figures in the last column that some of these dates are impossible
and some others highly improbable, but on the whole the values of y are in good accord with
the values found above in the neo-Babylonian observations. It will be observed that in a large
majority of instances the settings show a larger value of y than the risings. This is contrary
to what we discovered in the case of the neo-Babylonian observations and to what we should
naturally expect, and it is found both at inferior (WS. and ER.) and at superioy (ES. and WR.)
conjunction. Had no empirical acceleration been introduced into the computation, the excess
of the value at settings over that at risings would be markedly greater, and to that extent these
observations are evidence of the existence of an acceleration of the motion of Venus. The ex-
planation of the greater success of the observers in picking up the reappearing Venus than in
retaining the disappearing Venus in view is perhaps that greater pains were taken to watch the
rising than the setting. It is possible that in some instances the date of eastern rising has been
taken erroneously for the date of western setting. If in the 8th year we take IV 25 as the
ddte of eastern rising, we find y =35-0°; if in the 13th year we take II 5 as the date of eastern
rising, we find y = 4-7°, and, if in the 17th year we take XII 11 as the date of eastern rising, we find

'7=6'3°.

si52 I
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WESTERN SETTING AND EASTERN RISING OF VENUS

TABLE I

‘l;m of Tablets. 1977-1956 B.C: 1921-1900 B.C.
mmi- =~
saduga. ws. | I ER. ws. | it | ER wS. Int. ER.
. May 23 June 6 May 7 i Mayix9g
5 1= 15 II18 127 14 II 11 I29 12 I 11
May 20 June 3 May 5 May 17
13 iIs 7 (II 12) 123 14 iy 125 12 117
May 18 June 1 May 4 . May 15
21 127/26 7/6 113 118 14 I3 122 11 I3
July 27 Aug. 14 July 12 . . July 29
8 IV 23 7 Vz v 18 IV 23 v 17 IV 26
L July 25 Aug. 12 July 10 + July 26
16 Vs is 1V 20 w1 18 V19 vy 16 IVazr
H
Oct. 16 Oct. 28 Sept. 25 | Oct. 11
3 VI 23 20 VII13 VI 30 12 VII 12 VI 29 16 VII 15
Oct. 13 Oct. 25 Sept. 22 ! Oct. 8
1 VI 26 11/12 VIb 7/8 VI 26 12 Vibg VI 23 16 VIibi1r
Oct. 11 Oct. 24 Sept. 19 Oct. 6
19 Vib1 15 VIb 17 VIb 22 13 VIl s VIb 20 17 VII 8
Jan. 4 Jan. 6 Dec. 18 Dec. 21
6 VIII 28 3 X1 VIII 27 2 VIII 29 VIII 28 3 X1
o Jan. 2 Jan. 4 Dec. 16 Dec. 19
14 VII 11 1m g7d VIII 27 VIII 23 2 VIII 25 VIII 24 3 VIII 27
March 17 March 21 Feb. 27 March 2
1 XI1s 3 XI 18 XI1s 4 XI 19 XI 15 3 XI18
March 14 March 18 Feb. 26 Feb. 28
9 (I1I) 11 (om) 44 XII 15 XII 11 4 XII 13 XII 12 2 XII 14
March 12 March 16 | Feb. 23 | Feb.26
17 XII 11 4 XII 15 XII 7 4 XII 11 XII 8 3 | XIIit
|
EASTERN SETTING AND WESTERN RISING OF VENUS TABLE II
z’mr o Tablets. 2977-1956 B.C. 1921-1900 B.C.
mmns-
saduga. ES. Int. WR. ES. Int. WR. ES. Int. WR.
m. d. July 12 m.d.| Sept 13 June 21 m. d.|{ Aug. 26
4 Va2 2 1 Vi3 Vs 2 4| Vig IV 3 2 6| Vlg
{nly 10 Sept. 11 June 19 Aug. 23
12 19/8 5 16/17 VI 23 Il 2 4| Vs II 29 2 6| Vg
July 8 Sept. 8 une 17 Aug. 21
20 111 25 2 6 VI 24 11127 2 4| VI II 235 2 6| VII
- Sept. 28 Nov. 25 Sept. 12 Nov. 10
7 V21 2 1L VIII 2 Vay 129| VII26 V 30 2 o| VII3o
Sept. 26 Nov. 22 Sept. 10 Nov. 8
15 V20 215 VIII 5 V23 129 | VII22 V26 2 o VII26
: Dec. 12 Feb. 5 Nov. 26 Jan. 19
2 VIII 11 2 7 X119 VIII 19 126 X135 VIII 21 125 X16
Dec. 10 Feb. 3 Nov. 23 Jan. 16
10 VIII 10/(8) 2 6/8 X 16 VIII 15 126 X11 VIII 17 125 X12
. Dec. 8 Feb. 1 Nov. 21 Jan. 14
18 VIII 11 126 X7 VIII 13 125 X8
Feb. 7 ;f;)r. 14 Jan. 26 March 29
5 IX 25 2 4 XI 29 IX 20 2 7| Xlz27 IX 27 2 3| Xl3o
Feb. 4 Apr. 12 Jan. 24 March 27
13 X 20 2 o XI 21 X 16 2 XII 23 X 23 2 3| XII26
Feb. 3 Apr.9 Jan. 22 March 23
21 (X 28) 2 o? XII 28 X13 2 6| XIlig X 19 2 3| Xilzz
Apr. g June 23 March 23 June 6
8-9 XII 25 2 7 (I1I 2) XII 25 217 Il12 XII 27 216 III13
Apr. 6 June 21 March 20 June 3
16~17 XII 15 39 111 242 XII 21 217 III8 XII 24 215 IlIg

TABLE 1 WESTERN SETTING AND EASTERN RISING OF VENUS
1857-1836 b.c. 1809-1788 5.c, 180r-1780 B.C. Year of
A -
ws. Int. [ ER. ws. Int. ER. ws. Int, ER. za:"t::;a.
Apr. 21 Apr. 29 Apr. 7 Apr. 14 Apr. 6 Apr. 12
I29 8 Iy II's 7 12 npz 6 llps 5
Apr. 18 Apr. 26 Apr. 6 Apr. 12 Apr. 3 Apr.g
125 8 I3 112 6 118 I27 6 114 13
Apr. 16 Apr. 24 Apr. 3 Apr. g Apr. 1 Apr. 7
I2r 8 I29 127 6 IIg 124 6 I3 21
June 26 July 11 June 13 June 28 une 12 une 2
ivsg 15 iV 23 Ivi6 15 Vi {V 12 15 %V 277 8
June 23 July 8 June 12 June 27 {une 10 {une 24
Vs 15 IV 20 IV 12 15 1V 27 VvV 8 14 V22 16
Sept. 4 Sept. 22 Aug. 20 Sept. 8 Aug. 19 t. 6 -
Vizg 18 VII13 VI2g 19 VII 18 VIas 18 \S,'eﬁ 14 3
Sept. 2 Sept. 19 Aug. 19 Sept. 6 Aug. 16 Sept. 4
VI 20 18 VIib 8 VI2g 18 VI z2x VIar 19 VIb 11 11
Aug. 30 Sept. 17 Aug. 16 Sept. 4 Aug. 13 Aug. 31
VIb 16 18 VII 4 VIibax 19 VII 11 VIb 18 18 VII 6 19
Nov. 29 Dec. 5 Nov. 12 Nov. 20 Nov. 11 Nov. 19
VIII 24 6 VIII 30 VIII 29 8 X7 VIII 25 8 IX 4 6
Nov. 26 Dec. 1 Nov. 11 Nov. 19 Nov. 8 Nov. 16
VIII 21 5 VIII 26 VIII 25 8 IX 4 VIII 21 8 VIII 29 14
Feb. 11 Feb. 14 Jan. 28 an. 30 Jan. 27 an. 21
XI 15 3 XI 18 XI 23 2 123 XII118 2 g(ll 23 1
Feb. 8 Feb. 11 Jan. 27 an. 29 Jan. 24 Jan. 26
XII 11 3 XII 14 XII 18 2 II 20 XII 15 2 XII 17 9
Feb. 6 Feb. 9 Jan. 24 Jan. 26 Jan. 22 Jan. 24
XII7 -3 XII 10 XII 15 2 XII 17 XII 1 2 XII 13 17
TABLE II EASTERN SETTING AND WESTERN RISING OF VENUS
1857-1836 B.c. 7809-1788 B.C. + 180r-1780 B.C. :1’ ear of
mmni-
ES. Int. WR. ES. mt. | WR ES. nt.|  WR. |zaduga.
May 25 m.d. Aug. 4 May 6 m. d. July 19 May 3 m. d. July 18
III 22 2 12 Vig 111 23 216 Vig 111 20 2 1§ Vig 4
May 23 Aug. 2 May 5 July 18 May 2 July 16
1118 2 12 1V 30 11 20 2 15 Vs II 15 2 17 Vz 12
May 21 July 30 May 2 July 16 Apr. 30 July 16
III 14 2 12 V26 III 15 217 Viz IIT 11 217 V28 20
Aug. 20 Oct. 20 Aug. 6 Oct. 6 Aug. § Oct. 5
V24 2 2. VII26 Vg 2 3 VIII 2 V25 2 3 VII 28 7
Aug. 18 | Oct. 18 Aug. § Oct. 5 Aug. 2 Oct. 3 !
V 20 {2 2 VII 22 V23 2 3! VII 28 V21 2 3 VII 24 15
Nov.7 | Jan. 3 Oct. 25 | Dec. 19 Oct. 23 Dec.18 |
VIII 19 128 X1y VIII 25 127 Xa22 VIII 21 128 X19 | 2
Nov. § Jan. 1 Oct. 23 Dec. 18 Oct. 20 Dec. 15 |
VIII 15 128 X13 VIII 21 1 28 X 19 VIII 17 1 28 X1s i 10
Nov. 3 3 Dec. 29 Oct. 20 Dec. 15 Oct. 18 Dec. 15 |
VIII 12 127 9 VIII 17 1 28 X135 VIII 13 128 X 11 18
Jan. 13 March 13 |  Dec. 31 Feb. 26 Dec. 30 Feb.24 |
IX 30 2 o XI 30 X9 126 XIIs X4 1 28 XIil 2 | 5
Jan. 10 March 10 Dec. 30 Feb. 24 Dec. 27 Feb.22 |
X 26 2 0 XII 26 XI 4 1 28 12 X 30 128 XII28 13
Jan. 8 March 8 Dec. 27 Feb. 22 Dec. 26 Feb.21 |
X 22 2 o XII 22 X 30 1 28 XII 28 X 26 1 28 XII 24 ! 21
March 6 May 18 Feb. 27 May 6 Feb. 25 Mays |
XII 27 2 14 IIT 17 Ig 2 g III 18 Ig 2 9 111 14 i 89
March 5 May 16 Feb. 25 May 4 Feb. 22 May 2 i
XII 24 213 111 7 Ig 2 9 III 14 11 2 9 [I10 | 16-17
i
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CHAPTER IX

RESTORATION OF THE BABYLONIAN CALENDAR BY MEANS OF
ATTESTED INTERCALATIONS

HEN once we have fixed the position of the Babylonian months in the solar year, expressed

for us in terms of the Gregorian calendar, for the reign of Ammizaduga, we may attempt
to do the same right back to the beginning of the dynasty, and in fact for the Dynasty of Ellasar
that coincided with the first part of it. The clue to this is provided by the numerous contract-
tablets, dated in intercalary months, by means of which we are able to place a large number of
Babylonian leap years. Twelve lunar months contain rather more than 354 days, just about 11
days less than a solar year. It follows that a Babylonian calendar year following an ordinary year
begins 11 days earlier than its predecessor, while a year following a leap year begins 19 days
later than its predecessor. If the intercalation were guided purely by astronomical considerations
the beginning of the calendar year would fluctuate by about 30 days, while the beginning of the
calendar leap year would fluctuate by about 11 days in the solar year. Now, if we can’fix the
date of Ammizaduga, then, since the lengths of all the reigns in the First Dynasty of Babylon and
in the Dynasty of Ellasar are known, we can identify each year, and since every month began
shortly after the true new moon, we can select by conjecture the date of beginning of each month.

But we can do more than this. If we find that the attested leap years are all years when new -

moons fall within a comparatively narrow range of days in the solar year, it is unlikely that two
different groups of such days separated by a month were beginnings of leap years. We must
assume that one group only represents leap years, and that that group does not suddenly change
its position in the solar year. For instance, if we find that all Babylonian leap years begin in the
first half of the month in the Gregorian calendar, that half may be the first half of March or the
first half of April, but we are not to expect some leap years to begin in the first half of March
and others in the first half of April, if there are none in the second half of March. Now the
earliest new year's days must necessarily be those of leap years and the latest must necessarily
be those of years succeeding leap years. The total range of new year’s days in any reign or group
of reigns will therefore be from the beginning of the earliest leap year to 19 days later than the
beginning of the latest leap year. Ifin any solar year there is only one new moon in this interval,
that gives us the Babylonian new year’s day with certainty, but if there are two, some uncertainty
attaches to the determination of the Babylonian date, unless the particular year or one in its
immediate vicinity is known to have been a leap year.

Intercalation was made by inserting a second Ulul or a second Adar. Ammizaduga shows
a distinct preference for second Ulul; one second Ulul, one second Adar, and one second Nisan
are found under Abeshu’; Samsuiluna is known to have inserted a second Ulul five times and a
second Adar seven times, and second Ulul would appear to fave been inserted three times under
Hammurabi. But except in the reign of Ammizaduga there is a presumption in favour of intercala-
tion having been made by inserting a second Adar. Second Nisan is very rare, being found
once under Abeshu’ and once under Samsuditana.*
! The principal authority for intercalary months is Ungyap’s ~ Jonns, PSBA. xxxiv (1915). I have received valuable

paper Zur Schallungs-Praxis in der Hammurabi-Zeit, OLZ. additions and comments from ScuNABEL and others.
13 (1910), 66, 67. Some additional dates are given by
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Every intercalary month in the reign of Ammizaduga has been found on some contract or
other. The list is as follows. In accordance with KuGLER’s practice I use * for a year with
second Adar, and ** for a year with second Ulul.

4* VS, vii 76 (VAT. 6238)=HG. 557.
5** Two examples from unpubllshed contracts, communicated to me by SCHNABEL.
10** Ranke 106 (CBM. 437)=HG.{120; VAT. 633 (Uncnap, Beitr. zur As:yrzol vi, 3
[x907], p- 32).
¥ CT. viii 3* (88-5-12, 12) = HG. 74.
14** An unpublished contract, communicated to me by ScHNABEL.
19¥* In an unpubhshed contract of Ammizaduga belonging to the year which UNcNap styles
‘17+a’, twelve months are reckoned from the second Ulul of the previous year to Ab
of the year mu urudu B-lugal-gub-ba-a tb-dirig-ga.
From this it follows that the year preceding ¢ 17+a’ contained a second Ulul, and since we
know from HG. 164 and other contracts that ¢ 17 +a’ contained a second Adar, these two
years must be Ammizaduga 19 and 20, for the Venus tablets show that Ammizaduga 19
contained a second Ulul and that Ammizaduga 20 contained either a second Ulul or a
second Adar. They also show that there was no intercalation between the 14th and the
1g9th year. I owe this reference and the identification of the year ‘17+4a’ to SCHNABEL.
20* M. 9(88-5-12,454) =HG. 164 ; VAT. 5895, 5898, 5907, 5928, 5931, 5949, 5978 (UNGNaD,
ubt supra, p. 35).

If in the r3th year of Ammizaduga we place the eastern setting in Tebit with Rm. II 531,
and the western rising in Adar against the readings of K. 160 and Rm. II 531, all the dates on
the Venus tablets are consistent with the intercalations attested by the contracts. If, however,
with K. 160and Rm. I1 531 we retain Sabat as the month of western rising in the 13th year, and
supply Kislev for the month of eastern setting, against the reading of Rm. II 531, we shall be
compelled'to make the 13th year intercalary with second Ulul instead of the 14th, thus leaving
an interval of six years between two successive intercalations and producing a discord between
the contracts and the Venus observations. I have no hesitation, therefore, in reading Tebit and
Adar in the Venus texts for this year. The intercalations as thus restored give us twice over an
interval of five years, viz. between second Ulul in the 5th year and second Ulul in the 1oth year,
and between second Ulul in the 14th year and second Ulul in the 1gth year. On three occasions
Ammizaduga intercalated in two consecutive years, the intercalary months being separated by half
a year, a complete year, and a year and a half on the different occasions. In fact the 14th year
was the only leap year in his reign which did not form one of a pair.

With these data it is easy to reconstruct a detailed calendar of the reign of Ammizaduga.
In the following table I give the Gregorian date of Nisan 1 and Tesrit 1 for each year on the
assumption that the second solution is correct. The Gregorian date is that which agrees with
the Babylonian date during the daytlme The computation is made with ScrocH’s handy

tables.
Pear of

Ammisaduga. B.C. Nisan 1. Telrit 1.
H 1921 April 24 Oct. 19
2 1920 April 14 Oct. 8
3 1919 April 3 Sept. 28
4 1918 March 24 Sept. 17
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I?ar s B.C. Nisan 1. Tedrit 1.
Ammisaduga.
5** 1917 Aprilto  Nov.3
6 1916 April 29 Oct. 24
7 1915 April 19 Oct. 13
8 1914 April 8 Oct. 3
9 1913 March 27 Sept. 21
10%* 1912 March 17 Oct. 10
** 1911 April 5 Oct. 29
‘12 1910 April 24 Oct. 18
13 1909 April 12 Oct. 6
14** 1908 April 1 Oct. 25
15 1907 April 20 Oct. 15
16 1906 April 10 Oct. 4
17 1905 March 39 Sept. 22
18 1904 March 18 Sept. 12
19** 1903 March 8 Sept. 30
20* 1902 March 27 Sept. 20
21 1901 April 15 Oct. 9

On the first solution each year should begin 19 days later, on the third solution 16 or 17 days
earlier, on the fourth solution 36 days earlier, and on the fifth solution 34 days earlier than on
the second solution, on which this table is constructed.

It will be observed that the beginning of the year varies from March 8 to April 29, 52 days,
while the beginning of Tesrit varies by the same amount between September 12 and November
3. The beginnings of leap years vary from March 8 to. April 10, 33 days.

In the thirty-seven years of Ammiditana we have eight attested intercalary months as
compared with the seven of Ammizaduga. These are as follows:

4* Ranke 91 (CBM. 723) =HG. 110.
11* Unpublished.

22* Jouns, PSBA. xxxiv (1912), 24
26% CT. vi 39* (91-5-9, 734) = HG. 1249.
27* P. 109.

In six of these years there is only one new moon falling within the range of leap year dates
of the reign of Ammizaduga. The exceptions are the 26th and 37th years. The 26th is the
earlier of two consecutive years, both leap years, and we are bound to accept the earlier new
moon falling within the range, if the beginning of the next year is also to fall within the range.
The 37th is the second of two similarly placed leap years. In this case the relation of the
calendar to the solar year is determined by the Venus tablets, which begin in the following year,
and the determination of the beginning of this year carries with it the determination of the
beginnings of the 33rd and 36th years, for it is inconceivable that either the 34th or 35th year
can have been a leap year.

We thus get for Nisan 1:

33* P. 112, .

36* CHiera, PBS. viii 2, no. 202, erronéously
identified by CuiEra with Ammiditana 32.

37* Unpublished.

\,

Ammiditana 4 March 12 Ammiditana 27 March 28

11 March 25 33 March 22
22 March 23 36 March 19
26 March 9 37 April 7
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It will be observed that the total range of the beginnings of these leap years is only 29
days, March g to April 7, and with one exception they fall within the narrower range, March g
to March 28, showing a distinct preference for the earlier part of the range which Ammizaduga
permitted himself. It will also be observed that all leap years from the 22nd year of Ammi-
ditana to the end of the reign of Ammizaduga are known with the exception of one falling
between the 27th and 33rd years of Ammiditana.

There are no intercalary months in the reign of Abeshu’ which we can assign to particular
regnal years.

In the reign of Samsuiluna there are twelve such :

2*  Unpublished. 17%* Unpublished.

5** TD. 114=HG. 1103. 20% P. 53. ’
8** Warka 69 = HG. 334. 23* CT. viii 32* (91-5-9, 2503) = HG. 365.
9** Unpublished. 27*  Jouns, PSBA. xxxiv 24.
10* Unpublished. 28*% Unpublished.
, 16** Unpublished. 37% Jouns, PSBA. xxxiv 24.

In Years 5, 16, and 27 there are two new moons within the range permitted by Ammizaduga.
But to accept the later date for 5 would involve placing the beginning of 10 thirty-four days
later than the last day within the range, while to accept the earlier date for 5 involves nothing
worse than placing the beginning of 8 one day earlier than the first day within the range and
the beginning of 10 four days later than the last day within the range. Similarly, if we accept
the later dates for 16 and 27, we must place the beginning of 17 sixteen days and the beginning
of 28 fourteen days after the end of the range. We therefore adopt the earlier date in each of
these cases, and reconstruct the beginnings of leap years as follows :

Samsuiluna 2 March 14 Samsuiluna 17 March 28

5 March 11 20 March 24
8 March 7 23 March 22
9 March 26 27 March 8
10 April 14 28 March 26
. 16 March 9 37 March 17

The total range is 38 days, March 7 to April r4, five days longer than under Ammizaduga.
But with one exception all dates fall within the narrower range, March 7 to March 28, practi-
cally the same range as that found for the reign of Ammiditana. Our reconstruction also
implies that all the leap years of the first 28 years of Samsuiluna are known.

In the reign of Hammurabi we have the following leap years:

3 VS. vii 96 (VAT. 943)=HG. 881. Intercalary month, name not given.

10* Unpublished.

15% VS. viii 131—3 (VAT. 1028, 922) = HG. 858, 859 ; also in unpublished tablets of which
ScHNABEL has informed me, from which we learn that this year contained a second
Adar.

16* P. 70=HG. 989.
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7% M. 71, VS. ix 6 (VAT. 974/75)=HG. 505.

23* Unpublished : communicated by ScHNABEL.

24* Unpublished. S g

25* Unpublished. See also Jouns, PSBA. xxxiv 24, whose Year 42 is really 2s.

30* Unpublished. .

33*% Bu. 88-35-12, 739. See King, Letters, iii, p. 13, note I.

36*%* Unpublished : mu e-me-te-ur-sag, i. e. Year 36, not 41.

39** Unpublished : mx kur su-bir %,

40™* 32 in Jonns, PSBA. xxxiv 24, identified by ScHNABEL, perhaps from the same tablet.

From the Year 10 to the end of the reign we have here a complete series of leap years
continuous with those which we have just found for the reign of Samsuiluna. We may date the
beginnings of these leap years as follows :

Hammurabi 3 March 27 Hammurabi 25 April 23

10 April 10 30 March 30
15 March 15 ) 33 March 26
16 April 3 36 March 23
17 April 22 39 March 20
23 March 17 40 April 8
24 April 5

The total range is 39 days, March 15 to April 23, rather more than the widest range known
to us in any other reign. It will be observed that the earliest date falls eight days later and
the latest nine days later than under Samsuiluna.

In dealing with the reign of Rim-Sin I follow Lancpon and Unewap and equate his-32nd
year with the 1st year of Hammurabi. This date does not affect the identification of his leap
years with years before Christ, but only the place which they are to occupy in relation to the
date of his accession. The regnal years given by Miss GRick are in consequence diminished
by one.

The known leap years are as follows. In each instance the intercalary month is second
Adar.

7 G. 176 (YBC. 8761), G. 210 (YBC. 4413), G. 212 (YBC. 7476).
16 VS. xiii 59 (VAT. 3977) = HG. 1536.
18 Communicated by Scrocr : I have failed to find this.
32 EG. 61 =HG. 1505. :
49 PSBA. xxxiv, PL. X, No. VII (Ash. 1911~279) = HG. 1824.

In each of these years there is only one new moon within the range in which leap years
began under Ammizaduga. We can therefore fix the beginnings of these years as follows :

Rim-Sin 7 March 26
16 March 17
18 March 24

Rim-Sin 32 March 20
49 March 13
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These give a total range of 13 days only, and agree excellently with the dates adopted in
this discussion for the reigns of Samsuiluna and Ammiditana. It may be noted that the 18th
year of Hammurabi, which corresponds to the 49th of Rim-Sin, was not a leap year at Babylon.
On the other hand, the 18th year of Rim-Sin, which coincided with the 7th year of Sinmuballit,
was a leap year both at Ellasar and at Babylon.

In the reign of Sinmuballit of Babylon we have three recorded leap years.

7 VS, viii 26 (VAT. 700) = HG. 806. Intercalary month not named.
9* VS. viii 30 (VAT. 1489) = HG. 87s.
19 TD. 72 = HG. 1224. Intercalary month not named.
If we suppose that these years began within the same limits as the leap years of Ammizaduga
we obtain the following new year's days. .
Sinmuballit 7 (=Rim-Sin 18) March 24
9 April 2
19 March 12 or April 10

The selection of April 10 for the 19th year gives a narrower range of dates than the selec-
tion of March 12 and agrees better with the run of the calendar under Hammurabi.

The only recorded intercalation under the First Dynasty of Babylon before Sinmuballit is
that in the sth year of Sumulailum, RFH. 39 (= AJSL. 33, 243), HG. 1776, which contained
a second Adar and which ought to have begun on March 18, well within the normal range of
beginnings of leap years.

In Ellasar before Rim-Sin the following leap years are known :

Abisaré¢  1* RA. xiv (1897), p- 153.

Siniribam 1* G. 133 (YBC. 8755), G. 157 (YBC. 5003).

Sinikisham 1* G. 62 (YBC. 4851).

Warad-Sin 9¥ G. 119 (YBC. 5686).

Adopting the chronology shown in the List of Kings in this volume, we get the following
dates: )

Regnal Interval to Gregortan date

King. Year. Rim-Sin 1. of Nisan 1.
Abisaré 1 83 March 19
Siniribam 1 21 March 24
Sinikisham 1 19 March 31
Warad-Sin 9 4 March 16

Three of these are within the range which was found applicable to Rim-Sin, so that the
nine identifiable leap years of Ellasar range from March 13 to March 31 only, and the calendar
therefore approximates to strict regularity, for in any lunisolar calendar the beginning of leap
year must range by at least 10 or 11 days. .

It is now possible to make a conjectural table, showing the beginning of each year on the
hypothesis that what is here called the second solution is correct. The narrow range of inter-
calations under Rim-Sin and the abundance of known leap years from the 1oth year of
Hammurabi to the end of the reign of Samsuiluna leave little doubt as to the correct new
moons to assume for Nisan during those periods. Recorded leap years are indicated by B.
assumed leap years by B. BB indicates a year known to have contained a second Ulul.

si52 K
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Rim-Sin 1 April =
2 March 21
3 April 9
4 March 30
5 March 19
6 April 6
7 March 26
8 April 14
9 April 4
10 March 23
1t April 11
12 March 3t
13 March 21
14 April 7
15 March 28
16 March 17
17 April 5
18 March 24
19 April 12
20 April 2
21 March 22
22 April 9
23 March 29
24 March 19
25 April ¥
26 March 26
27 March 15
28 April 3
29 March 24
30 April 10
31 March 31
32 March 20
33 April 8
34 March 27
35 March 17
36 April 5
37 March 25
38 April 12
39 April 1
40 March 22
41 April 10
42 March 29
43 March 18
44 April 6
45 March 27
46 March 15
47 April 3
48 March 23
49 March 13
50 March 30
51 March zo

B

B.C.
2098
2097
2096
2095
2094
2093
2092
2091
2090
2089
2088
2087
2086
2085
2084
2083
2082
2081
2080
2079
2078
2077
2076
2075
2074
2073
2072
2071
2070
2069
2068
2067
2066
2065
2064
2063
2062
2061
2060
2059
2058
2057
2056
2055
2054
2053
2052
2051
2050
2049
2048

Sinmuballit 1 March 31
2 April 19
3 April 7
4 March 28
5 April 16
6 April 5
7 March 24
8 April 12
9 April 2

10 April 20
11 April g
12 March 29
13 April 17
14 April
15 April 24
16 April 14
17 April 3
18 April 22
19 April 1o
20 April 29

Hammurabi 1 April 19
2 April 8
3 March 27
4 April 15
5 April 5
6 April 24
7 April 12
8 April 1
9 April 20
10 April 10

Trr April2g
12 April1y
13 April 6
14 March 27
15 March 15
16 April3
17 April 22
18 May 11
19 April 29
20 April 19

o

=

&y

Rim-Sin 52 April 8

53 March 28
54 March 17
55 April 5
56 March 23
57 April 13
58 April 1
59 March 22
60 April 10

BB

BB
BB

BB

BB
BB

BB
BB

al e e B
REDUCTION OF DATES
B.C.
2047 Hammurabi 21 April 8
2046 22 March 28
2045 23 March 17 B
2044 24 Aprily B
2043 25 Aprilzaz3 B
2042 26 May 12
204t 27 May 1
2040 28 April 20
2039 29 April 10
B.C.
1998 Samsuiluna 27 March 8 B
1997 28 March 26 B
“1996 29 April 14
1995 30 April 3
1994 31 March 24
1993 32 March 12 B
1992 33 March 31
1991 34 March 20 B
1990 35 April 8
1989 36 March 27
1988 37 March 17 B
1987 38 April 5
1986 Abeshu’ 1 March 25
1985 (No attested in-
tercalations) 2 March 13 2
1984 (All leap years
conjectural) 3 April 1
1983 4+ March 22 B
1982 5 April 10
1981 6 March 29
1980 7 March 18 B
1979 8 April 6
1978 9 March 27
1977 10 March 15 &
1976 11 April 3
1975 12 March 23
1974 13 March 13 B
1973 14 March 30
1972 15 March 20 B
1971 16 April 8
1970 17 March 28
1969 18 March 17 B
1968 19 April 5
1967 20 March 23
1966 21 March14 B
1965 22 Aprl 1
1964 23 March 22 B
1963 24 April 10
1962 25 March 30
1961 26 March 18 2B

B.C.

2038 Hammurabi 3o March 30
2037 31 April 17
2036 32 April 6
2033 33 March 26
2034 34 April 13
2033 35 April 3
2032 36 March 23
2031 37 April 11
2030 38 March 31
2029 39 March 20
2028 40 April 8
2027 41 April 27
2026 42 April 16
2025 43 April 4
2024 Samsuiluna 1 March 25
2023 2 March 14
2022 3 April 2
2021 4 March 21
2020 5 March 11
2019 6 March 30
2018 7 March 19
2017 8 March 7
2016 9 March 26
2015 10 April 14
2014 11 May 3
2013 ° 12 April 21
2012 13 April 11
zort 14 March 31
2010 15 March 21
2009 16 March ¢
2008 17 March 28
2007 18 April 16
2006 19 April5
2005 20 March 24
2004 21 April 12
2003 22 April 2
2002 23 March 22
2001 24 Aprilg
2000 25 March 29
1999 26 March 19
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B.C.
1960
1959
1958
1957
1956
1955
1954
1953
1952
1951
1950
1949
1948
1947
1946
1945
1044
1943
1942
1941
1940

1939 .

1938
1937
1936
1935
1934
1933
1932
1931

RESTORATION OF THE BABYLONIAN CALENDAR

Abeshu’ 27
28
Ammiditana 1

~
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10
Iz
12
13
14

‘15
16
17
18
19
20
21
2
23
24
25
26
27
28

»

April 6
March 26
March 16
April 3
March 23
March 12
March 31
March 20
April 8
March 28
March 17
April 4
March 25
April 13
April 2
March 21
April 9
March 30
March 19
April 6
March 26
March 16
April 4
March 23
April 11
March 31
March 21
March 9
March 28
April 16

s

BB

BB
BB

BB

BB

B.C.
1930 Ammiditana 29 April 5
1929 30 March 24
1928 31 March 14
1927 32 April 2
1926 33 March 22
1925 34 April g
1924 35 March 29
1923 36 March rg
1922 37 April 7
1921 Ammizaduga 1 April 24
1920 2 April 14
1919 3 April 3
1918 4 March 24
1917 5 April 10
1916 6 April 29
1915 7 April 19
1914 8 April 8
1913 9 March 27
1912 10 March 17
1911 11 April 5
1910 1z April 24
1909 13 April 12
1908 14 April 1
1907 15 April 20
1906 16 April 1o
1905 17 March 29
1904 18 March 18
1903 19 March 8
1902 20 March 27 B
1901 21 April 15
pr
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CHAPTER X

COMPARISON OF THE RESTORED BABYLONIAN CALENDAR WITH
CONTRACTS BEARING ON AGRICULTURAL OPERATIONS

HE Babylonian calendar as restored for each year in the last chapter is approximately correct

for our second solution of the Venus observations. The first solution, as has been remarked,
requires an addition of 19 days to each date, the third a subtraction of 16 or 17 days, the fourth
a subtraction of 36 days, and the fifth a subtraction of 34 days approximately. As was seen in
the first chapter, KUGLER, with the material at his disposal, attempted to decide between certain
solutions by the seasons of the year at which they would place dated contracts bearing on
agricultural operations. The criterion is sound and there is sufficient evidence to enable us to
apply it.

The most crucial test appears to be supplied by the contracts for division of dates between
landlord and tenant. The practice was for the unripe dates to be counted some time before date-
harvest and for a contract to be signed by which the tenant undertook to supply by a given day,
generally the last day of Tesrit, or first day of Arahsamna, a given quantity of ripe dates deter-
mined by the estimated number of unripe dates. From this we may infer that the dates would
be expected to be harvested before the day named on the contract, and that any solution of the
calendar which makes that day fall before the completion of date-harvest could be expected,
must necessarily be false. On the other hand, a solution which interposes an unnecessary interval
between date-harvest and the division is improbable.

In answer to an inquiry from Lancpown, Mr. J. F. WEBSTER of the Agricultural Directorate,
Baghdad, wrote on 1924 November 16 as follows :

‘ Since the date-export to America started the demand has been for ea»/y maturing types,
and date-picking began this year in the Basrah gardens in the last week in August.

‘ The bulk of the crop was picked in September, and late varieties which are valued locally,
as they are table delicacies, extended well into October, and there is one variety which is not
picked until November.

¢ It is probable that for your purpose mid-September to mid-October should be taken as the
month of date-harvest, since I doubt if the very early varieties existed in any great quantity
before the specialized demand for them arose.’

In response to a further inquiry from me, Mr. WEBSTER wrote again on 1925.January 15:

‘My statement that date-harvest extends from mid-September to mid-October was intended
to cover the bulk of the crop.

‘I should certainly change this to the month of October were the inquiry confined to Hillah
District.” '

Even more important for our purpose are the neo-Babylonian contracts relating to date-
harvest. Thanks to KuGLER’s industry and ingenuity we have in his Sternkunde und Stern-
dienst, ii, T. 2, H. 2(1924), 435-8, 461-3, a restoration of the Babylonian calendar from 573 B.C.
to 1 B.C., and we can with great confidence convert any Babylonian date into the corresponding
Gregorian date within those limits. There are also other contracts for payments in dates, for
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payments in kind were quite common both in early and in late Babylonian times, but although
these are often required to be made at the time of date-harvest, they are also found scattered
over the rest of the year and are therefore of less weight than contracts for division of the
harvest.

In BE. viii 39, p. 32, in the accession year of Nabuna'id, in a contract signed on Ayar 15
(May 18 Gregorian), a debtor promises to pay 3 kors of dates, the equivalent of 2 shekels of
sit¥er, on Tezrit 7 (October 5). It looks as if this date was selected because it was expected that
new dates would be available at that time. The quantity is small and it is conceivable that pay-
ment was to be made before the end of date-harvest. This may also explain the selection of the
7th rather than the usual last day of the month. On the other hand, the date may have been
selected for some reason which had no connexion with harvest.

An interesting contract is KB. iv (1896), p. 229 =BM, S+ 76, 11~-17, 261, also in STrass-
MAIER, ZA.iv 128, 152. This is dated at Babylon in the first year of Barzla, the pseudo-Smerdis,
522 B.C., Tesrit 1, September 14 of our calendar. The owner gives the recipient an order to
receive from his servant at the picking in Arahsamna a certain quantity of dates * still on the tree’.
Arahsamna began that year on October 13. So it would appear that on September 14 the pick-
ing was expected to take place on or after October 3. :

KB. iv, pp. 309, 311 (VAT. 78), contains a similar order of the 36th year of Darius I (486
B.C.), signed on Ulul 13 (September 19), which gives the right to receive a specified quantity of
dates ‘still on the tree’ at the picking in Tes3rit, which in that year began on October 7. In this
case we infer that on September 19 the picking was expected to take place on or after October 7.

A document, CT. iv 34d, of the 1oth year of Xerxes (476 B.C.), signed on Arahsamna 24
(November 7), demanding a payment of datesin Kislev (ending December 12), may be disregarded,
since it was made after harvest. The same probably applies to BE. x 68, signed at Nippur on
Tesrit 2 (October 8) in the 3rd year of Darius II {B.c. 421), requiring payment in Arahsamna,
which in that year ended on December 4, except that this contract appears to have been signed
during, rather than after, harvest. A contract, VS. iii 183, of the 16th year of Xerxes (470
B.C.), signed at Nippur on Ulul 5 (September 14), requires a delivery of dates in Arahsamna,
which in that year ended on December 7. Otherwise the contracts regularly require payment in
Tesrit. As the day of Tesrit is not stated, it would appear that payment might be made at any
time up to the last day of that month. Examples of contracts for payments of dates to be made
in Tesrit are the following. In each case the year given is the year in which payment was to be
made.

BE. ix 9 Artaxerxes I 28
BE.ix 7 P~ 29
BE. ix 19, 22 . 31
BE. ix 31 » 33
BE. ix 36, 37, 38 » 34
BE. ix 62, 63 e 38
BE. ix 91, 92, 93, 95, 97, 103, 104, 105, 41
BE. x 8, 16, 27, 38, 51 Darius IT 1

We also have in BE. ix 48, signed on the 2nd of Tesrit of the 36th year of Artaxerxes I
(429 B.c. October 6), a contract to pay rent in dates annually in the month of Tesrit for 60 years,
and in BE. x 61, signed on Tebit 18 in the 2nd year of Darius II (421 B.c. January 2), a con-
tract to pay rent in dates annually in the month of Tesrit for 3 years. Within the range of years
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covered by these contracts, including the 60 years from 429 B.c., the last day of Tesrit would
range from October 14 to November 15. As the system of intercalation had nothing to do with
the lateness or earliness of date-harvest in the solar year, it may be inferred that the contractors
considered it normally possible to deliver the landlord’s supply of dates on October 14, though
a period of grace may have been given when the harvest was late and Tesrit early. And we have
no reference to any demand for a delivery of dates earlier than October s, if so early. It would,
however, be rash to suppose that if the calendar had been so arranged that the last day of Tes-
rit sometimes fell a few days earlier than October 14 or later than November 135, the contracts
would have named some other month instead of Tesrit. Judging from the modern time of date-
harvest and from the contracts for delivery of dates in neo-Babylonian times, we should look with
suspicion on any restoration of the calendar which places any contract for delivery of dates to a
landlord much before October 14, but we should expect the earliest day for delivery to be not
far distant from October 14.

Till recently there were very few published contracts for the delivery of dates to landlords in
or near the time of the First Dynasty of Babylon. We owe to the courtesy of M. THUREAU-
DaNGIN a series of contracts for delivery of dates to landlords, belonging to the latter years of
Hammurabi, which have now been published by Jean.! Including those only where the year
can be identified and the date of delivery is preserved, we have: '

No. Reforence. Pear. Date of Contracted Date

Coniract. of Delsvery.
1 VS. xiii 18 (=VAT. 6076) = HG. 1724 Hammurabi 23 Ulul 17 Kislev
2z Ao. 8397, J. 144 " 32 Te¥rit
3 Ao. 8382, J. 147 ” 33 Ab18 Tesrit
4 Ao. 8386, J. 157 v 33" Ab 20 Tesrit 30
5 Ao. 8385, J. 150 (=RA. xxi, pp. 2, 3) 7 35 Ull 21 Te¥rit 30
6 Ao. 8400, ]. 160 . 38 Te¥rit
7 Ao. 8383, ]. 170 A » 39 Ulul Te¥rit
8 Ao. 8384, J. 169 o 39 Ul Te¥rit
9 Ao. 8394, J. 173 - 40 Ul 20 Tedrit 30
10 Ao. 8402, J. 186 » 42 Tekrit
1 Ao. 8399, J. 180 » 43 Uli g Te¥rit
12 Ao. 8395, J. 187 . 43 Uldg Tegrit
13 Ao. 8392, J. 182 ” 43 Ul 1o Te¥rit
14 TD. 138 = HG. 1187 Samsuiluna 19  Ulul 23 Arabsamna 1
15 TD. 143 = HG. 1189 o 24 Ab2z Arahsamna 1

In reducing these to Gregorian dates, I assume that a contract for delivery in a particular
month is equivalent to a contract for delivery on the last day of thatmonth. Ishow the Gregorian
date of contract and delivery on each of the five solutions discussed for the Venus observations.

No. Solution 1. Solution I1. Solution I11. Solution 1V. Solution V.
Date of  Date of Date of Date of Date of Date of | Dateof Dateof | Dateof Dateof

Contract. Delivery. | Contract. Delivery. | Contract. Delivery. | Contract. Delivery. | Coniract. Delivery.
1 Sept. 15 Dec. 25 Aug. 28 Dec. 7 Aug. 10 Nov.19 | July2r Oct 30 | July23 Nov. 1
2 Nov. 17 Oct. 29 Oct. 12 Sept. 22 Sept. 23
3 ‘Aug. 28 Nov. 6 Aug. 9 Oct. 18 July 23 Oct. 1 July 2 Sept.1r July 4 Sept. 13
4 Aug. 30 Nov. 6 Aug. 11 Oct. 18 July 25 Oct. 1 July 4 Sept. 11 July 6  Sept.13

Y Textes Cundiformes, xi, Larsa 2 (1926).

* JEAN in error gives 36.
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No. Solution 1. | Solution I1. Solution 111. Solution IV, Solution V.,
Date of Dateof | Dateof Daleof Dateof  Date of Date of  Dale of Date of  Date of
Contract. Delivery. | Coniiact. Delivery. | Contract. Delivery. | Conlract. Delivery. | Coniract. Delsvery.
5 Oct. 6 Nov. 13 Sept. 18  Oct. 26 Sept. 1 Oct. 9 Aug. 11 Sept. 18 Aug. 13 Sépt. 20
6 Nov. 11 Oct. 23 Oct. 6 Sept. 16 Sept. 18
Sept. - Aug. 15-) . July 28 July 8- July 10—
1 Oct. 1 ) Nov. z9 Sept. 12 }I\ov. e Aug. 26 }'OCL 2 Aug. 6 ) L5] Aug. 7 } Oct. 5
Sept. 2~} Aug. 15-] July 28- July 8- July 10— ~
8 Oct. 1 | Nov. 29 Sept. 1 I»Nov, 10 Aug. 26 }Oct. 24 NG| Oct. 4 ety }Oct. 5

9 Oct. 10 Dec. 18 Sept. 22 Nov. 29 Sept.5  Nov. 12 Aug. 15 Oct. 23 Aug. 17 Oct. 24
10 Nov. 26 Nov, 8 Oct. 22 Oct. 2 Oct. 3
1r Sept. 25 Nov. 15 Sept.6  Oct. 27 Aug. 20 Oct. 10 July 31 Sept. 20 Aug. 1 Sept. 21
1z Sept. 26 Nov. 157 | Sept. 7 Oct. 27 Aug. 21 Oct. 10 Aug. 1 Sept. 20 Aug. 2 Sept.2r
13 Sept. 27 Nov. 13 Sept. 8 Oct. 27 Aug. 22 Oct. 10 Aug. 2 Sept. 20 Aug. 3 Sept. 21
14 Oct. 11 Nov. 17 Sept. 22 Oct. 29 Sept.5  Oct. 12 Aug. 17 Sept. 22 Aug. 18 Sept. 23
15 Sept. 14 Now. 20 Aug. 26 Nov.2 Aug.g  Oct. 16 July 20 Sept. 26 July 22 Sept. 27

It will be seen that No. ¥ on which UNGNaD relied as showing that date-harvest would fall too
late on the first solution, and which requires delivery not later than the last day of Kislev instead
of on the last of Tesrit or first of Arahsamna, gives a Gregorian date falling later than any of
the others. But, as has been noticed earlier,! this contract requires the delivery not only of dates,
but of planks of palm wood and even of 10 talents of palm branches blown down by the wind,
an obligation which could not be fulfilled before the winter storms had begun. The date of sig-
nature is within the range given by other contracts. If we ignore this contract, the date of de-
livery varies from November 6 to December 18 according to the first solution, from October 18
to November 29 according to the second, from October 1 to November 12 according to the third,
from September 11 to October 23 according to the fourth, and from September 13 to October
24 according to the fifth. The September deliveries found on the fourth and fifth solutions are
quite inconsistent with the evidence of the Persian period and of modern times. In six out of

ten years the third solution gives deliveries in the first twelve days of October contrary to the

same evidence. The dates on the second solution fall entirely within the range given by con-
tracts of the Persian period, except in the case of No. 9, where delivery is not required till
November 29, but the custom of requiring delivery in Tegrit was obviously well established, and
this would explain the naming of Tesrit in the contract even when a delivery in Ulul II was pos-
sible.  The first solution would imply that the date of delivery was generally fixed a month later
than was necessary. It may also be observed that on the first solution, contracts Nos. ¢ and 14
in this table, where the dates are distinctly described as green, were not signed till October 10 and
11 respectively. This would imply great delay in signing the contracts, for the actual enumera-
tion of the green dates must have taken place long before those dates. On 'the second solution
the latest dated contracts belong to September 22, and the earliest to August 9. The third, fourth,
and fifth solutions imply an enumeration of unripe dates as early as July.

It may be taken, therefore, that the evidence of date-harvests excludes all solutions except
the second.

Next in importance to the date-harvest is the barley-harvest. Here we have a number of
contracts dealing with the employment of labourers. On the present date of harvest MR. WEBSTER
wrote to LAxGDON as follows :

! p. 40.
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¢ Barley-harvest begins in the area specified [between Basrah and Baghdad] about the
middle of April and ends about the middle of May. There are of course seasonal variations,
but these may be taken as average dates. Wheat-harvest commences about the beginning of
May and ends with the end of the month.

¢ Native varieties of barley exist having 2, 4, and 6 rows of seed.’

In his supplementary letter to me, MR. WEBSTER wrote :

“The harvest of all crops is certainly not at the same time from Basrah to Baghdad. It
may be taken as a general rule that the harvests at Basrah are about fifteen days earlier than
those of Baghdad.

¢Hillah harvests are almost synchronous with those of Baghdad.

‘My statement that barley-harvest begins about the middle of April and ends about the
middle of May was intended to cover the chief barley-growing districts.

“If the area is confined to the Babylon-Nippur district it would remain unmodified, as these
tracts are the chief barley-producing areas. As a matter of fact the latest date we have for
barley-harvest in that region is May 15th, and the earliest April 10th.’

We have numerous examples of barley being regarded as the medium for payment of debt,
but the date at which such debts were to be paid would be evidence of the customary season
for settling accounts rather than of the date of harvest. I note, however, two late Babylonian
contracts for payment of rent in barley. Both contracts run for three years and stipulate for
payment in Ayar.

The contracts are BE. ix 45, belonging to Ab 20 in the 36th year of Artaxerxes I, and BE.
ix 89, belonging to the 41st year of the same reign. The last day of Ayar in the three years
following the first of these contracts should on KUGLER's restoration of the calendar fall on
May 28, June 16, June 6 respectively, and in the three years following the other contract on
June 2, May 22, June 10 respectively. These dates accord well with the modern date of harvest
varying from April 10 to May 15. Since the contracting parties could not foresee the weather,
the date in the contracts would have to be consistent with a late as well as with an early
harvest.

In the following contracts of the First Dynasty, labourers are engaged for the harvest. The
dates are converted on the assumption that the second solution is correct.

VS. ix 3 (VAT. 1og0), HG. 1003, Hammurabi 17, Kislev Dec. 14-Jan. 12
VS. vii 60 (VAT. 6392), HG. 555, Ammiditana 34, Kislev 30 Dec. 30

CT. vi 44°, HG. 541, Hammurabi 30, Sabat 10 Jan. 28

Ga. 59, HG. 1010, Hammurabi 38, Sabat 15 Feb. 4

VS. vii 58 (VAT. 6337), HG. 554, Ammiditana 30, Adar 4 Feb. 15

Ga. 60, HG. 1011, Hammurabi 38, Sabat Jan. 21-Feb. 18
P. 115, HG. 1022, Ammiditana 37, Adar 5 Feb. 29

W. 47, HG. 1678, Ammiditana 2, Adar 14 March 6

P. 116, HG. 1023, Ammiditana 37, Adar 21 March 16

VS. ix 109, 110 (VAT. 641), HG. 1007, Hammurabi 35, Adar 30 March 22
(In this case the contract is for the harvest month.)

P. 119, HG. 1024, Ammizaduga 2, Adar 18 March 22

M. 22 (VAT. 630), HG. 559, Ammizaduga 8, Adar 25 March 22

TD. 176, HG. 1171, Samsuiluna 5 (?), Adar Feb. 28-March 29
(One woman engaged as harvester for one month.)

VS. vii 76 (VAT. 6238), HG. 557, Ammizaduga 4, Adar II 30 April 10

3152 L
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Ranke 111 (CB). 381), HG. 563, Samsuditana, Ayar 14
(If the position of Ayar in the solar year,fluctuated between the same limits under Samsuditana as under Ammiza-
duga this contract cannot belong to a date earlier than April 19.)

Here then, we have fifteen contracts for hiring labourers for harvest, most probably for
barley-harvest, for in the time of this dynasty we hear far more of barley than of all other kinds
of grain. One of these contracts was made as early as December, but they become more
numerous as the date of harvest draws near, and the latest are signed about or shortly after the
earliest date of barley-harvest under modern conditions. If we were to adopt the first solution,
all the dates would fall nineteen days later. The contracts computed for March 22 would have
beéen dated April 10, the earliest date reported by MRr. WEBSTER for barley-harvest, while the
contract computed for April 10 would fall on April 30, and the contract dated Ayar 14 would
hardly be older than May 8. That means that two of the contracts would have been made
close to the time of a late harvest.

Another group of contracts seems to contain lists of labourers who have presented them-
selves for the harvest.

In TD. 123, 124, HG. 1373, Samsuiluna 8, Nisan 25 and Ayar 2, March 31 and April 7
of our calendar, we have the name of a single harvester.

In VS. vii 57, HG. 1380, Ammiditana 30, Nisan 13, April 5 of our calendar, we have a list
of twenty—mne harvesters.

In CT. vi 23, HG. 1382, Nisan 20 of an unknown year of Ammizaduga, not earlier than
March 27 nor later than May 18 of our calendar, we have a similar list of sixteen harvesters.

These lists are of course quite inconsistent with the adoption of any solution except the first
two of the present discussion, for on any other solution the first three of them would fall long
before harvest. The second solution assumes that they assembled shortly before the earliest
possible date for barley-harvest, the first solution that they arrived well within the range of
harvest dates, though not necessarily after the beginning of harvest in the particular year.

Next we have a group of documents, which UngNaD takes as acknowledgements of work
done, which the workmen or their foremen received on the completion of their labour. Two of
these belong to the first year of Rim-Sin. One of these, BRM. iii 18®, HG. 1787, is dated Nisan
11, our April 12; the other, BRM. iii 18%, HG. 1789, is dated Ayar 4, May 4 of our calendar.
This seems a wide difference between harvest dates in the same district and suggests that the
later acknowledgement is for a different kind of grain. It will be observed that it is for one
day’s work by one harvester; the earlier is for work by five harvesters.

VS. ix 25, HG. 1411, Hammurabi 27, Nisan 12, May 12 of our calendar, is a note of a
harvester, who may have worked that day.

VS. xiii 19 (VAT. 6438), HG. 1979, Hammurabi 29, Nisan 27, May 6 of our calendar, is a note
of ten harvesters, who appear to have come five times for the harvest, which must therefore
have begun and.which was probably completed. 2

From the reign of Samsuiluna we have:

BRM. iii 182, HG. 1864, Samsuiluna 4, Nisan, March 21-April 19.
PINCHES, Berens Collection 96 (19°), HG. 1868, Samsuiluna 6, Ayar 11, May 8.

In the former of these there are seven labourers, but the duration of work is not specified ;
in the latter there are eleven labourers, who have worked for 132 days. This agrees excellently
with an acknowledgement signed about the end of the season of barley-harvest.

e
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There remains an acknowledgement dated Ayar 5 in an unknown year of Ammiditana, a
date which may fall anywhere from April 11 to May 19, and an acknowledgement dated Nisan
9 in an unknown year of an unknown king, BRM. iii 188, 185, HG. 1875, 1877.

Altogether these acknowledgements agree excellently with our second solution. On that
solution they range from April 12 to May 12, almost precisely the range of harvest dates given
by Mr. WessTER. The first solution would make them range from May 1 to May 31, the third
from March 26 to April 25, and in the case of HG. 1868 it would imply that 132 days’ work
had been done in the harvest-field ending on April 21.

The documents dealing with barley-harvest appear, therefore, to be conclusive in favour of
the second solution, and to be in excellent accord with those dealing with date-harvest.

A caution may be inserted here about certain documents which are taken by UncNap to
refer to fields standing in ear. In HG. 1700 such a field is mentioned on Ayar 16, and in HG.
1717 such a field is mentioned in Nisan, but in HG. 1720 we find it in Ab, and in HG. 1710 it
is found in Ulul. The phrase is regularly contrasted with uncultivated land, and Laxcpon
assures .me that it should be translated *cultivated’, not ‘standing in ear’.

fa
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| ‘ Solution I1. Solution.
Reference. Reign, Vear, and Month. | Beginning.  End.  No.of ! L mar  Imw. w
i ng.

CHAPTER XI ! Days. , Days. Days. Days. Days.
G. 171 { Rim-Sin 6 IV | Julyg3 Aug. 2 30 . 29 30 30 29
CONTROL OF THE BABYLONIAN CALENDAR BY MEANS OF MONTHS G. 194 ” 1o Il | April 2t  May 20 29 | 30 30 30 29
OF THIRTY DAYS G. 192 » 10 XII | Feb.10 Marchiz 30 ; 29 30 29 29
= . VS. xiii 643, HG. 1646 » 30 XII | Feb.28 Marchgo 30 | 29 29/30 30 29
* AS has been seen, the beginning of each Babylonian month appears to have been based on EG. 35, HG. 1652 | 32 X | Dec.to  Jang 30 | 29 29 30 30
astronomical observation. A record of the length of the month is, therefore, a record of the o H((;} 951  » 32 X‘i | §°b' 7  March® 29 | 30 30 30 30
interval between two astronomical observations. Where a contract is dated on the 3oth day Ny e o ) 35 XLy Teb 4 March 61 a0l 30/a9k 29/38 30 = 29
f a Babyloni th that 3 1 . Warka 13, 14, HG. 277 " 43 VII | Sept. 22 Oct. 23 30 | 30 30 30 29
of a Babylonian month, we knov_z at 30 days elapsed between two successive appearances VS. xiii 823, HG. 1657 " 44 XI | Jan.26  Feb. 25 30 30/29 30/29 30 29
of the Moon. If the calendar is sufficiently restored to enable us to identify the months, EG. 66, HG. 1733 » g8 I . Apriizo May 30 ‘30 29 29/30 29 29
we can determine by computation the length of the months in which such contracts are VS. xiii g2, HG.1676 | 59 V| Juyr; Augi16 30 29 30 30 129
dated, and a comparison of the computed and recorded durations of the months is a good : CT.vii 18b,  HG. 286 | Hammurabi 4 I | Aprili4 May14 30 30 29 29 30
test of the accuracy of any restoration of the calendar. I owe the idea of this test to ScHocH, Ranke 25, HG. o ” 7 XIL | Marchz  Aprls 0 | 30/29 30 29 30
who amplified KuGLER's collection of attested ths of 30 d d d the length Cdil e ” 6 V|Sar Oas » w1 %
P . Ongs ed mon OL30RCAYS JanC computed the lengths : VS. xiii 20, HG. 1575 ' 30 X | Dec.2o Jan.19 30 29 29 30 29
of these months astronomically. Since the mean length of a lunation is 2953 days, it follows - F. 13 » 32 VIII | Oct.2g  Nov.28 30 30/29 29 30 29
that 33 per cent. of lunar months should contain 30 days, and therefore a false restoration of : *F. 12, HG 1374 " 32 XI | Jan.26  Feb.z5  30/29 | 29 30/29 30 29
the chronology may be expected to satisfy about 53 per cent. of months known to have con- ::' V8. ix 57, HG. 1006, 34 XII | Marchy  April 2 3° 29 3 29
tained 30days. It has been seen in Chapter VI that ScrocH's tables have been made to satisfy VS.ix 148, HG. 899 ” 39 VUL | Nov.1: = Dee. 10 a2 = & 29 29
L. N N . VS. ix 138, HG. 964 » 41 XII | March17 April1s 29 29 30 29 30
95 per cent. of the dates accepted for the beginning of the month in neo-Babylonian times. It . VS. ix 109, 110 HG. 1007 42 XII | Marchs April4 e 29 30 T

. . . . ’ . ”

is reasonal?le to suppose that the first appearance of the Moon was less accurately timed in early " Ranke 33, HG. s20 " 43 XI | Jan.23  Feb. 22 30 29 30 30 30
ages, and in testing any theory we have to allow for the fact that as our series of leap years is ) 3 Warka 68, M. 66, HG. 513 | Samsuiluna 1 VIII | Oct.17  Nov. 15 29 30 29/30 29 30
imperfectly restored, the identification of the months is to a small extent conjectural. But, if : RA. xv 191, HG. 1949 » 5 III | May7  June6 30 29 30/29 30 29
we are right in supposing that the early Babylonians, like their descendants, determined the : lv;:Nk: 5 gg RS " 7 i)‘; %:"e ) i])“ly # 3o |30 29/30 30 30

beginning of the month by the actual appearance of the crescent, we should, when every allowance trF :29’ o xgii [ ; <1 F:lr ' 193 M:a? . 2: ;2 :: :’: 2;?30
has been made, find that the correct solution should satisfy a great deal more than 53 per cent. ; C. 9,', HG. 1628 : 28 IX | Nov.16 Dec. 16 30 30 29/30 29 30
of the months known to have contained 30 days. In the following table I show the Gregorian CT. vi 26 b, HG. 1250 | Ammiditana 1 XII | Feb. 3 March 3 29 29 30 29 30
date of beginning and end of each month in which a contract is dated on the joth day. The : CT.xxxiii 47b, HG. 1874 » 4 VII | Oct. 4 Nov. 3 30 30 30 30 29
identification of the month is based on Chapter IX of this work. I assume the correctness of the Ranke 91, ECS » 4XIIb | Marchr  Marchgo 29 29 30 30 29
second solution. The day given is that which was current at sunset, when the Babylonian day . Ranke 82, HG. 712 ” O LRS- et o 29/30 29 %9
b TD. 153, HG. 1248 . 24 VII | Sept.24 Oct. 23 29 29 30 30 29
egan. < i VAT. 5912, Ku! 246 . 26 VI | Aug. 3 Sept. 2 o 29 29/30 30 30

. . ; . P 3
The length of each month is given for each of the five solutions. Nearly all computa- ; VAT. 5806, Kul 246 » 26 IX | Oct.3r  Nov.29 29 29 29/30 29/30 29
tions were made by Scrocs with his crescent tables, though a few were made by me with ScHocH's : Ranke 83, HG. 650 | gr - I | Apriltx  May1r 30 29 30 29 29
tables. Wherever the year to which a contract belonged appeared to be in doubt, I consulted ; Ranke 84, HG. o T 31 XII | Jan.3r  Marchz 30 39 29 30 29
LancpoN. Where two lengths are given, the former is that which results from the tables, but the VS. vii 6o, HG. 555 | v, 34 IX | Nov.go  Dec 30 3° B & o
astronomical condition: h - th d hs § E VS. vii 68, HG. 631 | Ammizaduga 1 VIII | Nov. 16 Dec. 16 30 30/29 29 30 29
ical conditions are near the margin that separates 29-day months from 30-day months. VS. vii 713, HG. 115 | " 3 VI | Aug.28 Sepz7 30 29 30 29 30
VS. vii 76, HG. 557 | o 4 XIIb | March 10 April 9 30 29 30 30 30
VS. vii 139, HG. 640 ! . 13 XII | March 1 March3r 30 29 30 30 29
CT.ii18, HG. 1308 | D 15 XII | March 1o April 8 29 29 29 30 29
P

M. 107, . HG. 715 | ” 16 1 | April8 May 8 30 30 30 29 30
. CT.ii 8, HG. 639 | & 16 V | Aug. 5 Sept. 4 30 29 30 30 29
) ] VAT. 5925, 5938, Ku.! 246 o 16 XI | Jan. 29 Feb. 27 29 30 29 29 30
~ VS. vii 121, HG. 770 ! ' 16 XII | Feb. 27 March 28 30 29 30 30 29
v VS. vii 133, HG. 1263 : o 20 XI | Jan. 15 Feb. 13 29 | 29 30 29 29

* It is uncertain whether this contract belongs to Hammurabi 32 or to Samsuiluna 9. ! KuGLER, Sternkunde ii.
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The agreement between theory and practice is represented in the different solutions as
follows :

No. of computed No. of actual Percentage
monihs of 30 days. months of 30 days. of agreements.
Solution I 17 or 18* 47 36 or 38*
» I 34 47 12
» I 27 or 26* 47 57 or 55
» IV 29 47 62
v 16 47 34

Combining the five solutions, we get agreement in 123 out of 235 instances, i.e. in 52 per
cent. of the whole number ; while if we combine solutions I, I1I, IV, and V, we get agreements in 89
out of 188 instances, i.e. in 47 per cent. of the whole number. As has been seen above, 53 per cent.
of all lunar months should contain 30 days each. When, therefore, we combine a number of
solutions of which one only can be correct, the agreement between theory and practice is found
to be no greater than it would be if the months were selected at haphazard. It will be noticed
that the second solution, which has been found superior on other grounds, satisfies as large
a proportion of the attested months of 30 days as we could expect. In this respect it is far
more successful than any of the other theories. The preponderance of computed months of
30 days appears in this solution in each of the five reigps. No other solution shows so dispro-
portionate a distribution of months in either direction.!

The final conclusion of this discussion is that the Venus tablets, date-harvest contracts,
barley-harvest contracts, and attested 3oth days of months unite in supporting our second solu-
tion, on which the detailed reduction of dates in Chapter IX is based.

* According as we place F. 12 in Hammurabi 32 or Sam- second solution to satisfy the recorded 30-day months of the
suiluna g. reign of Ammizaduga is based on a misunderstanding of a
! KucLEr's note in Sternkunde, ii 6277, on the failure of the letter from Scuoch.

CHAPTER XII
THE BABYLONIAN SOLAR AND STELLAR CALENDAR

EFORE leaving the subject it may be well to discuss the attempts made by WEIDNER and

KUGLER to establish a change in the position of the Babylonian months in the solar year by
means of the tablets belonging to the astrological series Mul Apin. In these tablets the month
names of the Babylonian calendar are used, but each month is given a fixed position in the solar
year, so that a definite calendar date is given to each year-point and to the heliacal rising of each
of the principal fixed stars. KUGLER, followed by WEIDNER, has assumed that this fixed position
of the month is the mean position of the month in the civil calendar at the time when the astronom-
ical data exhibited in the tablets were collected. Now this is merely an assumption. That the
solar Nisan belonged roughly to the same season as the calendar Nisan may be taken as certain,
but I see no reason for supposing that there was in the minds of the early Babylonians any con-
ception of a mean position of Nisan. They had no fixed rule of intercalation, and, if they had,
they might just as easily have had regard to the earliest possible position of Nisan as to the mean
position of Nisan. The Nisan of the Christian paschal calendar is always defined not by its mean
position, but by its earliest. possible position, and the rule holds that Nisan must never be so
placed as to make the vernal equinox fall later than its 14th day. In the tablets in question the
four year-points are made to fall on the 15th day of Nisan, Tammuz, Tesrit, and Tebit respect-
ively, and our study of the intercalations has shown that the vernal equinox or March 21 was
the earliest possible date permitted for Nisan 15 under the First Dynasty of Babylon.! Itappears
that so early a date was not favoured in neo-Babylonian times, but the calendar Nisan 15 was
permitted to fall before the equinox as late as 564 and 537 B.C. (See the table in KUGLER'S
Sternkunde, ii, 1924, p. 435.) 1 do not wish to press the suggestion that Nisan 15 was regarded
as the latest possible calendar date of the equinox. It is just as easy to suppose that the calen-
dar was arranged without reference to the year-points and that the placing of the year-points in
the middle of their respective months is mere schematism.

It appears, moreover, to me that the astronomical data contained in the tablets in question
are of far later date than the First Dynasty. If we treat the heliacal risings apart from the year-
points, we may compare the intervals between those risings with the intervals computed for
different epochs in ScrocH's Arcus Visionts, p. 6 (published by the University Observatory,
Oxford, 1924). Treating the months of the Babylonian document as of 30 days each, we have
the following table:

Text. Compulation,

—3000 —2000 —1I1000 4
a Arietis-Capella 194 174 15d 164 154
Capella-Pleiades Ir 20) 2 2} 2 x} ~ zo}
Pleiades-Aldebaran 1 9} 17/ 37 1537 14f35 1333
Aldebaran-Bellatrix 30 29 27 25 23
Bellatrix-Sirius To23 33 30 28 26
Sirius-Regulus 20 7 12 17 23
Regulus-Arcturus 40 33 39 44 46
Arcturus-Spica 10 18 13 9 7
Spica-a Librae 20 24) o 24 24 2 5}
a Librae-Vega 30} 50 34} 58 30} 54 26} 59 5045
Vega-Altair 30 27 29 31 34

* According to our restoration March 21 is found for Samsuiluna 8 and March 22 for Samsuiluna 27 and Ammizaduga 19.

P
=



8o THE BABYLONIAN SOLAR AND STELLAR CALENDAR

Now it is clear that the date given for the heliacal rising of the Pleiades is not in agreement
with ScrocH’s computation, and it may therefore be best to treat the interval between the risings
of Capella and Aldebaran as a single interval. Similarly the intervals seem to show a discord-
ance from ScHocH’S computations in the date of the heliacal rising of « Lib.rae. o

Perhaps the best way of treating these observations is by the mathem.atxcal principle of least
squares. We compare each computed interval in turn with the recorded interval and square the
difference. Then we sum the squares of the differences for each epoch separately, and find by
interpolation the epoch which will give the smallest sum.

In this way I get the following sums of squares of differences:

Resultant
—3000 —2000 —1000 0 epoch.
Including all stars 477 278 227 378 —1250
Excluding Pleiades and a Librae 473 190 95 170 — 940

Instead of taking individual intervals, we may, if we prefer, group the interval, It will be
observed that from « Arietis to Sirius the interval diminishes with the time. From Sirius to
Arcturus it increases. From Arcturus to Vega it diminishes again, and from Vega to Altair it
increases. We thus have four natural groups of intervals as follows: g

. Compultalion.
ZText. —3000 —2000 —I1000 4
a Arietis-Sirius 104 116 109 104 97
Sirius-Arcturus 60 40 BI 61 69
Arcturus-Vega 60 76 67 59 52
Vega-Altair 30 27 29 31 34
Sum of squares of differences 809 156 3 210

This analysis gives us by interpolation —1075 as the epoch which will best sati‘sfy the inter-
vals between the different heliacal risings. The three analyses just made seem to indicate 1100
B.C. as the approximate epoch of the astronomical system contained in these tablets.

A more accurate result can be obtained by forming one equation of condition for the deter-

mination of two unknown quantities from each of the heliacal risings whose recorded dates have.

been used above.
For the two unknowns I take
= Interval in days from Nisan 1 of Mul Apin series to April 6 Julian.
y = Interval in years from — 1000 to epoch of the astronomy contained in the series of
heliacal risings. Then, comparing the recorded dates with those tabulated by Scroch,

we have .
Restdual. Residual, omitting Pleiades.
(1) x+o0006y =o0; +06 -o00
(2) x+oo007y= +3; +38 +31
(3) z+o006y = —7; -64
(4) x+ooo5y = —2; -1-5 —2-1
(5) x+o0003y = +3; +31 +27
(6) z+oo001y =o0; —o02 —04
(7) z+0006y = +3; +36 +30

(8) z+oo10y = —1; +03 . —o
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Residual. Residual, omitting Pletades.
(9) z+o006y =o0; +06 - 00
(10) z+o0006y = —4; -34 -40
(11) x+ooo02y=o0; -oo0 -03
(12) x+oo004y = —1; -07 —12
Solving in the usual way, I get = +0-391+1-46
¥y = —1724258

The residuals left after adopting these values are shown in the penultimate column above.
The conclusion is that the epoch of the astronomy contained in these heliacal risings is — 1172,
subject to a probable error of + 258 years. It will be observed, however, that the cluster of the
Pleiades makes its appearance according to the tablets 6-4 days before it ought to be due according
to this solution. This discordance greatly exceeds all others, and suggests that Scroc’s tables
do not correctly represent the date at which the Babylonians were able to gain their first sight
of this cluster. If we omit the third equation and solve the remaining equations, we get

% = 40505+ 111
y=-81+198

The residuals are shown in the last column above. We now have for the epoch of the heli-
acal risings — 1081, subject to a probable error of + 198 years. It seems probable, therefore, that
the epoch of these heliacal risings falls within two or three centuries on one side or the other of
1100 B.C.

But this renders it impossible to bring the recorded dates of heliacal risings into agreement
with the recorded dates of the year-points. It seems not unreasonable to suppose that the dates
of heliacal risings were reduced on the assumption that the heliacal rising of a Arietis, the star
of Nisan, was to be taken as fixing the beginning of the stellar Nisan. But we have to go back
to the neighbourhood of —2500 if we wish to have the heliacal rising of o Arietis falling 14
days before the equinox, which these tablets place on Nisan 15. As this epoch is excluded by
the analysis of the dates of heliacal risings, there would appear to be no alternative but to
suppose that the dates of the year-points are determined independently of the dates of the
heliacal risings in the Mul Apin series. The range of the calendar months found in the present
work is such that from time to time the year-points would fall approximately on the days of the
civil calendar bearing the same names as the days to which they are assigned in the Mul Apin
series, and similatly the heliacal risings would from time to time fall approximately on the days
of the civil calendar bearing the same names as the days to which they are assigned in that
series, but these two series of coincidences would not be realized in the same year in the
neighbourhood of 1100 B.C.

I conclude that we cannot use the dates of the Mul Apin series for the reconstruction of the
calendar under the First Dynasty (1) because there is no indication of the relation of its stellar
and solar months to the calendar months whose names they bear, and (2) because an analysis
of the dates of the heliacal risings contained in that series shows that their epoch is approxi-
mately 1100 ®. C., long after the time of the First Dynasty.

3152 M
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CHAPTER XIII
SOURCES FOR THE RECONSTRUCTION OF THE LIST OF KINGS

HE principal source for the reconstruction of the dynasties before the First Babylonian

Dynasty is the Weld-Blundell Prism in the Ashmolean Museum, edited by Lancpon,
Oxford Editions of Cuneiform Texts, Vol. 11, Oxford University Press, 1923, where the various
duplicates from Nippur and other chronological sources are given. For the dynasty of Ellasar,
the two principal sources are (1) the Louvre Prism, 7025, originally containing a list of the
year dates of the 14 kings of Ellasar; edited by F. THureau-DancIN, La Chronologie des
Dynasties de Sumer et d’Accad, Paris, 1918, and (2) a small tablet giving only the ames of
the 14 kings with lengths of their reigns; edited by A. T. Cray, Miscellancous Inscriptions,
Yale, 1915, No. 32, pp. 30 fl. Since these lists join up with the names of the First Dynasty,
the entire system depends upon the date of this dynasty and, as our succeeding records in both
Assyria and Babylonia do not permit a dead reckoning, I am forced to depend upon FoTHER-
INGHAM's astronomical reckoning, whose results are confirmed by ScmocH and ScuNaBer. I
have no longer any doubt concerning the correctness of my colleague’s brilliant calculation ; for
it is confirmed by the Babylonian calendar, the historical sources (which can be adjusted to this
date only, without violently discrediting their testimony) and by ScHocH'’s astronomical reckoning
for the destruction of Ur and the end of the reign of 1bi-Sin, based upon the lunar eclipse of the
14th of Adar, CHas. VIROLLEAUD, L' A strologie chaldéenne, Sin, xxxiii 79-82. This date is fixed
by him in®2283 B.c.,! night of March 8/g (Julian = Gregorian Feb. 17/18).

The omen preceded the year of the event and hence 2282 B.c. would be the year of the Fall
of Isin, or 19 years later than the date in my list.? But contemporary documents all tend to
prove that Ibi-Sin was a contemporary of I8bi-Girra of Isin ; for dated tablets, in the kingdom
of Ur, suddenly cease early in the reign of Ibi-Sin, everywhere except at Ur itself. This is a
very decisive confirmation of ForHERINGHAM'S reckoning. I have not deducted 19 years from
all dates before 2301, but have retained the statement of the Weld-Blundell Prism. I have,
however, no doubt but that Ibi-Sin reigned contemporaneously with Isbi-Girra of Isin and
Naplanum of Ellasar for 19 years.

For the subsequent dynastic lists, the sources are: (1) King list A, Cuneiform Texts in the
British Museum, Vol. xxxvi, 24-5; (2) King list B, Hugo WINCKLER, Untersuchungen zur
altorientalischen Geschickte, 145 (BM. 38122); (3) dynastic Assyrian lists in OTTO SCHROEDER,
Keilschrifttexte aus Assur verschiedenen Inhalts (= KAV.), Nos. 10-11-12-13-182 (synchron-
istic Assyrian-Babylonian), 9-14+ 18~15 (Assyrian only); (4) the Assur tablet 4128 is the most
important of all synchronistic lists. Ass. 4128 really refers to a photo of Ass. 14616 ¢, but I
have retained the photo number, the museum number being unknown to me when my manuscript

Y Cart ScuocH, Die Ur-Finsternis (eine Hypothesel),
* privately printed at Berlin-Steglitz 31, December 1927.
* Alurbanipal restored the statue of Nana of Erech, which
had been taken to Elam by Kudurnanhundi 1635 years
before ASurbanipal’s eighth campaign, and his second cam-
paign against Elam. This occurred circa 642-639 B.c. (v
STRECK, Assurbanipal, i, p. cccxxxvi), giving a date circa
2277 for the Elamitic invasion of Sumer by Kudurnanhundi.

Undoubtedly the Fall of Ur was due to the same invasion,
when Ibi-Sin was taken captive to Elam, ViroLLEAUD, Sup-
plement ii, p. 95, 13; Lancpon, BE. xxxi 7, 5. See also
for 1635 as interval between Kudurnanhundi and the sack
of Susa by A¥urbanipal, Essap Nassovnt, Mittetlungen der
Altorientalischen Gesellschaft, iii 35. FormEriNGHAM's cal-
culation alone agrees with ScHocn’s calculation for the Fall
of Isin.
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was printed. The text is published by E. F. WEIDNER, Mitteilungen der Vorderasiatischen—
Aegyptischen Gesellschaft, 1912, part 2, 67—70, with corrections in A7ckiv fiir Orientforschung,
iii 70-1. (5) C. 8836 refers to the valuable Assur tablet in Constantinople, published by Essap
Nassouni, Arckiv fiir Orientforschung, iv 1-11; Assyrian list with regnal years. The
Synchronous History (= Syn. Hist.) is published in CT. xxxiv 38-42 and edited by PErrser
and WINCKLER, Keilinschriftiiche Bibliothek, ii 194—-203. The Babylonian Chronicle is published
in CT. xxxiv 43-50 and lastly edited by Frieoricu Devitzsch, Die Babylonische Chronik,
Leipzig, 1906. Chronicle P(inches), first discovered by T. G. PINCHES and translated in Recoras
of the Past, 2nd ed., 106 ff, is published by Huco WiNCKLER, A ltorientalische Forschungen,
Leipzig, 1897, Erste Reike, 298-303, and lastly edited by DEeLitzscH, #62d., pp. 43-6; see also
L. W. KNG, Records of the Reign of Tukulti-Ninib 1, London, 1904, p. 157 and pp. 96-100.
A few comments on the views of the writer of the dynastic list should be added, to avoid
misunderstandings. The last year of Ibi-Sin is'made contemporary with the first year of Ishbi-
Girra, and with this exception the list actually represents the statements of the Sumerian
chroniclers themselves, back to the beginning of the Aksak dynasty. My own chronology for
all reigns from Ibi-Sin upward is obtained by subtracting 19 from each date. In regard to
ScHocH's astronomical ‘reckoning for the Fall of Ur (2282), and the statement that this alone
agrees with FOTHERINGHAM's solution, it should bestated that there is ast7onomically an alternative
date 94 years later, which would agree approximately with WEIDNER's low dates. There is
astronomically no alternative. But WEIDNER's system is proved to be erroneous on astronomical
and calendrical grounds and by the impossibility of making Ulamburiya$ (p. 88) the immediate
successor of Ea-ga-mil. This not only violates the clear evidence of the Assur synchronous
list, Ass. 4128, but it does not follow from the text adduced to prove it; for the chronicle,
BM. 96152, published by L. W. King, states that Ulamburiya$ became king ‘after him’, i. e.
after Ea-ga-mil, which by no means necessarily implies an immediate event. This chronicle
has long gaps between historical events entered in it, and even were the usual translation of
arki-$u ‘ after his death’ adopted (KING’s translation ‘in pursuit of him’ was erroneous), there
is no reason for violating the evidence of the mace-head inscription of U-la-bu-ra-ri-ya-4$
mar Bur-na-bu-va-ri-ya-é3 Sarri, published by Weisseacu. Here his father, Burnaburiyas, is
distinctly described as ‘king’, and there was no king by this name until long after Ea-ga-mil.



CHAPTER XIV

LIST OF THE KINGS AND DYNASTIES OF SUMER AND ACCAD,
BABYLONIA AND ASSYRIA

Ten Mytuicar Kincs Berore THE Froop.

Ellasar Tablet, Weld-Blundell Prism. Berossos.
28800. Alulim. Eridu. 67200. Alulim. Habur. 36000. Alorus = Alulim. Babylon.
36000. Alagar. o 72000. Alagar. o 1o8co. Alaparos = Alagar. ,,
432c0. Enmenluanna. Badtibira. 72000, ... kidunnu-%akinkin. Ell- | 46800. Amélon = Enmenluanna.
28800. Enmengalanna, ” asar. Badtibira.
36000. Dumuzi-sib. " 21600. ...uk? ku? Ellasar. 43200. Ammendn.
28800. Ensibzianna. Larak. 28800. Dumuzi-sib. Badtibira. 64800. Megalaros = Enmengalanna.
21000. Enmenduranna. Sippar. 21600. Enmenluanna. » Badtibira.
18600. Ubardudu. Suruppak. 36000. Ensibzianna. Larak. 36000. Dabzos = Dumuzi.  Badti-
72000. Enmenduranna. Sippar. bira.
28800. Aradgin. Suruppak. 64800. Euedorachos = Enmendur-
36000. Ziftsudra. B anna. Badtibira.
36000. A psinos = Ensibzi
Larak.
28800. Opartes=Ubardudu. Larak.
64800. Xisuthros = Zilisudra.
Total z241200. Total 456000. Total 432000.
Tre Froon.
NorTaERN KIinpoms. ERECH. Kisu. Fmrst Dynasty.! Ur.
Ga-ur.
Gulla-Nidaba-anna.
. Baba.
Bu-Sin.
Galibum.
Kalumumu.
Duggagib.
First Dynasty oF ERece.® | Atab.
Circa 4500-3150. Atabba.
Meskemgager. Arpium.
Enmerkar. Etana.
Lugalbanda. Balih.
. Dumuzi, Enmenunna.
Gilgamish. Melam-Kis.
*{ Ur-Nungal. Barsalnunna. }

' OECT. bid 9, I 42-I1 45. The Weld-Blundell Prism assigns 24,510 years to this semi-mythical kingdom.
* Ibid. IT 1x, IT 46-11I 36. This dynasty is also called Zanna, name of the temple at Erech. Cf. ur é-an-na, *Land of

Eanna’, with Sutium, Gutium, PBS. V 75, Rev. IV 11.

The sources assign 2,310 years to this semi-mythical kingdom.

)

SUMER AND ACCAD
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NorTHERN KiNcDOMS.

DynasTY oF Awan.!

Ku-ul......... Circa 3100.

Erech.

First DyNasTY (continued).
Utulkalamma.
Labaser.
Ennunnadanna.
teeeeeeen. hede,
Melamanna.
Lugalkiaga.

Dyxasty oF Hamast.®
Hadanid.' Cirea 3090.

DyNasTY or Mazr.®
30. Ansir. 3087-3058.
25? [Lugaltarfzi. 3037-

Seconp DyRastv oF ERECH.
Circa 3150-3090.
Enugduanna = (En3agku-
3anna?)
Lugalkigubnilah.
Lugalkisalsi.

Kisn.

Fizst Dynasty (continued).
Tupzah.
Tikkar.
Dlku.
Iltasadun.
Enmenbaragigur.
Agga.
(£nbi-A¥dar.) Cirea 3170.

Ur.

Fiest Dywasty or Ur.
Circa 3150-3000.
80. Mesannipadda.® (A-an-

DyNasTY OF ADaB.’

Lugalmundu.
Mebasi.

Lugaldalu.

DyNasty or AgSar.?

3033

30, eeennn lugal. 3032-3003.
20. ......Ju-gal 3002-2983.
30.  aeen.. bi-im. 2982-2953.
[ bi. 2952-2944.
30. Unzi. 2943-2914.

6. Undalulu. 2913-2908.
6. Urur. 2907-290z.
20. Gimil-Saban. 2901-2882.
24. Du-il. 2881-28358.
7. Gimil-Sin. 2857-2831.

Seconp Dynasty oF Kisu.'®
Lab...

Dadasig.

Kalbum.

Umuge.

.+e...NUNNA.

Ibini§ ?

Lugalmu.

ni-pad-da.)®
36. Meskem-Nannar.
25. Elulu.
36. Balulu.

Seconnp Dynasty oF Ur.?
Circa 3000-2900.
Four names broken away on
the Weld-Blundell Prism

and Nippur tablets.

|
i
!

Tuirp Dynasty or Kisu.

Kug-Bau.*
Ur-Nina at Lagash.

PatEsis or LacasH.
Eannatum.
Enannatum,

Entemena.
Ennatum II.

Enetarzi.
Lugalanda.

FourTr DyNasty oF Kisa.
25. Gimil-Sin. 2850-2826.
63, Ur-Zamama.  2825—

2818.
30. Zimudar. 2817-2788.

7. Usiwatar. 2787-2781.
11. A¥darmuti. 2780-277cC.
11. Iime-Samas. 2769

2759-

! QECT.II 13, IV 6~16.
kingdom.

* Ibid. II 13, III 30-1V 4.
¥ 4Mesannipad, ZA. 7, 39 IV
4 OECT. II 14, IV 43-8.

11; RA. 23, 116.

Prism assigns 356 years to this

* Son of Mesannipadda, Ur Excavations, 1, Pl. XL, TO.
Written Annani, PBS. V 6,

160; 287; U. 26; TO. 286.

10, and Nannz, PBS. XIII 48,

¢ OECT. II 14,1V 36-42.

I 2.

7 Sources assign go years to this kingdom,

* OECT.II 15, V 23-32.

* OECT. I 15, V 16-22.
kingdom. .
* Ibid. II 13, IV 18-35.

Sources assign 9o years to this

From this point upward I

regard the various city kingdoms of Kish, Ur,and Erech as
consecutive, and not to be divided by insertions of other
city kingdoms as on the Weld-Blundell Prism and Nippur
tablets. The sources assign a period of 3,195 years to the
Second Dynasty of Kish, which is impossible.

" Ibid. I 14, V 1-15.

1 Ibid. I 13, V 43-VI 5.

1 Mother of Gimil-Sin, first king of the Fourth Dynasty of
Kish. She is said to have reigned 100 years.
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DyYNASTY OF AGADE.!

56. Samcon. 2751-2696.
9. Rimus. 2695-2687.
15. Manistusu. 2686-2672.
38? Narim-Sin. 2671-2634.
24? Sargalifarri. 2633-2610.
Period of anarchy.

Igigi.

Imi 2606-2604.

Nani.

Elulu. .

21. Dudu. 2603-2583.

15. Gimil-durul. 2582-2568.

Tuirp Dynasty or Erecu.? FourTH Kisu DynasTy
(continued).

25. Lugalzaggisi. 2776-2752. | 7. Nanniyah. 2758-2752.

Fourta DynasTy oF Erecu.’
7. Urnigin. 2567-2561.
6. Urgigir.! 2560-2553.
6. Kudda. 2554-2549.
5. Gimil-ili. 2548-2544.
6. Ur-Babbar. 2543-2538.

Dynasty or Gutium.®
34. Period of no king. 2538-2505.
3. Imtd. 2504-2502.
6. Inki¥u. 2501-2496.
6. Nikillagab. 2495-2490.
6. Sulme. 2489-2484.
6. Elulumes. 2483-2478.
5. Inimabikes. 2477-2473.
6. Igelaud. 2472-2467.
15. Yarlagab. 2466-2452.
3. Ibate. 2451-2449.
3. Yarlaga¥. 2448—2446.
T 1. Kurum. 2445

Dy~asty or GuTiun (continued).
ceweeoneding 2443-2443.
ceeeta-bu-um.  2442-2441.

Irarum.® 2440-2439.
Ibranum. « 2438.

Hablum= 2438-2437.
Gimil-Sin. 2436-2430.
Yarlaganda. 2429-2423.
cereneeneen 24222416,
Tirigan (forty days). 2415.

i s S I S VI

Frrru DynasTy or Ergcu.?
7. Utuhegal. 2415-2409.

THrp DyNasTy or Ur®
18, Ur-Nammu. 2408-2391.
46. Dungi. 2390~2345.
9. Bur-Sin. 2344-2336.
9. Gimil-Sin. 2335-2327.
26. Ibi-Sin. 2326~2301.° [2282, p. 82] -

ASsSYRIA. Ismv° ErLasar?
Upia.* 33. I8bi-Girra. 2301-2269.- - | 2r1. Naplanum. 2301-2281.
Kikia.” ro. Gimil-ili-Su.  2268-2259. 28. Emisum. 2280~2253.
! OECT. II 17, VI 31-VII 12. ' .1, VIII 17, has a king ......# near the end of this

* For Lugalzagg porary of last three kings of the
Fourth Dynasty of Kish, and of Urukagina of Lagash, v.
Laxcoon, Excavations at Kisk, 1, p. 2.

* OECT. II 18, VII 15-23.

¢ Cf. RA. 20, 5.

® OECT. II 18, VII 24-51. On Weld-Blundell Prism g1
years is the actual total of 20 reigns given by the scribe.
Total for the entire dynasty 125 or 124 years, ibid. 9 n 5.
Consequently 34 years are allowed for the ‘period of no
king >,

¢ Possibly Z-#i-#i son of Yakulaba, AB. z = KAH. II 1,
whose inscription was found at Assur. Lgcrarx, PBS. XIII

dynasty. :

7 OECT. II 19, VIII 1-6 ; JRAS. 1926, 684-8.

® OECT. II 19, VIII g-z0.

® Text of Prism, 24 years. See ibid. 20 n. 5.

1 OECT.II 26.

1 CraY, Miscellaneous Inscriptions, No. 32 ; Louvre Prism,
7025 in TrureAU-DaNeIN, Chronologie des Dynasties de Sumer
et d Accad. .

* AB. 121, 33, mentioned by Salmanasar I; KAH. I 51,
II 13 (Asarhaddon). Probably a Gutean.

3 AB. 35, XIV 5, mentioned by ASurrimniséu, and ibid.
36 n. 3, by Salmanasar III.
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AssYRIA (continued).
Ititi. Circa 2422}
Zarikum.? Circa 2346-2336.
Puzur-A¥ur 1.}

galim-a[mm.‘ BasyLonIA.
Tlu¥uma.® 14. Sumu-abum.®* 2169-
Erifum 1.* 2156.
Ikunum.” 36. Sumu-la-ilum. 2155-
Sarru-ki-en L* 2120.
Puzur-Agur I1.° 14. Zabum. 2119-2106.
Ahi-Afur®
Rim-Sin.* 18. Apil-Sin. 2105-2088.
Eri¥um IL.*?
Bélikbi.”® 20. Sinmuballit. 3087—
2068.
Samsi-Adad L' 43. Hammurabi. 2067-
3
2025.

I¥me-Dagan L'

38. Samsu-iluna. 2024-

1987.
vee consuaas=Rur?? 28. Abi-eSub. 1986-1959.
37. Ammiditana. 1958~
1922.
Rimu[§].% 21. Ammizaduga. 1921-
1901.
31. Samsuditana. 19oo-
1870.

Isin (continued). Evvasar (continued.)

21. Idin-Dagan. 2258-2238. | 35. Samam. 2252-2218.
20, I¥me-Dagan. 2237-2218. | 9. Zabiya. 2217-2209.
r1. Lipit-Ishtar. 2217-2207. | 27. Gungun@im. 2208-2182
28. Ur-Ninurta. 2206-2179. | 11. Abisaréd. 2181-2171,
21. Bur-Sin. 2178-2158. | 29. Sumu-ilum. 2170-2142.
5. Lipit-Enlil. 2r57-2153.
8. Girra-imitti. 2152-2145. | 16. Nir-Immer.? 2141-2126.
24. Enlilbani. 2144-2121.; 6. Sinidinnam. 2125-2120.
3. Zambiya. z2120~2118.! 2. Sinirbam. z119-2118,
4. lIter-pi-fa. 2117-2114.| 6. Sinikifam. 2r17-2112.
4 Urdukugga. z113-2110. | 1. Silli-Immer. 21r1.

11. Sinmagir. 2109-2099. | 2. Warad-Sin. 2110-z2099.
23. Damikilifu. 2098-2076.

61. Rim-Sin. 2098-2038.14

15 kings of Isin. 226 years.
End of dynasty in 12th year
of Sinmuballit.

11 kings of Babylon. 3c0
years.

SES-KUG or Sea Dynasty
(at Isin?)

60. Iluma-ilu.'* 2007-1948.

§6. Itti-ili-nibi.”® 1947-1892.

36. Damik-ili-3u (II). 1891~
1856.

! Probably one of the kings of the Gutium dynasty. See
p- 86 n. 6.

* Contemporary of Bur-Sin of Ur and also mentioned on
unpublished tablet of-the Rylands Library, in 46th year of
Dungi. .

* KAV.1811; AB. 4, 4.

* KAV.1812.

¢ Kwg, Chronicles, Il 14. KAV. 181 3, has gaméi—li-[iu—
ma?]!

¢ Asg. 4128 IV 17-20. KAV. 18I 4. Contemporary of
Sumu-la-ilum.

T KAV.181 5. .

* Identical with Jmmerum, CT. 4, 50 A; PSBA. 1910,
281.

* KAV. 181 6-1.

1 Ibid. 18 18; 14, 1; 15,2; C. 88361 27.

" KAV. 14, 2; 18 I 9; 15, 4. Probably not Rim-Sin of
Ellasar.

 Ibid. 14, 3; C. 8836 I 29. Here, Il. 31-6, fwo kings,

between Erifum II and Sam%i-Adad I. Text wholly un-
certain and unusable.

15 RANKE, BE. VI 18, 3~4, *Be-el- DA-¥i, with Sinmuballit
inthe oath formula. For da = #abé, v. Sumerian Grammar,
207. Var. “Bél- KA4-4:, father of Samsi-Adad, KAH. 1351,
II 22. Omitted on KAV. 14. Here perhaps C. 8836 I 35.
" Rim-Sin conquered by Hammurabi in the 3oth year of
the latter’s reign. Louvre Prism has 6o years for Rim-
Sin.

18 KAV. 14, 4. With Hammurabi in oath formula, VAB.
V 284, 11, 10th year of Hammurabi. C. 8836 I 37—40.
Son of I-ri-kapkapu. From photo of C. 8836, Kardumias
is hardly to be discovered on the tablet.

1 KAV. 14, 4; son of Samsi-Adad, AB. 32 XII 7-8.

17 KAV. 14, 5.

' Contemporary of Samsu-iluna and Abi-e3ub, King,
Chronicles, 11 20-1; Poser, BE. VI, p. 119; CHIERa,
PBS. VIII, p. 66; in King-list A. I 4; B.Rev. 1.

¥ A.I5; B.Rev. 2. 20 KAV. 14, 5.

==
——
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AssYRiA (continued).

Alda-si]} Circa 1870~ [Damik-ilisu (II)] (14

1856. years at Babylon).
Bél-ba-ni.? 15. I¥kibal® 1855-1841
Lu(?)-ba-aj. 24. Sud§i. 1840-1817.
Sarma-Adad . 55. Gulki¥ar. 1816-1772.

21, Lilkud-Samat.® | veresenesoneltle! .
Bazdya®
Lullaya.?
Si-Niniia.*
Sarma-Adad.®
Eri%u IILM*  Circa 1651-1627. 4
Samgi-Adad IL® Circa 1626-1576. {

Basyron1a (continued).

SES-KUG Dvwasty (continued).

15. Iskibal. 1855-1841.
24. Susi. 1840-1817.
55. Gulkifar. 1816-1772.

50. PeSgaldarame$.®* r1762-1713.

28. Adarakalamana.® 1712-1685.

26. Ekur-du-anna.® 1684-1659.
7. Melamkurkurra.’® 1658-1652.
9. Ea-ga-mil® 1651-1643.

11 kings (+ ......en Ass. 4128 I 5). 368 years®® of SES-
KUG ' dynasty.

16. I8me-Dagan IL.” Circa 1575-1560.

15. SamSi-Adad IIL®  Circa 1550-1545.

26. ASurnirari I*® Circa 1544~1510.

14. Puzur-Agur IIL%

13.. Enlilnagir I.® l

12. Nur-ili.*
ABur-¥ad-gabé.” f

¥ Circa 1518-1470.

16. Ga-an-du-ud.? 1642-1627.
22. Agum-mahrQ.”® 1626-1603.
22. Kadtilyasi L 1604-1583.
Abirata¥.”
(Kastilyasi)*
Tazziguruma¥.»
Hurbagipak.*
Tiptakds®
Agim IL.*
Burnaburiya3 1.* Cirea 1545~1530.
20

Kagtilyasi IL Circa 1510-1491.

% Ulamburiyad.® Circa 1490-1456.

! Ass. 4128 1 1. Restored from VS. I 78, Rev. 17, &c.
See Wemner, MVAG. 1915, 4, p. 30. KAV, 14, after
Rimu3, omits 7 names here, Adasi to Lulld. . Above Adasi
on Ass. 4128, break for 11-12 names.

* Ass. 4128 I z; King-list A.I7; B. Rev. 4.

3 C.8836 11 15-16; C. 8836 II 16, 21 years?

4 Ass. 4128 1 5. A. B. omit

s Ass. 4128 1 6; C. 8836 II 17-18.

¢ Ass. 4128 1 6; King-list A. I 10; B. Rev. 7.

T Ass. 4128 I 7; C. 8836 II 19-20.

* Ass. 4128 17; A.I11; B. Rev. 8.

* Ass. 4128 1 8; KAV, 14, 6.

®-Ass. 41281 8; B. Rev. 9, A-kur-di-an-na; A. 1 12,
Ekurdd. " Ass. 4128 I 9; KAV. 14, 6.

1 Ass. 4128 I 9; B. Rev. 10; Me-lam-¢, A. 1 13.

13 Ass. 4128 I 10. “E-a-ga-mil, B. Rev. 11; KIng,
Chronicles, 11 22, 11. A. 1 14, “BAD-ga-mil; Ass.
4128 I 10, “Y-ga-mil. KAV. 14, 7.

¥ Ass. 4128 1 10; KAV. 14, 7. Omitted on C. 8836.

3 So A.I1s.

1 So B. Rev. 12; but A. I 15,.§E§-51A.

17 Ass. 4128 I 10; A.I 16, Ga-an-dis.

8 King-list A. I 17; Ass. 4128 I 11. )
19 A T18;Ass. 41281 12. Here Ui or Dusi of A. is omitted.
© Ass. 4128 I 13.

7 Ass. 4128 I 14. Omitted on A, and clearly a repetition
here. ® Ass. 4128 I 11-18.

. B Ass. 4128 I 15. * Ass. 4128116, * Ass. 4128 L 17.

2 Ass. 4128 I 18. Son of TaSigurumas, VR. 33 I 2.
Ass. 41281 19; C. 8836 II 27;"KAV. 14, 8.

Ass. 4128 I 19.

Ass. 4128 I 20; KAV, 14, 8; C. 8836 II 29~31.

% Ass. 4128 I 21; C. 8836 Il 32-3. Son of I3me-Dagan.
31 Ass. 4128 I 21. 32 KAV. 14,9; C. 8836 II 34.
= . 8836 II 36. % Ass, 4128 I 22-5. )

35 Son of Burnaburiya$ and called far mai famiim, Weisssach,
Miscel,,p. 7. Brother of Kastilyas, Kine, Chronicles, 11 23,
12. Apparently from King, ibid. 24, 14, an Agum, son of
Kastilya$, succeeded Ulamburiyas.
% C. 8836 II 38; KAV. 14, 10.

A2

3 C. 8836 II 40.
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Assyria (continued).
+ Alur[nirari] II}  Circa 1470-1461.
[Puzur-A¥ur IV],! son of Asurnirari IL? Circa 1460—
1451.
En[lil-nasir II],! son of Puzur-Afur IV.® Circa 1450—
1436.
[ASur-rabi I3 Cirea 1435-1426.
ASur{nirari IIT]. Circa 1425-1416.
ASurbénisé$u.” Circa 1415-1407.
6. ASur-rim-nisé-$u.® Circa 1406-1401.
A3urnadinahi’ Circa 1400-1396.
Eriba-Adad."* Circa 1395-1384.
Puzur-A3ur V2?  Circa 1383-1377.

ASuruballit.* Cirea 1376-1336. (Son of Eriba-Adad.) {

Enlilnirari.’®  Circa 1335-1321.
Arikdinili® Circa 1320-1307.
10+? Adadnirari L Cirea 1306-1290.
20+? Salmanasar I Circa 1289-1261.

30+4? Tukulti-NinurtaI.* Circa 1260-1225.
4. ASurnadinapli*® Circa 1224-1221. {

BABYLONIA (continued).
[Agum III?).  Circa 1455-1443.

Enlil-4-mah 2. Circa 1442-1435.

Kada¥man-Enlil 1¢  Circa 1434-1415.
[Burnabu]riyas I1.8  Circa 1414-1410.
Kara-inda§ 1.' Circa 1409-1391.

[Kurigalzu I Ciréa 1390-1384.

27. Burnaburiyad II1"* Circa 1383-1357.
Karaindad IL® )
Kada¥manhurbe 1.*§

24. ' Kurigalzu (sthru) 11.%  Circa 1351-1328.

Circa 1356-1352.

26. Nazimarattad.® Circa 1327-1302.

18. Kada¥manturgu.® Circa 1301-1284.

7? Kada¥man-Enlil IL® Circa 1283-1275
8. Kudur-Enlil* Circa 1274-1267.

13. SagaraktiSuriyat® Circa 1266-1254."
8. Kadtilyad IIL" Circa 1253-1246.

1. Enlilnadin(sak:r ?)Sumi.®

14, Kada¥manhurbe IL

! KAV. 14, 11-12. * AB., pp. 30-2.
* AB. 32 XII; KAV. 11, 1.

¢ PBS. VIII 160 (seventh year).
® KAV. 14, 13. Father of ASurnirari III, AB. 34 XIV 4.
¢ Placed here provisionally. Inscription in BE. I 68,
I 6-15, Burnaburiya$ son of Kada¥man-Enlil.

" KAV. 11, 2; Syn. History, I 1-4; C. 8836 1II g-r10,

® KAV. 11, 3; C. 8836 r1-12.

* KAV.11,4; C. 8836 IIT 13-14.

* KnuptzoN, Amarna Lelters, 9, 19, a Kurigalzu was father
(abu) of Burnaburiya¥ and in correspondence with Ameno-
phis III, but in 10, 8-9, Kara-inda¥ is father (adéu) of
Burnaburiya3. Itis probable that a2« means ¢ grandfather’
here. In this case Kada$man-Enlil I, Kara-inda¥ I, and
Kurigalzu I were all correspondents of Amenophis III.
Kurigalzu g#47x is then grandson of Burnaburiya$ III, and
this is the meaning of Kurigalzu mar Burnaburiyaf in Nies
and Kxiser, Historical Texts, No. 15; Hiprecut, OBL. 35—
36-39-40. " KAV. 11, 4; C. 8836 III 15-16.
* Syn. Hist. 1 5-7; PBS. II 2, p. 64. C. 8836 III omits
Puzur-ASur. 700 years after Hammurabi, VAB. IV 239, 21 ;
245, 4-5.  Syn. Hist. 1 8, grandson of Auruballit.
1 Syn. Hist.18-17; Chronicle P. Col.1; C.8836 III 14-18.
¥ Chron. P. 1 5,s0n of Kara-inda¥ and grandson of A$uru-
ballit. But v. note 13; the two accounts not reconcilable.
No dated documents from Kara-inda$ and KadaSmanhurbe.

5152 N

" KAV, 11, 5; but Chronicle P. 111 20 has Adadnirari I. C.
8836 III 19-20; Syn. Hist. I 18-23; Chronicle P. I1-111.
" (Grand)son of Burnaburiya¥ III, Syn. Hiss. I 16, and son
of Kara=inda§. Highest date 24th year, BE. XIV, p. 3;
PBS. Il 2,p. 63; A. I 1.

* KAV. 11, 7; C. 8836 III 2r-2.

1 C. 8836 III 23~4 ; Syn. Hist. I 24-31.

® A Il 2; PBS. II 2, p. 64; Syn. Hist. I 24-31;
Chronscle P. 111 23.

# C.8836 Il 23-6. 586 years before Asarhaddon, KAH.
II 125, 24. 580 on KAH. II 126, III 12. According to
KAH. II 126, ITI 6 and KAH. I 51, II 24 only 434 years
after Samgi-Adad I, which is impossible on any system of
chronology. ® A.II 3; PBS.II 2, p. 64.
® A.II 4 has 11 years, Latest known date 7, PBS. II 2,
p. 64. * A.IIs; PBS. XIII, p. 100; II 2, p. 64.
* A.I16; PBS. Il 2, p. 64. 8oo years before 552! (s2):
read 700, VAB. 229, 27.

® Ass. 412811 1 ; C. 8836 III 27-8 ; "Chron. P.Col. 1V,
Syn. Hist., CT..34, 42, Sm. 2106, g—10. 600 years before
Senecherib, King, Tukutli-Nimb, 108.

7 A1l 75 Chron. P, 1V 1.

® A.II 8. Chron. P.1V 14, and in L 9, a predecessor,
Ramman-Sum-usur |

® Ass. 4128 II 3; C. 8836 III 30-t; Chron. P.IV 10
has Afur-na-sir-apli'!
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AssyRIA (continued).
6. A¥urnirari IV.! } Circa 1220~1215.
5. Enlilkudurusur.!y Circa 1214~1210.

13. Ninurta-apil-ekur,* Son of Nabu-dan. Cirea xzog—{
1197.

36. ASurdin' Circa 1196-1161. {

Ninurta-tukulti-A§ur.} % Circa 1160115

Mutakkil-Nusku. 54
ASur-ré&i§i  Circa 1153-1134. “{

27 ? Tukulti-apil-e¥arra LY  Cirea 1133-1107.

3. Ninurta-apil-ekur.® Circa 1106-1104.

38. ASur-bllkala® Circa 1103-1066.

Eriba-Adad I1® Circa 1065-1058.

Samii-Adad IV.®  Circa 1o57-1042.

19. ASur-nasir-apli I3 Circa 1041-1023.

BaBYLONIA (continued).

6. RammanSumnasir.? Circa 1243-1238.

30. Ramman-$um-iddina.® Circa 1237-1208.
15. Meli§ipak® Circa 1207-1193.
13. Mardukapiliddin I*  Circa 1192-1180.

1. Zamama¥umiddin.”

3. Bélnadinfumi® } Circa 1179-1176.

36 kings of Cassite dynasty. 576 years  on A.II 16.

17. Marduk-3apik-zéri.? r175-1159.
Ninurta-{nadin-$umi}.** 1158-1153.
Nabukudur-usur.”®  1152-1139.
Enlil-nadin-apli’® Circa 1138-1124.
Marduknadinahi.’? Cirea 1123-1113.
1 tti-Marduk-balati?® Circa 1112-1105.
Marduk-Sapik-z&r-mati.*® -1102.

22. Ramman-apil-iddin-na® r1ror-ro8o.

13. Marduk-ahé-eriba.® 1080.

12. Marduk-zer-[#n:].* 1079-1068.

8. Nabu-Sum-libur.® Circa 1067-1060.

11 kings of PA-SE 7 dynasty. 132} years.

18. Simma¥-¥ipak.® Circa 1059—42?
5 Ea-mukin-z&ri.*® ?
3. Ka¥f-nadin-ahi® roz5-r1023.

! Ass, 4128 II 5-6; KAV. 15, Rev. 1-4 = C. 8836 III
32-5; Syn. Hist. 11 3-5.

* A.II 10; but Ass. 4128 must be in error in making
ASurnirari c porary with R sir.

® Chron. P. IV 17; Ass. 4128 111 7 ; Syn. Hist. 11 3-5.

¢ Ass. 4128 II 7-9; KAV, 101 1; Syn. Hist. 11 5-8;
C. 8836 III 36-8 = KAV. 15 R. 5.

* A Il12; Ass. 4128 I18. * A Il 13; Ass. 4128 I g.
7 Ass. 4128 Il 10; Syn. Hist. 11 g-12; A. II 14.

® Ass. 4128 II 10; KAV, 10 I 2; Syn. Hist. II g-12;
C. 8836 III 41-2.

* Ass. 4128 IT 11; A. II 15.

* This figure is clearly too high by at least 100 years. On
A. I 16-II 13, the total for 19 names is only 165 years.
It is impossible to assign 4Ir years to the remaining
Cassite kings. The period, 466 years, allowed for this
dynasty in my list presumes that the figures in A. II 16
are 9 X 50+ 16, not g X 60+ 36.

M Ass. 4128 IT 12-13; KAV. 101 3-4; Chron.P. IV 12;
C. 8836 III 44—6+1V 1-3.

® Ass. 4128 II 12, B Cray, Miscel. 45, 30.
¥ Ass, 4128 IT14-16; KAV. 101 5.

® Syn. Hist. II 1-13. But KAV. 12, Nebuchadnezzar
contemporary of Ninurta-tukulti-ASur, Mutakkil-Nusku,
A¥ur-ré$-i§i, This surely correct. See MVAG. 1921, 2,
p. 38 * KAV. 121 4.
11 KAV.10 1 6; 12 II 5; Ass. 4128 I 17; Syn. Hist.
11 14-23; C. 8836 IV 6-1. .

18 Ass, 4128 Il 18; KAV. 12, 6; 10 I 7; C. 8836 IV
8-9; KAV. 21 III 13-13.

i Kixg, Chronicles, I1 59, 8. © Ass. 4128 II 20.
2 Ass. 4128 II 21; A. III 1; King, Chronicles, I 59 ;
Gabp, in Zallguist, Studia Orientalia, 27.

2 C, 8836 IV 10-11; Ass.-4128 II 20-4; KAV.
ro0l8. *

3 Ass. 4128 I 22; A, III 2.

* Ass. 4128 11 23; A.III 3.

# Ass. 4128 III 1; C, 8836 IV 12-13.

3 Ass. 4128 I 24 ; AL IIT 4. % Certainly for Jsin.
3 Ass. 4128 III 3; C. 8836 IV 14-18.

 Ass. 4128 III 1; A.IIL 6.

% Ass. 4128 IlI 3; A. III 7; Kine, Chronicles, 11 52, 5.
3 C, 8836 IV 19-20; KAV. 21, IV 4.

% Ags, 4128 III 4; A. III 8 ; Kine, Chronicles, 11 53, 7.
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AssYRIA (continued),

12. Salmanasar IL* Circa 1022-1011.
6. ASurnirari V.*  Circa 1010-1005.
[28?] Asur-rabi IL* Circa 1004-977.

13 7] ASur-res-isi IL.° Circa 976-964.
97

33 Tukulti-apil-eSarra II.  Circa 963-931.

Aturdin I ) o
AdadnirariII."} irea 930-590.

Adadnirari IL.*®
4. Tukulti-Ninurta II.’°} 889-883.
24. ASurnagirapli IL.* 882-859.
35. Salmanasar IIL® 858-824.

BaBYLONIA (continued).
21 years and 5 months. 3 kings of the Sea Country.

17. Ulmas-§akin-umi® Circa 1022-1006.
2. Ninurta-kudur-usur® Cirea 1005-1004.
3. Siriktu-Sukamuna.” Circa 1004.

3 kings of dynasty of the sons of Bazi. 20 years.*

[?] Mar-biti-apil-ugur.’® Circa 1003-g70.
3-97

1 king, descendant of Si...... of Elam. Kine, Chronicles
II 53, 13.

3

Nabu-mukin-apli.”*  955-?
Ninurta-kudur-usur.’®
Mar-biti-ahi-iddin.!

Sami-mudammik.’® - Circa g10-896.

Nabu-Sum-ukin(:X4un).* Circa 895-88o.
Nabu-apil-iddin.® Circa 879-855.

[x1+?] Marduk-zakir-Sumi.*
(Mardukbilusasi, brother.)® Circa 854-840.

! If the synchronisms of Ass. 4128 III 1-3 are correct,
it is impossible to assign less than 19 years to Zamukin-zérs
and Kal$4-nidin-aji, although the figures % and 3 are
supported by Kine, Chronicles. Ass. 4128 is invariably sup-
ported by the Synchronous Hisiory ; the evidence is against
Ass. 4128, and the texts cannot be reconciled. On KAV.
21 III 15, end of Zimus of Ninurta-apil-ckur,to IV 4, end
of A¥urnasir-apli, fall all the Zimu names of ASur-bél-kala,
Eriba-Adad, Sam3i-Adad, and at end of Col. I1, 16 names for
Alurnasirapli! The space permits of no more than 4o years
for A¥urbélkala, Eriba-Adad, Samgi-Adad, and Asurnagirapli.
It is, therefore, impossible to allow more than 24 years for
A¥urbélkala, Eriba-Adad, and Samgi-Adad | It is clear that
Ass. 4128 makes ASurbélkala contemporary with 5 kings
who must have reigned more than 18 years, and the Zimu
list cannot be depended upon here. King, Chronicles, 11 53,
8, has 23 years for the fifth dynasty.

* Ass. 4128 III 5; KAV. 21 IV 5-17.

® King, Chronicles, 11 54, 9 has 15 years; A. IIL 10, 17
years. See also Kixg, ibid. 61, 14. Var. E-ulmag-¥akin-
Sumi.

¢ Ass. 4128 III 6; C. 8836 1V 21-2; KAV. 21 IV
18-22.

® King, Chronicles, 11 54, 10, 2 years; A.III 11, 3 years.
¢ Ass. 4128 IIT 7; C. 8836 IV 23—4; KAV. 21 IV 234
22 Col. IV, T A I 12 Ass. 4128 11T 5.
* A.III 13; Kine, Chronicles, 11 55, 13.

® Ass. 4128 III 8; KAV. 182 III 5; 10 II 1; C. 8836

IV 25-6. In the break on KAV. 21 IV 23-V 1, were
the reigns of ASur-rabi II and ASur-ré-i%i I1, circa 41 years.
1% Ass. 4128 III 8; A. III 14 has only 6 years, which is
impossible if Ass. 4128 is correct. KAV. 1o II 2.

™A I 15, 20?+8? years. KAV. 182 III 6; Kuxg,
Chronscles, 11 62, 17.

" Ass. 4128 III g-11; KAV. 22 V 24; C. 8836 IV
27-8.

® KAV.III 182 7. A. III 16 has 8 months and 12 days.
¥ KAV. 182111 8; 10 Il 5.

% Ass. 4128 III 14. Lsmu list, KAV. 22 V 25 to 21 VI
cirea line 22 including Adadnirari.

16 Ass. 4128 I1I 14-15; Syn. Hist. IIl 1-9; KAV. 10 I
6; 182 Illg.

' Ass. 4128 II 15; Syn. Hist. 111 1-1.

" Syn. Hist. III 10~21.

¥ KAV. 1011 7; Ass. 4128 III 16; Syn. Hist. III 10—
2t ; King, Chromicies, 11 64, 2.

® Ass. 4128 III 16. Zimu list. King, Chromicles, 11
64, 2.  Ass. 4128 111 18 ; KAV, 22 VIx3.
% Ass. 4128 III 18 ; KAV. 182 III 11; 1011 8. Kixg,
Chronicles, 11 64, 3.

* Ass. 4128 IIl zo0. Contemporary of Nabu-apla-iddin and
Marduk-zakir-$umi, Syn. Hist. 11l 22-35. Limu list.

# KAV. 101l g; 182 III 12; year-date 11, VS. I 35.

% Rebel who controlled part of Babylonia for a time, Sy
Hist. 111 28-30 ; KiNg, Chronicles, I1 635, 4~5, reading.
Marduk-bél-d-Se . . . ...
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AssyrIA (continued).

14. Samgi-Adad V.2 823-810.
. (Semiramis.)

28. Adadnirari III* 809-782.
ro. Salmanasar IV.? 781-772.

18. A¥urdin IIL™® y71-754.
8. ASurnirari VL® 753-746.

19. Tukulti-apil-eSarra IIL'*®  745-727.
(Palwy”

5. Salmanasar V.® 726-722.
17. Sargon. 721-705.

24. Sin-ahé-eriba. 704-681.*

Basyronia (conlinued).
Marduk-balatsu-ikbi.!  Circa 839-820.
Bau-ahi-iddin® Circa 819-816.
(Interregnum.)*

# Mar-biti
Marduk-bél-zéri.
Marduk-apla-usur.’
Eriba-Marduk."
(Interregnum.)**
Nabu-fum-iskun* 760-746.

14. Nabunasir!® 747-734

2. Nadinu® 733-732.

1. NabuSumukin® 732.

22 reigns *® from Nabu-mukin-apli to Nabudumukin, 955-
732.

Mukin-zéri. 731-729.2
Pilu. 728-727.2 .
Ululsi=Salmanasar V.® 726-722.
Marduk-apil-iddin I1.* 721-710.
Sargon.® 709-705.
. Sin-ahé-eriba.¥? 7o4-703.
1 month. Marduk-zakir-sumi.”
8 months. Marduk-apil-iddin.”

3. Bél-ibni*® 7o2-700.

-
I

! Son of Mardukzikirsumi, RA. 16, 130; KAV. 182 III

13; Syn. Hist. CT. 34, 43, Sm. 2106, Rev. 6—9; King,

Chronicles, 11 63, 6.

? RA. 16, 120; Limu list; Syn. Hist. CT. 34, 43, Sm.

2106, Rev. 6-9.

s Syn. Hist. IV 1-14; KAV. 182 III 14.

¢ King, Chromecles, I1 66, 7 ; for the remainder of Samgi-

Adad’s reign the king, Bau-ahi-iddin, was not in the land,

i.e. was captive in Assyria.

8 Syn. Hist. IV 15~22; Limu list.

¢ CT. 34, 41, 13 = KAV. 13, 1? Wzimner’s collation of

KAV. 13, 1, confirms ScHROEDER’s copy, and seems to have
JAN-PA......ie Nabu-...... 7 Limu list.

® KAV. 13, 2; Jouns, Assyrian Deeds, 881, 1 ?; Cray,

JAOS. XLI (1921), 413.

* KAV. 13, 3; Jonxys, ibid. 3. 10 Limu list.

1 KAV. 13, 4; Cray, Miscel. 40, 13; Kivg, Chronicles,

11 66-8.

13 A.IV 1, 10-year interregnum?, when an Assyrian king

ruled Babylonia, King, Chronicies, 11 69, 18.

13 Limu list. KAV. 23 VIII o, /en years |

¥ A IV 2; KAV. 13, 5; highest known date, 13th year,

Cray, Morgan Collection, 1 3.

18 Limu list; KAV. 23 VIII 10-21 VIII 16.

s Prolemaic Canon, 1; A. IV 3; Babylonian Chronicl,
Ir-12. 7 As king of Babylonia.
1 So Bab. Chron. 1 12-13, and Ptolemaic Canon, 2. But
A. IV 4, Nabd-nadin-zért.

19 Bab. Chron. 1 16-17; here called Sum-ukin (2 months) ;
A1V 5.

® A. IV 5. No records of the period were available for
this period of anarchy, and the compiler of King-list A
gives only 22 4a/ or families who were temporarily in power.
Some are called XKaldu, and some are said to be from the
Sea Land, Jouns, Assyrzan Deeds, 888.

2 A. IV 7; Bab. Chron. 1 19~-23; Ptolemaic Canon, 3,
Chinzér. Called Nabg-mukin-zéri, Cray, Morgan Collec-
tion, 1 22 (fourth year). .

2 A IV 8; Bab. Chron. 1 24-6.

2 Bab. Chron. I 27-30; A. IV g.

# Merodachbaladan ; A. IV 10; Bad. Chron. I 32-11 4.
A. IV 11; Bab. Chron. 11 g~10.
2 Limu list; Ass. 4128 IV 1-10.
® A.IV 13; Bab. Chron. 11 17.
® Bab. Chron. II zo0. Ass. 4128 IV 1-5, ‘three dynasties
of Bit-... ... *. For the 2 years+9 months from Sargon
to Belibni, the Ptolemaic Canon has 2 * kingless’ years.

% A IV 15; Bab. Chron. 11 23-9.

R
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ASSYRIA (continued).

12.  A3ur-ahi-iddin.® 680-669.
43. ASur-bani-apli® 668-626.

4? ASur-etil-ilani® 625-622?
1?2 Sin-Sum-f$ir® 6222

10? Sin-3arra-ukin® 6217-612.
ASur-uballit.”® 6r1-?
(End of Assyrian Empire.)

BABYLONIA (continued).

6. A3ur-nidin-$umi! 699-694.

1. NergaLusézib.’ 693-692.

4. Musézib-Marduk. 691-688.2

7. Sin-ah&-eriba.* 687-681.

12.  ASur-ahi-iddin. 680-669.

20" Sama¥sum-ukin.® 668-649.

23. Kandalinu® 648-626.

21. Nabu-apla-usur.” 626-604.

(Fall of Nineveh.)

43. Nabu-kudur-usur. 604-562.
2. Amel-Marduk. g61-560.
4. Nergal-farra-usur. 559-556.
3 ? months. Labasi-Marduk.
17. Nabu-na'id. 555-538."

' A.IV 16. Son of Senecherib, Baé. Chron. 11 30; Ass.
4128 1V 6, called a¥furaia, Assyrian.

* A. IV 17. 1 year and 6 months, Bas. Chron. 1II 3.
Ass. 4128 IV 7. An Elamite,

% A 1V 18; Ass. 4128 IV 8 ; Bab. Chron. 111 12-27.

* A.IV 19; Ass. 4128 IV 10. Ptolemaic Canon describes
the reign of Senecherib as eight  kingless ’ years. Also S.
Swuith, BH. 13, Rev. 8, eight years.

8 A IV 20; Ass. 4128 IV 12; Bab. Chron. 111 39-IV
32; S. Swuth, BH. 13, Rev. 7; 23, 2. Ptolemaic Canon,
13 years. For astronomical reckoning of his first year, 680/
679 (Gregorian), v. ZA. 37, 311.

¢ A 1V 21; Ass. 4128 IV 14; Bab. Chron. 1V 33-8.

7 Ptolemaic Canon, 20 years; also S. Smrta BH. 24, 3.
Highest-dated tablet, year 20, Crav, Morgan Collection,
I38.

® A.IV22; Ass. 4128 IV 15. Ptolemaic Canon, 22 years.
Highest-known date,"19, on Dilbat tablet (Oxford), but tablet
from same group has date, ASurbanipal, year 23. Hence
ASurbanipal and Kandalanu are the same persons, and the
tablet of year 23 is the year 626/5. Clearly ASurbanipal
lived as late as 626.

* Highest-known date, year 4, at Nippur, CLay, BE. VIII 5.
At Dilbat, Laneoox, OECT. I 37; at Bit-Dakuri, Cray,
Miscel. 43.

0 S. SyitH, BH. 24, Rev. 4 ; succeeds Kandalanu. Ptolemaic
Canon, 21 years. A Chaldean, RA. 11, 142.

I Accessional year, BE. VIII 141; cf. Crav, IMorgan
Collection, 1 42, 19, and IV 50, 1~2, son of ASurbanipal?
" Gapp, Fall of Nineveh,\. 44. Latest-dated Babylonian
tablets, 7th year, roth month, ZA. g, 398, circa 613, and
JRAS. 1921, 38%, 5th month, both dated at Erech. Hence
Nabupalassar lost control of southern Babylonia until 615.
But an Erech tablet dated in sth year of Nabupalassar,
RT. 36, 15, i.e. 6211

* Gadd, ibid. 49-75.

M Ass. 4128 IV 19-20 reckons 98 Accadian kings from
Sumu-la-ilu to Kandalanu. In the above list there are 100
kings in this period, omitting the Assyrian kings who ruled in
Babylonia, i.e. Pulu, Ululai, Sargon, Senecherib, Asarhaddon,
and Kandalanu. But the suggestion for introducing Mar-
bi#i .. . ..., contemporary of Adadnirari in the 8th dynasty
raises the number to 1o1. In any case it is impossible to
account for as many as 22 kings in the 8th dynasty. This
would raise the number of names to 103, from Sumu-la-tlu
to Kandalanu. From Eri¥um,son of llufuma, to Afurbanipal,
Ass. 4128 gives 82 Assyrian kings, which exacty corre-
sponds to thelist above. Itis probable that KadaSmanhurbe
of the Cassite dynasty was not mentioned; his existence
rests upon doubtful authority.

i



CHAPTER XV
ASTRONOMICAL AND CALENDARIAL TABLES

INTRODUCTION AND ELEMENTS

THESE tables treat the heliacal risings and settings of the Moon and the five planets known to the
ancients, the former from — 3500 to +1300and the latter from — 2100 to the year o, computed
in each case for the horizon of Babylon (A = 44-40°, ¢ = 32:50°). But the figures hold approxi-
mately for any terrestrial latitude between 31-5° and 33-5° (e.g. Jerusalem, Borsippa, Sippara,
Dilbat, Kish, Nippur, Isin, and less exactly for Erech, Ellasar, and Alexandria), because in the
lower latitudes the figures are not greatly changed by a difference of one degree in latitude.
Particular attention is given to the most important phenomenon, the appearance of the crescent
(i.e. the heliacal rising of the Moon in the evening), namely, the first moment after new
moon, when the fine, small lunar crescent becomes visible in the evening to a sharp-sighted man.
This moment was the beginning of a new month to most ancient oriental peoples, especially the
Babylonians. To determine the evening when this phenomenon takes place very accurate
tables of new moon are required, because the visibility of the crescent depends on the age of
the Moon, i.e. on the time expressed in tenths of 4n hour which has elapsed from the moment
of true new moon to 6t the following evening. But there are no tables in existence which give
the time of new moon with the necessary accuracy (error = +1 hour).! I have, therefore,
constructed new-moon tables on the model of ScuraAM's Tafeln zur Berechnung der nikeren
Umstinde der Sonnenfinsternisse (1885), where, however, the Period Table contains those new
moons only, which are connected with a solar eclipse, about two in the mean for each year.
I have adopted as the basis of my tables OproLzER'S monumental Syzygien-Tafeln fiir den Mond
(1881), introducing modern elements of the Moon and Sun. With my tablesitis the work of a
few minutes to receive the time of true new moon with an error of + 3™ between — 2000 and
+2000. Before — 2000 the error can reach sm. Furthermore, the computation is far simpler
than with NEUGEBAUER's tables, because in Tables A and B the intervals of Argument II are so
small that they are practically tables of single, not of double, entry. I have, of course, avoided
the use of the cumbrous Julian day, which compels any one who works with OppoLZER’S tables
to perform the entire computation with a ten-figure quantity, T. I give the day of the month
in a small Table C, p. [VIII] No knowledge of astronomy is required for the use of any of my
tables; any one can work with them who is able to interpolate between given table values.
I use the following elements:
For the Moon, epoch 1800 Jan. o, Greenwich noon :

L =1335° 43" 2437”7 + 1732 564 304507 s + 12:200”7s* 4+ 0.0066” &
Q= 33 16 2257 — 6 962 92090 s + 7489 s + o-0075 s
m =225 23 5037 + 14 648 59370 5 — 37033 & — 00440
D= 55 48 3474 + 160z g61 62995 5 + 9572 s* + 00066 §

U GRATTAN GuinNEss, Creation Centred in Christ, ii (1896), graphische und chronologische Tafeln (1908), have in
gives new moons back to —1621 with an error of +4 antiquity an error of + 1 hour, and those of NEUGEBAUER,
hours. The new moons computed with Scuran's Hilfs- 7Tafeln zur asiromomischen Chronologie, ii (1914), also an
tafeln fiir Chronologie (1883), reprinted in his Kalendario-  error of +1 hour.

ASTRONOMICAL AND CALENDARIAL TABLES 95

For the Sun, Mercury, Venus, Mars, epoch 1goo Jan. o, Greenwich noon :
L' =1279° 41" 48-48” 4+ 129 602z 769-81” s 2-628”" s
=281 13 1432 + 6 18362 s 1-680 s + o-010” ¢
L=178 10 457 + 538 106 6608 = 730 ' Mercury
=342 46 19 + 210 669 1655 s 355 & Venus
=293 44 144 + 68 910 1039 ‘s 1-92 s* Mars

+ 4+ ++

where s denotes the Julian centuries elapsed since the epoch and the longitudes are reckoned
from the real equinox. All other elements of Mercury, Venus, and Mars are taken from
NEewcoms's tables, and the elements of Jupiter and Saturn are taken wholly from GaiLLOT's tables.

The most important term for my purpose, the s2? term in L—-L' = D, affecting T (the time
of conjunction), and amounting to 9°6” approximately, I have derived (as well as ) from ancient
eclipses. '

The s? term in the Moon’s L, 12-20”, which implies a term of 11-09” 5 in the Moon’s motion
compared with the fixed stars, I have derived from the only useful observation in all antiquity,
the observation made by Timocharis at Alexandria — 282 Nov. 9, when Spica in the morning
touched the north cusp of the Moon after the Moon had risen over the horizon. Since 1919 I
have made similar observations with Spica, Regulus, and Aldebaran (which are near the ecliptic
and are all of magnitude + 1-2 approximately) at Heidelberg and Berlin and have found that
Spica could not on that morning have been visible earlier than 22@ after moonrise, having
regard to extinction of light by proximity to the horizon and invisibility through the diffusion of
moonlight. That is the lower limit. The upper limit is 38™ after moonrise, because a later
moment could not be described by the phrase after the Moon had risen over the horizon’. For
the mean, jom after moonrise or 22 56™ a.m. Alexandria time, I have computed the apparent
longitude of the Moon with the s term above and have found for the s* term a value of 12-20”,
the most important result for the sidereal motion of the Moon within 2,300 years, because the
error of time is only 4+8m. All other occultations in the 4 /magest were useless for my purpose
because the time is given in seasonal hours measured with water-clocks, which could be in error
by more than one hour.

The visibility of the crescent is given by my small Table K, in which A denotes the difference

in azimuth of the Sun and Moon at the moment when the centre of the
Tapz K Sun sets, and /% the altitude of the Moon over the horizon at the same

Al 2 1alz moment, both terms being computed without regard to refraction and
P e I parallax. The crescent should be visible if % is equal to, or greater than,
o | 10710 04 the figure shown in the column headed % in Table K. This problem is
1 | 107 | 11|91 | treated at large with historical examples in my Planeten-Tafeln fiir Feder-
2 | 106 | 12| 88| smann, Linser-Verlag, Berlin-Pankow, 1927. I have derived Table K
3 | 1513|841 from more than 400 Babylonian observations from — 500 to the year o
; i:; ;; ::: confirmed by observations from —2095 to —1900. I have also made
6 | 1011673 | more than 100 observations of the crescent myself during 34 years. How
7 | 100 | 17 | 70 | well Table K agrees with modern observations can be seen by comparing
8 | 98|18 )67 | it with the computations given by FoTHERINGHAM in The Observatory,
9 | 96119|63| 1921, pp. 308-11.

For the planets I have twice differentiated the difference in the
equations of the centre (Planet minus Sun) and have thus obtained the transition from mean to
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true conjunction or opposition. Because from — 2100 to 0 the mean anomaly, ¢°, of the Sun
differs by a constant from that of the planet, ¢, at the moment of mean conjunction or opposi-
tion, it was possible to tabulate one mean anomaly only, called L. The eccentricity of the Sun
and planets is taken for — 700, secular variations being neglected except in the case of the
inferior conjunction of Venus. For the arcus visionis which I have used for the planets reference
should be made to my Planeten-Tafeln, where they are deduced from ancient and modern
observations. :

I cannot accept NEUGEBAUER'S statement ! that the heliacal phenomena of the planetsand fixed
stars are uncertain by several days. I have found an uncertainty of one day only, corresponding
to a change of 0-8° in v, as well for Mercury, Venus, Jupiter, and Saturn, as for Procyon, Alde-
baran, and Betelgeuse. Mars alone can differ by about six days, because at times his y changes
very slowly. ~If the observed v is greater than mine, the sky was not clear, or the observer had
not sharp eyes or was not skilful. For Venus at Babylon the stellar magnitude is taken as 7 =
— 3-3 for heliacal phenomena and the corresponding ¥ as 5-3°. But for northern latitudes the 7
for e last can reach —4-2, as on 1927 August 21, when HERR STILLHART at St. Gall saw e last
with y = 3:8° In these latitudes, therefore, y can be much less than 5-3°.  Allowing for cloudi-
ness, it is to be expected that the sky should be clearer on winter and spring nights than on sum-
mer nights with their heat mist. Only in the most favourable circumstances can y have a smaller
value than I have adopted. The Egyptian observations are not relevant, because the Egyptian
sky is far worse than the Babylonian.?

Precepts FOR USE.

The Julian calendar is used throughout these tables, except for modern times (1904 onwards),
where the Gregorian is used. Years are enumerated in the astronomical method in which the
year 1 B.C. is styled o, and other years B. c. are expressed by a minus sign followed by the number
of the year diminished by one. Hence 2067 B.c. (first year of Hammurabi) is styled — 2066.
The time is always Babylon mean time (Bb), except for modern times, where Greenwich mean
time (Gr) is used. Times from midnight to noon are indicated by a (ante meridiem) and from
noon to midnight by p (post meridiem). Each set of tables includes a Cycle Table, in which the
left-hand column contains the astronomical year with its fraction, To convert the day of the
month into a fraction of the year use the first table on p. [I], where the fraction of the year is given
in the second column for positive years and in the third column for negative years. Thus we
have — 2168 April 223= —2168-70; —522 (Cambyses 7) Oct. 23 = —522'19; but 1928 Oct.
13 = 1928-78.

(@) Computation of New Moon. Pages [1] and [11] contain the Cycle and Period Tables for
newmoon. Forthis purpose the quantities I, II,and T arerequired. I and II'are expressed in
units of 0-0or1 of a circle. Hence when the sum of I or II exceeds 1,000, subtract 1,000. T is
the number of days with three decimals of a day. Thus to find the time of new moon in —2168
April. The fraction table gives for the middle of April —2168-71. Take in the Cycle Table the
last preceding cycle, —2183:66. Take the period nearest to the difference, here 14-96. Write
out the values of I, I1, T corresponding to the cycle, and write below them the values of I, II, T

v Tafeln sur asironomischen Chronologie, iii (1922), xxxvii.  ° At 61 p on this day began the first of Nisan of the first
* See my article in Sirius (1926), Heft 10, and my Planefen-  year of the First Dynasty of Babylon.
Tafeln, passim.

----------Ti'—-:Eﬁ—-jﬂﬂ“'i'*l
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corresponding to the period 14-96. Add each of the two columns I and II, diminishing the sum,
. if necessary, by 1,000. Enter Table A, p.[V), and inter-
Exampler. 1 1L T. polate with the vertical Argument I = 912 and the hori-
Cycle —2183:66 645 487 492838 | zontal Argument II = 444 the value 623 for T and write it
Period 1496 fﬂ 957 1080159 under the other two valuesof T. Enter Table B, p. [vir,
Year —216870 912 444 and interpolate with the vertical Argument II = 444 and

Table A, Ar Arg. I=; = 623 the hor.izo.ntal argument, year — 2000, the value 261 for T
Table B, Arg. II and Year 261 | and write.it under the others. The unitof T in Tables A
57388 | 2nd Bis the third decimaf place. Then st the column T,

Table C gives April 21, Table D gves | COrAning 1573881~ Table C, p. [VIN], which converts
ghgm p Bb, integral values of T into days of the month, gives for 1573
The next evening, April 22, at sunset was | the date April 21. Table D, p.[VIII], gives for the fraction
the beginning of the first Nisan of the of T (0-881) the time gh gm p Bb. Table D is arranged
First Dynasty. like a logarithm table. In the first or second column the
. first two decimals of T stand as argument, while the third
decimal stands over the other columns. If the first two decimals are in the first column, the
time is in the morning, a, if in the second, the time is in the afternoon, p. The table values
are hours and minutes. - For modern times apply to T the
Example 2. New Moon 1928 October. small correction d T, which stands in the last column of

L IL T. the Period Table (here = —1). Hence period T = 34-106.

Cyc.le 1904-69 10 687 253413 Mean New Moon. 1f the mean new moon only is re-
Peridd 2409 370 93 34106 | quired, take from the Cycle and Period Tables T only, and
192878 380 780 add o-610. Arguments I and II and Tables A and B

———— = _—

Table A 120 | are not required. Thus in Example I we have
Table B 24 T.
287663 . 492838
= 1080-159
October 134 3b 55m p Gr. o610

Nautical Almanac gives 3k 56m p,

The agreement is very good. 1573-607 = April 214 2% 34™ p Bb.

(6) Computation of Crescent. General Considerations.
These tables are not to be used for this computation except for places whose latitude differs little
from that of Babylon (32:5°). The tables are applicable from — 3507 to + 1289 and from 1904
onwards. A comparison of Babylon with a place in latitude 51° is interesting and instructive.
Column a shows that if at a new moon in March the Moon is in perigee and

a b her latitude (8) = + 5°, the minimum or necessary age at which the crescent

h | h can be visible is 16-5. For latitude 51° the necessary age is 200", the

Babylon | 165 | 420 | difference being only 3-5 hours. An instance of this will occur in 1937
51° 200 | 630 | March 13. Column 4, on the other hand, shows that if at a new moon in
September the Moon is in apogee and B = — 5° the necessary age at

Babylon is about 42-0b, while for latitude 51° it is 63-0b, a difference of 21 hours. In spring the

" mean anomaly of the Moon is of the same importance as her latitude, but in autumn her latitude

is far more important.! I can say of the Babylonians, who were persistent observers of the crescent
during 3,000 years, that not only their observations but their computations for ephemerides are

V' See my detailed article in Biblica, Rome, 1928 January.
3152 (o]
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admirable. 1 have found only one large error in these, viz. the crescent of — 273 Nov. 4, on which
evening Arahsamna 1 was made to begin. This is in contradiction to my own observations and
computations of the crescent, according to which it was not visible that evening. These give as the
necessary age of the Moon 22:4%, and as the time elapsed since new moon 16" only. KUGLER as-
sumes that the time of appearance of the crescent was found by comparison with a year 18 years
earlier. But this is impossible, because if we go back by the lunar cycle of 18 years, the Moon is
about 8 hours older each evening. The only period which yieldsa good comparison is that of 19
years, after which the age, mean anomaly, and lunar latitude recur approximately with their former
values. Both the Babylonians and theancient Jews in determining the beginning of themonth were
interested only in observations made’in the evening which closed the 29th day of the month.
If the crescent was not seen, the day beginning at sunset was regarded as the 3oth of the old month;
if it was seen, that day was the 1st of the new month. The observation at the close of the joth day
had astronomical interest only, and had no bearing on the calendar. Since the synodic month

contains 29-53 days (a little more than 29} days), the calendar months were generally of 29 and -

30 days alternately, and at an average interval of sixteen months there should have been two 30-
day months in succession. But since the length of the month depended on the crescent, not on the
mean new moon, the variation in length was not so regular. Two successive months of 29 days
were possible, especially in the season from Sabat to Ayar. Three successive months of 29 days
were impossible, but two or even three successive months of 30 days could occur. The rule
governing the last is: If in three successive months in the season from Ayar to Kislev, the Moon
when new is near her apogee, and her latitude () is less at each new moon than at the preceding
new moon, three successive months of 30 days are possible. This occurs about once in 10 years,
was familiar to the Babylonians by observation, and is found in their ephemerides for —163,
—75,and —10. The computation of the crescent is very complicated and is the most difficult
exercise in ancient astronomy, because for a given place the necessary age of the Moon for the
visibility of the crescent depends upon three variables, the longitude of the Sun, the mean anomaly
of the Moon, and her latitude (8). KErpLER regarded the computation of the crescent as im-
possible. I have given in Tables G and H the transition from new moon to crescent. It will be
noted that interpolation in Table H is more complicated than in Table G. But a larger and more
convenient Table H would have involved a great expenditure of space.

The most valuable observations for my purpose are the most ancient, belonging to a time
when the Babylonians were unable to compute the appearance of the crescent, i.e. the time from
Rim-Sin to Ammizaduga and from Nebuchadnezzar to Xerxes. Within these two ranges I have
collected about 80 months, which are known from contracts to have contained 30 days, including
some which I have taken from KuGLEr and Uncnap. [ find that these agree with the months
which have 30 days according to my tables in about 80 per cent. of the cases. The remaining 20
per cent. must be explained by bad weather on the evening of the 29th day of the month or per-
haps by a want of accuracy in my Tables G and H, which can easily be corrected in the future.
The most important result historically is that these 3o-day montlis confirm FOTHERINGHAM'S
chronology for the First Dynasty, observation and computation agreeing in 80 per cent. of the in-
stances, while for KuGLER’s original solution, in which the first year of Ammizaduga is — 1976,
agreement occurs in 40 per cent. only. From this it follows either that the last-named chrono-
logy is false or that the Babylonians of that age did not regulate the beginning of the month by
the appearance of the crescent. From the reign of Xerxes to the year —7 I have computed
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about 400 crescents and find that the recorded dates agree throughout with my tables in 8o per
cent. of the instances.

Ezxample 3. 1 select the oldest 3o-day month known to me, Rim-Sin 2, Ab (Contract
LX.20). Theyearis —2096/5. Enter Tables Mand N, pp. [XV], [XV1], and find there — 2096
Ab1 = August 4 Julian, — 2096 Ulul 1 = September 2 Julian, the day beginning with midnight.
(Precepts for the use of Tables M and N are given later) We have to compute the crescents
at the beginning and end of Ab.

I. IL T. i 6.
Cycle —z10774 982 404 463073  357-67° 25°
Period 11-32 40 319 1212275 11494 218-9
Year —z006-42 22 723 0385 039 2214
_ = = o012z 11300 11100
1675-745 —2:04 3324 4
O 11096

New Moon Aug. 14 5k 53m p = 5.9h p Bb.
To Aug. 24 6b p there elapsed 24-1b.

Interpolation in Table H.
Correction with

Table G gives with Arg. © = 111, and Arg. » = 3324 26-28 Arg. I =22 O =60 120
Table H gives with Arg. O, «, I the correction : —30 Arg. u = 332° —2.§ =31
Visible Aug. 2, evening. Necessary hours 23-2 For O = r11° T Z3ob
. —_—
I 1L T. L. 9.
Cycle —z107-74 982 404 463073 357°67° 2:5°
Period 11-40 ITI 400 1241-816 14403 2205
Year —2096-34 T93 8os 0226 023 2230
_ - = 0-017  141-9§5 1400 O
1705°132 —1-98 30u
= O©uge =~
New moon Aug. 314 3b 1om a = 3.28 a Bb.
To Sept. 14 6b p there elapsed 38-85. The Moon was certainly visible on Sept. 1. Ab 1 = Aug. 3
The Babylonian days counted from midnight (contract-day) must have been as follows : {Ulul L= Segl;t. 2}. Therefore

Ab had 30 days.

For the first crescent take from Cycle and Period Tables the quantities I, II, T,L,6. Form
by summation I, II, 6. (See Ezample 1.) With Arg. I = 22 and IT = 723 enter Table A and
take out the quantities T = 385, L = 39. Sum Land with Arg. IT = 723 and the year — 2100
enter Table Band take out the quantities T = 12, L = —2.04°% Write the latter under the sum
of L and add algebraically. The result is the true longitude © of the Sun at the moment
of new moon. It is also the true longitude of the Moon at that moment. Write @ = 111:0°
under § = 221-4° and add. The result is the Moon's argument of latitude, . Now sum the
column T as in Example 1, obtaining 1675-745. With this value enter Tables Cand D, p. [vmr],
and obtain, new moon Aug. 19 sh 53m p = 59h p Bb. If the place of observation were
Jerusalem, the Babylon time of new moon would have to be corrected by —37™ as in Table E,
p. [V} To 6b p of the next day, Aug. 2, at Babylon there elapsed 24-1h.  Enter Table G,
p.[IX], with Arg. © = 111-0°, %= 332:4°, and find by interpolation the necessary hours, 26-2h, With
the three Arguments @, #, I, enter Table H, p. [IX], which has four sections, headed with the
Argument @. Enter the two sections between which lies the given value of @, here 111° in
this case those headed ® = 60° and ® = 120° Find in these two sections with vertical
Argument I = 22 and horizontal Argument # = 332° the two values — 2:5h (for © = 60°) and
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—31h (for ® = 120°. Then by interpolation for ® = 111° take out the value — 3-oh. This
correction, found from Table H, when added to the value given in Table G (26-2) gives the
necessary number of hours which must have elapsed from new moon to 6P p for the crescent
to become visible. If the number of hours which have actually elapsed is equal to, or greater
than, the necessary number of hours, the crescent should have been visible that evening. Inthis
example we have : hours elapsed 24-1%, necessary hours 23-2h.  Therefore the crescent should
have been visible on the evening of Aug. 2. Hence the first day of Ab began at that moment
(at sunset), or, as we express it, Aug. 3 = Ab 1, reckoning both days by modern civil usage
from midnight. For the second crescent the computation proceeds in the same way and gives:
crescent visible on Sept. 1 evening, hence Sept. 2 = Ulul 1. The month Ab had, therefore, 30
days, in agreement with the evidence of the contract.

As the longitude O of the Sun and the longitude A of the Moon are equal at the moment of
new moon, we have for both 110-96°. The latitude 8 of the Moon at the moment of new moon
is found from Table F, p. [V1II], which gives with Argument z = 332-4° the value 8 = — 2.31°
If, as in this case, Argument # is on the right hand, 8 is negative. The error of A and Bis + o-o1°
only. We can compare these values with the Babylonian computations, which often give A and 8
of the Moon for the moment of new moon.!

In the two following examples, one crescent has been selected with a small age (March) and
one with a great age (September). It is generally sufficient to take T in each table to two
decimal places and L to one decimal place only, as in these two examples :

Example 4. Crescent —74 March 3, Bb.

L IL T. L. 6.
—75-00 972 89 733:37 278-8° 80-9°
o016 143 162 59-07 582 3t
—74-84 115 251 Tab.A 16 5 84-0
- = = Tab.B 38 +20 3395 @
19298 3950 &4
New moon March 24 11-5 p Bb. Necessary hours :
To March 34 6R p there elapsed 18-5h, Table G 19°6%
Visible on March 3 evening. » H —14
March 4 = Adar 1. Necessary i
Example 5. Cambyses 7, —522 Sept. 29, Bb.
L II. T. L. -6
—545°22 892 876 1381-43 194-1° 34577°
22:96 366 961 1081-70 346-3 841
52226 258 837 Tab. A 2 ° 69-8
- = = Tab.B 4 —1q 1787 ©
246319 1787 © 249
New moon Sept. 28 4-62 a Bb. Necessary hours :
_To Sept. 294 62 p there elapsed 37-4h. Table G 36-9

Not visible on Sept. 29 evening. , H +o9
October 1 = Tesrit 1. Necessary 37-8

In this example, by taking a third decimal place in T, we should have obtained for the sum
of T 2463-180, giving 4-3% a Bb as the time of new moon, from which 37-71 elapsed to Sept.

! See, for example, KuGLEr, Slernkunde, Buch ii, Teil 2 (1924), p. 602.
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294 60 p.  The contracted computation is, therefore, confirmed, but the difference between the
actual and necessary intervals is reduced from o-4h to o-1h. Where the difference between the
two intervals amounts to 0-4h or less, it is desirable to repeat the computation with the - full
number of places given in the tables.

These two examples illustrate the great difference between spring and autumn crescents.

Note. The enumeration of years in the Cycleand Period Tables is mathematically accurate
except in one respect. There is a leap of one year in the enumeration between — 1-00, the close
of the year ~1,and 4000, the beginning of the year 0. In consequence for the 23 new moons,
which fall in the years 0 and + 1 before + 1-92, which appears in the Cycle Table, it is necessary
to substitute — 16-11 for — 1711 as the year in the Cycle Table, in order to obtain the Period
Year and corresponding values correctly.

(¢) Use of Tables M and N (Babylonian Calendar). These tables are constructed on the
same principle as those published in the Arcus Visionis in the Babylonian Observations, University
Observatory, Oxford, 1924, in Ammizaduga (1925), and in Plancten-Tafeln fiir Federmann
(1927), and are accommodated to the system of Babylonian chronology adopted in this work,
which was also adopted in Planeten-7Tafeln, but not in the two earlier publications. The tables
attempt to give as accurately as their size permits the beginning of each Babylonian month,
having regard to inequalities in the date of that beginning so far as it depends on the season of
the year. The first day of the month computed with these tables is in about 75 per cent. of
cases identical with the first day astronomically computed. The identity of the calendar month
is not so easily represented. From — 382 onwards a 19-years cycle was in use and from this
date the identity of the months is given with strict accuracy. Before that date intercalation
was less systematic, but an attempt has been made to assign to each month its most probable
position consistent with the use of tabular form. If in any particular year Nisan is known to
have begun earlier or later than the date given in these tables the whole calendar should be
shifted by one or two calendar months so as to bring it into its correct position, regard being
had to the intercalation of a second Ulul where that is known to have taken place.

Conversion of Babylonian into Fulian Dates. For this purpose it is necessary to know the
Julian year to which the Babylonian year corresponds. A Babylonian year belongs partly to

-each of two successive Julian years. The first of these should be used. Take the Cycle Year

standing next before the given year, and make a mental note of the table value standing opposite
toit. The difference between the Cycle Year and the given year is the ‘ period’. With the period
as vertical argument and the name of the Babylonian month as horizontal argument take out
the value given in Table M. Sum the values given in the two tables, and add the day of the
Babylonian month. Enter Table N with the value thus obtained. The name of the Julian
month stands over the next preceding number and the difference between that number and the
given value gives the number of the day in the Julian calendar. Thus for Nisan 1 in the first
year of Sumuabum = —2168/7, we have Cycle Year — 2203 with Day Number g, Period 35
with Day Number under Nis. o, 105+ Day of Month 1. Sum of Day Numbers 115, for which
we get from Table N April 24. For the Julian date of Hammurabi 6, Sabat 28 — 2061/0, we
have Cycle Year — 2067, Period 6, with Day Numbers 5+ 26+ 28 = 59 = —2060 Feb. 28. It
will be observed, however, that the tables give for Nisan 1 in the year — 2061, April 11 = March
25 Gregorian, falling 30 days earlier than the date given by conjecture on p. 66. If we wish to
adopt the beginning of the year as given on that page, we shall have to take Adar 28 instead of
Sabat 28 from the table. We then have 5+ 55+ 28 = 88 = — 2060 March 28.
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Before — 382 Table M is constructed on the hypothesis that the intercalary month isalways
a second Adar. From that date onwards it was fixed by rule which years should have second Adar
and which second Ulul. An asterisk is accordingly placed against each of the last five Cycle
Years and an asterisk is also inserted in the column headed Adar b o in those years in which
there was asecond Ulul. Wherever an asterisk is found against the Cycle Year and also in this
column, the name of the Babylonian months from Ulul b to Adar must be taken from the foot,
not from the head of the column. Thus for — 274 Ulul b 25 we have Cycle Year —295*, Day
Number 4, Period 21*, Ulul b o (at foot), Day Number 988, Day of Month 25, sum 1017 = Oct. 13.

In the Period column the number 17 is printed in heavy type, because, if the intercalations
are rightly restored, the Day Numbers to which this period serves as argument will when

combined with the Day Numbers standing against the Cycle Year give the mean position of the
" Babylonian months in the Julian calendar, so long as the Day Number in the Cycle Table holds
good. Thus, if it is desired to know the mean position of Nisan 1 from —995 to —928, we
add the Day Numbers 3+824+1 and the sum 828 = April 7 is the mean date of Nisan 1
within that range of years.

Conversion of Fulian into Babylonian Dates. The Cycle Year and Period are found as
before. Find from Table N the Day Number corresponding to the Julian date. Deduct
the Day Number corresponding to the Cycle Year. Seek the remainder in the period line.
The vertical argument corresponding to the next smaller number gives the name of the month.
Deduct this number, and the remainder is the day of the month. Thus for — 1477 June 1, we
have Cycle — 1503, Period 26, Day Number 1248. Deduct the Cycle Number 9, and the

remainder 1239 is Ayar 29 or Sivan 0. The Day Number should always be selected so that-

when diminished by the Cycle Number it will be found against the period. If the date falls
between December 31 Julian and the following Nisan 1, the Period Number will not be that
corresponding to the actual Julian year, but to the preceding year in which the Babylonian
year begins. Sometimes the Day Number of Table N is too small. In thesecasesadd 1461 days.

Conversion of Fulian into Gregorian Dates and vice versa. Inaccordance with astronomical
usage the Julian calendar is used throughout these

Pear. d. Pear. 4. Vear. d. | tables except for modern times. But for the benefit
—3700 —29 | —1900 —16 | —z200 —3 of readers who desire to connect each month with a
3500 28 1800 15 | —100 2 | fived season of the year the Gregorian calendar has
3400 27 1700 14 4100 —1 . . .
e 1500 13 200 o generally been used in the work itself. The difference
3100 23 1400 12 00 +1 | between the two calendars remains constant for 100 or

3000 24 1300 11 soo 2 | 200yearsatatime. Theaccompanying table shows the

2900 23 1100 10 600 3 | correction in days to be applied to a Julian date to
'z°° 22 a0 g 790 4 | obtain the corresponding Gregorian date. This table
200 . .

o R 99 5 | indicates that from — 3700 March 1 to — 3500 February
2500 20 700 7 1000 6 . h .
2300 19 6o 6 | 1oo 7 | 293 correction of — 29 days must be appl.leq to a Julian
2200 18 500 5 date to obtain the Gregorian date. Similarly, from
2100 17 300 4 — 2700 March 1 to —2600 February 29, a correction

of — 22 days must be applied. To convert any Julian
date in a year not shown in the table into a Gregorian date it is necessary to take the number of
days standing in the table against the year coming next before the given date. Thus for 324
B.C. (= — 323) June 9 the next preceding year in the table is — 500, and the correction is — 5.

-_--‘-—----qui:
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Therefore —323 June 9 Julian = —3235 June 9 —5 Gregorian = June 4 Gregorian. The

correction changes on March 1 in years which are leap years in the Julian, but not in the

Gregorian, calendar.  In these years February 29 should not be included in the number of days

added or subtracted. Thus — 1700 March 10 Julian, falling on or after March I, requires a

correction of —14 days to reduce to the Gregorian calendar. The Gregorian date will be
February 28+ 10 — 14 = February 24. :

In order to convert from the Gregorian to the Julian calendar apply the given correction

in the opposite direction. Thus — 323 June 9 Gregorian = — 323 June 9+ 5 Julian = June 14.

The Syzygy-Tables for the Planets

pp- [KHX1V]. Thesegive from — 2100 (— 3000 for Venus) to the year o and for modern times
the following general phenomena : conjunction, opposition, stationary points, greatest elongation,
greatest brilliance of Venus, &c. They also give, but only for latitudes + 31:5° to +33-5°, the
heliacal risings and settings and the acronychal risings of the planets. The following nomenclature
is used for heliacal phenomena :
e first = first m first = first
e last = last m last = last
These phenomena are computed approximately with an arcus vésionis y, shown in the following
small table, based on ancient observations and my own observations.
Each planet is treated on a separate page. For all planets there are given a Cycle Table,
a Period Table, and Table A. The Cycle and Period Tables,
which give mean conjunction and mean opposition, are to be

} visibility in evening. } visibility in morning.

Superior Conjunction | m last e first

o o
:;:;‘Cl:ry z‘z 1:;2 used in the same manner as the corresponding tables for new
Inferior Conjunction | elast m firse | moon (pp. [I], [II]). Table A gives the transition from mean
Mercury o 130 to true conjunction or opposition. The Babylonians gave also
Venus 52 57 the zodiacal sign of the ecliptic in which such a phenomenon
lﬁt‘g”"’”" :::‘ mli':‘ occurred. Acco'rdingly the tables provide the means of com-
Jupiter O puting the longitudes, A, of Mars, Jupiter, and Saturn, but it

Saturn =0 o should be noted that according to KucLEr the Babylonians
from about —300 to o placed the beginning of each sign
about 4° earlier than the established usage would sanction, so that Aries extended along the
ecliptic from 356° to 26° Taurus from 26° to 56°, &c. The time used in thes‘e tables is Babylon
mean time (Bb) in antiquity, Greenwich mean time (Gr) from + 1904 onwards.
MERCURY, p. [X] Since the synodic period is 115-88 days, about three or four superior
conjunctions and three or four inferior conjunctions occur in each year. The interval between
superior and inferior conjunction is in the mean 58 days. At Babylon Mercury was visible to
the naked eye between superior and inferior conjunction (i.e. from e first to e last) in the evening
for an interval varying from about 42 days in spring (Adar to Ayar)to 15 days in autumn (Ulul
to Arahsamna). The possibility of the latter is denied by Ptolemy.! Between inferior and
superior conjunction (i.e. from m first to m last) it was visible in the morning for an interval
varying from about 36 days in autumn to 15 days in spring. Here the possibility of the
spring visibility is denied by Ptolemy. In more northerly latitudes, e.g. with ¢ = 51°, it is
difficult to see Mercury in the evening except in spring, and in the morning except in autumn
' Math. Syn., ed. HEIBERG, ii. 602.
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(1927 Nov. 28 it was visible about 70m). The interval of invisibility at inferior conjunction at
Babylon varies between 13 and 41 days. )

Rough Computation. In —567 Ayar 10 e first is recorded. This falls near superior con-
junction. Tables M, N, pp. [XV), [XV1], make Ayaragree roughly with May. Hence we have — 567
May = — 56763 (fraction table, p.[I]). Take the next preceding Cycle, — 57744 The difference,
9-81, is the period. In the Period Table for superior conjunction the year 9-84 appears as a
period for a superior conjunction. Hence the observation is correct. On —424 Kislev 25 m
first isrecorded.  This falls near inferior conjunction. Tables M, N make Kislev agree roughly
with December. For — 424-05 we have Cycle — 43436, period 10-31 for inferior conjunction.
Hence the observation is correct.

Accurate Computation. 1 select the year — 424, fixed by KUGLER as the date of an ephemeris,
by myself as that of an observation-tablet, full of

Example 6. L i L. heliacal events, of which we should have 24, were
Cycle —434:36 | 118 9572 1346° | not 6 months observations lost. Mercury is ob-
Period 1031 | 324 8440 1120 | corved 6 times, and we may test by computation
Year —42405 | 42 Tal." A 52 7 whether e last = Kislev 11, m first = Kislev 25 is
SRS 18_03'4 2549 | correct. Both phenomena are near inferior con-

Table C, Arg. 0{ +6 junction. Take out from Cycle — 43436 and Period
Dec. 2, e last 1798 = Kislev ¢ 10-31 for inferior conjunction the quantities I, T, L,
Dec. 16, m first 1812 = Kislev 23 | and sum I. Inall tables for the planets, if I exceeds

400, subtract 400. With I = 42 find in Table A
under heading ‘ Inferior Conjunction ’ the values 5-2 for T, 7-7° for L and write them under the
others. Then sum T and L (circumference 360°). On p. [XIV] Table N gives for T = 1806
the Julian date Dec. 10 for inferior conjunction, time 1ot a. The longitude ©® of the Sun
at this moment is 254° (which is also the longitude A

Example 7. 1 T. of Mercury). With ® = 254° enter Table C and find
Cycle 192420 | 307 659 there for e last 8¢ to subtract from the T of inferior con-
Period 397 | 186 1448'5 junction (approximately 1806) and 62 to add for m first.
Year 192817 | 93 Tab.A 24 The result is 1798 = Dec. 2 for e last, 1812 = Dec. 16
Inf. conj. Feb. 24, 7% p Gr 1516-8 for m first, according to Table N, p.[XIV]. We can directly

Table D, gr. elongalion{: :6 e convert the figures 1798 and 1812 into Babylonian dates
7 mor. g nnan
Gr. clong, cast, Feb. 9 '-  1gor by means of Table M, pp. [XV], [XVI], diminishing them by

» »  west, March 23 1544 1461, so that we have 337 for e last, 351 for m first.
Inf. conj. ,"5_—‘; Table M gilves the Cycle — 447, Day N umber 4, and the
(—Toev. Period 23. * The figures 337, 351, diminished by the Day
+1zmor. | Number 4, become 333, 347, and give in Period line 23 the
Stationary points {i;;c;% :227 Babylonian dates, Kislev g 'for e last ", Kislev 23 for m first,
G =222 one and two days respectively earlier than the observed

date. m lastand e first are computed in the same manner
with the aid of Table B, using the first section of the-Period Table headed ‘ Superior Conjunction’.
For m last and e first the days shown in Table B with Arg. ® must be applied to the T of
superior conjunction. To show the use of Table D which gives the dates of greatest elongation
and stationary points, both connected with inferior co'njunction, I select the inferior conjunction

Table D, station.

! Kislev 1o in Babylonian phraseology, because the Babylonian day begins in the evening.
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of 1928 Feb. 24, 3" p Gr (Nautical Almanac). While in antiquity the error is only 2 hours,
here in modern times itis 4 hours. The values from Table D are all taken with the Argument
I=93. The agreement with the Nautical A/manac is very good in each case. Finally I note
that in the Cycle Table the well-known cycle of 13 years is used throughout. The luminosity
of Mercury is very variable. It is at its greatest at superior conjunction. See Planeten-T. afeln.
P. 12, from which the stellar magnitudes of all the planets are easily computed.

VENUS, p. [x1]. The synodic period of Venus is 583-921 days. Hence from superior to inferior
conjunction the mean interval is 292 days, so that in each year there are usually one superior
and one inferior conjunction. Tlte 8-year period of Venus is well known. We have 8 Julian
years = 29224, 5 synodic periods = 291969, or 2-4d less. But 8 Babylonian lunisolar years,
including 3 intercalary months, are 2923-54, i.e. 4 days more than 5 synodic periods. From
this it follows that in the Julian calendar the date of inferior conjunction recedes by 2-4 days in
8 years, while in the Babylonian calendar (with normal intercalation) it recedes 4 days in 8
years. For example, if in any year inferior conjunction is on May 31, 8 years later it will
be on May 29 Julian. If in the former year it is on Ayar 21, it will in the latter be on Ayar 17.
There are also the periods of 56, 64, and 120 years. If the last named has expired, the day of
the Babylonian month is exactly the same, but the date has receded one month, as from Ayar 21
to Nisan 2r1.

Alternating cycles of 56 and 64 years have been selected in forming the Cycle Table, to
show the similarity in the circumstances affecting heliacal phenomena as well as in those affecting
the Babylonian month and day. The actual cycles shown in the Cycle Table have been selected
so as to include the dates assigned on four solutions to the first year of Ammizaduga, viz.
— 1976, 1920, 1856, 1800.

The computation of the two phenomena connected with superior conjunction, viz. m last and
e first, is very simple, Venus being invisible in the mean for 60 days at Babylon. For these
computations it is sufficient to use one decimal place in T, and to take the sum of T in whole
numbers, because in these cases the daily mean change in y is 0-25° only. For inferior
conjunction, i.e. for e last and m first, the conditions are quite different. Here the greatest
accuracy is necessary. T must be taken to two decimal places, and the sum of T to one, so
that the error in the time of inferior conjunction shall not exceed 3 hours. The interval of
invisibility here depends only on the geocentric latitude 8 of Venus, which varies between
+8-5°and —8:5°. The season (i.e. the Arg. @) is of importance only for the distance of
e last and m first from inferior conjunction. In the time of Ammizaduga (— 1900) for the five
different inferior conjunctions in each 8 years’ period the intervals of invisibility at Babylon at
the five different inferior conjunctions were : in Ayar about 11 days, in Tammuz 17 days, in Ulul
16 days, in Arahsamna 3 days, in Adar 2 days. But these figures change even in 56 and 64
years through the motion of the node of Venus. So I have found that the observation in the
sixth year of Ammizaduga: VIII 28/3/1X 1, a reading now confirmed by two copies of the text,
is within the 3,000 years from — 3000 to o possible only in January — 1970 and —1914. See
Astronomische Nachrichten (1924), 5306. At Babylon the stellar magnitude # at the heliacal
phenomena is always about — 3-2.

Computation at Superior Conjunction. Here the daily change in v is small, and therefore it is
not easy to deduce from m last and e first values of the arcus wvisionis. 1 choose the observa-

tion of the twelfth year of Ammizaduga (—1909): I 9/VI 25, or, freed from scribal errors:
3162 P

S
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11 29/V 5. The compiler or copyist has in the numbers of the months taken for m last one
unit too little (I instead of 1I), and has added this quantity to the number of the month of e first
(VI instead of V). By a similar error he has taken two tens too little in the number of the day

: for m last, and has added these to e first. After-

Example 8. L 1% L. wards he has found the difference between the
Cycle —r920-59 | 219 1475 459° | false dates of the two phenomena, an interval of
L R 1655 688 1 i visibility of 5 months 16 days instead of the
Year _ig0940 | 295 Tab & o6 ¢ | correct difference, 2 months 6 days. The observa-
Sop. conj., Ang. 5, sb p BbT b B 13136 1153 © tion, thus restored, is excellent and with Ammiza-
A:g..O :_g: duga 5 the best at superior conjunction. Since

mlast Julyy 1284 = Ayar 30 | Ammizaduga 12 begins with Nisan 1 = May 10

i {e first Sept. 10 1349 = Ab 6

Julian, the two Julian dates correspond to Ayar 30

- and Ab 6. And since Table B is computed with
y = 6-0° it is an easy matter to find the Babylonian y of observation, adding or subtracting
for each day o-25° ‘

Computation at Inferior Conjunction. Here the daily change in y is great, sometimes as
much as 2° and the computation requires a corresponding degree of accuracy. If a tablet gives
the interval of invisibility between e last and m first, the correct year can be quickly found.
For example, in Ammizaduga 6, — 1915/14 there is given the well-known interval of 3 days’
invisibility. The season is about the end of December (end of Arahsamna). In the accom-
panying small table there are shown for all five solutions the year Ammizaduga 6, the Period of
the Period Table (for inferior conjunction), ®, and the

No.| Pear. | Piod.| © l In. | interval of invisibility in days. For No. 2 the computation
" l o proceeds as follows: Take out the Cycle —1920-59 and
1 |—19710 5-60 283 2d 0 . . o
R 19150 560 I 267 | 3 the corresponding value of L in degrees, increased by 7°
3 18510 560 | 249 ! 6 here 53°. Add the L of the period 5-60, here 214°. The
4 | 18030 | 5356 ‘ 236 g 7 | sum is O = 267°. The same procedure should be
5 | 11950 | 560 | 232 | 9 | adopted with the other solutions. In Table C with Arg.

© the first column shows approximately the necessary
interval of invisibility in days. Only solutions 1 and 2 are possible, because in the other solu-
tions the necessary interval is greater than the observed interval of 3 days.- Hence only
—1I971 or — 1915 can be Ammizaduga 6. The computation is not quite correct, because the
secular variation of Table C has been neglected. As an example of accurate computation I
select the inferior conjunction of Ammizaduga 16 = — 1905, where the recorded dates are e last
Tammuz 5, m first Tammuz 20.  Tables M, N, pp. [XV], [xVI], give for Tammuz 1 in this year
July 24.  But the new moon occurred July z1, 8-4% p, whence Tammuz 1 = July 23 civil. See
Crescent Tables. The computation gives e last July 26 = Tammuz 5 (not Tammuz 4, because in
the evening Tammuz 5 had already begun) ; m first Aug. 13 = Tammuz 22. e last is in agree-
ment with observation, but m first was observed two days earlier, y being 4-3°, while my tables
give the morning where y = 5:7°% y = 4-3° is an exceptionally successful observation. For an
accurate computation of y see Planeten-Tafeln, xxxiv. It should be noted that in Table A we
must regard the secular variation of T, which is given for units of 1,500 years reckoned from
—1500. Thus for the year o we should have with Arg. I = 34 the variation — 35, and for the
year 41930 about — 11. Both these are expressed in units of o-o1r of T. After finding the time T

- . N S
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of inferior conjunction enter Table C with Arg. ® = 116-3°. The table gives about 16-3 days
as the interval of invisibility. This table also is constructed for the year —1500. Find by inter-
polation with Arg. ® the values of T for e last
and m first and add algebraically to them the
small variation found in correction T under the
Year —1903-40 294 Tab. A 281 2-8 headings o 300.0' N 1500.'0. YVrite 612 Bl
- conm 5 pﬁ R fmder the T of inferior conjunction. The result
o == is: e last (Table N, p. [X1V]) July 274 2t por July

463 . 26 evening; m first Aug. 124 10h p or Aug. 13
morning. Observe thatin Table C the T of m first
is not always positive. If © is between 300° and
350°, it is negative, as also is e last, so that e last
and m first both fall before inferior conjunction.
To illustrate the use of Table D, I select the inferior conjunction of + 1934 Feb. 5, which is
very interesting. With ® = 316°I find from Table C that Venus is invisible at Babylon one day
only, but at places in 38° terrestrial latitude she does not disappear. At latitude 43° she is both
morning and evening star for one day, at 48° for two days, and at 53° for three days, the m first
lying considerably before inferior conjunc-

Example g. L T ik
Cycle —r192039 | 219 S 14751 459°
Period 1519 15 1164-26  67-6

elast m first
Table C  —g-9 +6-3 elast 13046 = July 27
Correct. —or o-0 m first r320.9 = Aug. 12
—10-0 +6-3 —

Example 10. L T. L. tion. The greatest brilliance occurs on the
Cycle 192050 | 199 18018 93-9° evening of 1933, December 31, with stellar
g ee:‘_’d Iﬁ%% % 58:;;: ’;::; magnitude 7 = — 4-4 (Planeten- Tafeln give

== = g TR0 m = —4-44), so that Venus on that day

Tof. conj., Feb. 5, 7ha Gr S should be easily visible in the middle of

Table D, Arg. I, gr. elong. {—72 Brill.  Station. the day to an observer who knows her ap-
+10 767 767 proximate place in the sky.

LeGir iﬁ; Z;:I‘x;id gg‘; :36 ::' MARS, p. [X1I]. Thecycles used in the

G"reat:st brillia;lce, Dec. 31 = ev.%f 7;% ev. Cycle Table are of 4.'7 anv.:l 79 years, s as to

. . March 12 mor. 802 786 mor. | K€€p the value of I in this table as close as

Stationary points { Jan. 13 possible to 0. The construction of Tables

Feb. 24 A and C was rendered extremely difficult by
the great eccentricity of the planet’s orbit
and its proximity to the Earth at opposition. For these reasons and because of the length of the
synodic period (779-94 days = 2% years) it can be understood that the Babylonians took little
notice of the heliacal phenomena of this planet and that the dates given for these phenomena in
their ephemerides can be affected by large errors. As Table C showsin the column headed * Inter-
val’, Mars can be invisible from e last to m first about 210 days at Babylon, while in our northern
latitudes this interval can exceed 300 days. Now the y of Mars changes sometimes by only 0-05°
daily, so that Table C can give only a good approximation for e last and m first at Babylon. Forall
three outer planets the conjunction must be computed with Period Table and Table A if e last
and m first are required, while the opposition must be computed with the same tables if the station-

ary points (Table B) are required. One of the stationary points (a) lies before opposition, the other -

(b) after opposition. Between a and b the planet is retrograde. At conjunction the Sun has the
same longitude as the planet. Hence A = @. At opposition A = @ +180°% To find in which
sign of the zodiac e last or m first occurs apply to A of conjunction the number of degrees shown

[ o
———
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in Table C. For the longitude of the stationary points, Table B gives the correction to be
applied to longitude of opposition, positive for point a and negative for point b.
Artaxerxes 40, — 424, e last observed

Example 11. L T. it on Tammuz 22, m first on Arahsamna
Cycle —459-45 4 5434 904 18. Computation gives Tammuz 25 and
Perod 3523 | 293 ri8ro 842 Arahsamna 22. The latter date is re-
Year —424-22 297 Tab. A 84 49 A N
Conjunction, Sept. 27, 78 7378 1795 O, A ceived as follows: The Day Number is

) DERASED Gl 66 —44 ’ 1782 —1461 = 321. Table M, p. [XV],
Table C, Arg. © {+ 90 +37 gives Cycle - 447 with Day Number 4,
Tammuz 25, ¢ last 1667 136° = Leo and Period 23.

Arahsamna 22, m first 1782 217° = Scorpius 321 minus Day Number of Cycle is 317,

which givesin period-line 23, Arahsamna 22.
Cambyses 7, — 522, e last observed on Ayar 28; computation gives Sivan 4.

In the Period Table for opposition there is a column which gives the stellar magnitude # for the
moment of opposition, here — 1-5. Mars reaches
m= —2-8 at the oppositions of 1924 and 2003

Example 12. Mars opposition 1928 Dec. 214 2k p Gr

L T. L. L
Cydle 192464 | 305 e 126-2° only. The last column gives a very rough value
Period 427 | 108 989 975 of the geocentric latitude B at opposition. 7z in
Year 192891 | o0 483 453 the Period Table for conjunction is the stellar -
356-4 269-0 O magnitude at e last and m first for Babylon.
Table B, Arg. I {—39 S JUPITER, p. [x11]. Cycles of 83 éfld 12
Stationary point a, 1928 Nov. "“%‘:’_; tzx.fm years are used so as to keep the \{alue of lin the
. N b: S Cycle Table close to o. To avoid errors of one

day the great long-period inequality is included
in the Cycle Tables of Jupiter and Saturn.
Since the synodic period is 398-88 days all phenomena occur about 34 days later each year
than in the preceding year of the Julian calendar, or in the absence of an intercalary month 45
days later thanin the preceding year of the Baby-
loniancalendar. Thus,if inany year e last fallson

So also Nautical Almanac.

Example 13. — 386 opposition, stationary points.

L T L ; Do :
: . san 1 1l fall > bo ar17.
Cycle —445:32 | 3 1337°5 152:4° S n1,itwe . 2 l.n.t}}e. nextyear about SESLY
Period  58-97 389 10857 3506 The interval of invisibility at conjunction between
Year —386-35 392 8.5 55 e last and m first is for Babylon 28 to 34 days.
Opposition, Aug. 27, 52 p Bb 24317 1485 © | See Table C. The acronychal rising lies about
Table B, stationary points {—;9 3285 | three days before opposition. In the examp.le‘ of
+59 +50 — 386 the Babylonians give the acronychal rising
—50 R N q i
Station a, June 39 = Sivan 30 3372 aea correctly, but, as might be expected, their stat

ionary points are very inaccurate. The stellar
magnitude at the moment of opposition is 7 =
—2-4. The geocentric longitude A at opposition
is 328-5°, that of stationary point a = 333-5° (Pisces), that of stationary point b= 325-5° (Aquarius).
" Here the Babylonian dates are converted roughly (error one day) by Table M, p. [xv]. Forthe
accurate date compute the crescent.

In the example of —424 the e last was observed on Kislev 7. The longitude A of e last is
about 257°, that of m first 263°, both in Sagittarius.

,» b, Oct. 25 = Tedrit 29 2490 3235 b
Acron. rising = 2429 = Aug. 25, Ab 27.
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'In the example of 1928 the Nautical Almanac gives the same dates. For modern times the
heliacal phenomena also can be computed for Babylon, but the results, except in the case of

Example 14. — 424 conjunction, e last, m first. Modern time, 1928 opposition.

I T. L. L T.

Cyc.le —445'32 3 13375 152:4° Cycle 190479 12 282-5
Period  21-30 318 4732 106-6 Period 2403 10 9'4
Year —424.02 321 o9 o6 Year  1928.82 22 110
Conjunction, Dec. 154 2b p 1811-6 259-6 O, Opposition, Oct. 284 T:hp Gr 30279

Table C {- 0 -3 i =

able v - Stat. points, Aug. 30, Dec. 26.

e last, Dec. 1 = Kislev 8 1797 257°
m first, Dec. 30 = Tebet 7 1826 263°

Venus, will not be accurate, because for these phenomena the Tables are only correct from
— 2000 to the year o. ’

SATURN, p. [x1v]. Cycles of 59 and 58 years are used. Since the synodic period is
378-09 days all phenomena recur about 13 days later in the Julian and about 24 days later in the

Frample 1. — 134 ¢ lasy m first Babylonian calendar Shan in the previous year.

L T. L We have few Babylonian observations of Saturn,

Cycle —178-12 . 10425 224-6° but more than of Mars. Invisibility at con-

5enod 43-?9 % 14589 3583 junction lasts at Babylon from 31 to 45 days.

car 33473 198 ro-9 8-2 See Table C. The stellar magnitude at opposi-
Conjunction, Nov. 164 7b a 2512:3 2311 O,A| tion varies greatly.

::; N ; For — 134 the Babylonians give e last Arah-

 last, Tekrit 29 S 779°¢ last | S2M0A 4, m first Kislev 4. They could see the

m first, Kislev 3 2527 234°m first planet 4 days longer in the evening than the

tables imply. But the adopted value of y =
10:0° agrees well with other observations.

Note. Where the greatest accuracy is required, compute the crescent and determine the
Babylonian day as beginning at sunset. Then, except for e last, m first of Venus, where these
tables are sufficient, make the computation for the heliacal phenomena of the planets with the
help of the Planeten- Tafeln, xxxiv, where several examples are given. These tables can be used
without any know]edge of astronomy.
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ss0] 16| 47| 18| 48| 49| 49| s0| 50| 50| 50| 49] 49) 48] 48} 47 46| 46| 45| 44| 43| 42| 41| 41| 40| 40| 39| 39| 39} 39 39| 39| 39| 40f 40| 41| 42| 43] 44| 44| 45| 46 320 22| 29| 85| 39| 42| 43| 42| 39| 35| 30| 25| 19| 14| 8 5| 4 i : 1: :2 :;
asol s6l s1| 58| 59 50| 60| 60| 61] 61| 61 60| 60] 60| 59| 58} 57} 56} 55} 54 53| 52| 52| 51| 50| 50| 49| 48] 48 48 48| 49| 49| 49] 50| 51| 52| 53| 53| 54| 55| 56 330 23| 30| 38| 40| 43| 44| 43| 40| 38| 2
310l es| 69| 70| 71| 73| 72| 73| 73| 74| 78) 73| 73] 72| 72| 71| 70} 69} 68 61| 66| 85| 64| 83| 62| 61| 60 60| 60| 60 60| 60 60| 61| 61} 62| 63| 64| 65| 66| 67| 68 340 25| 31| 37| 42| 44 45| 44| 41| 37 33 :g :2 ii :2 : : g ; I &
SAO) 081 051 54| 8a| s6| 81| 81| as| ss| e8| s8] 7| 7| s6| 5| 84| 83| 82 81 80} 78| 77} 76| 7S} 74} 73) 13) 77} T2 72| 12| 73| 73| 74| 75| 76| 77| 78 79| 81| 82 g o B 5 T e B B i [ Bt B e e B < B O e B bl
360] o7 98| 99(100{101|102{103|103{104]104|103)103}103]102]101]100] 99} 97 96| 95| 94| 92| 91| 90| 89| 88| 87| 87} 87 81| 87| 87| 88| 88| 89| 90| 01| 93| 94| 05| o7 360§ 28| 35| 40| 45| 48] 48| 48| 44 4
3700 113{115{116|117{118|118|120{220[122 {121 121{120{120]110| 118|117 }116} 1 14}113| 112|110 109{107|106{105{104{103103/103 1021103/103{103{104/105/108{108/100/110/112f 113 370 20| 36| 42| 46| 49| 50{ 49| 46 43 g? g‘: :; ;: :; }g 1: 3 i e B
380] 131/133{134|135|136{137|138{139{138{140|139[130]139]138/137| 136]134{133)131 130{128{127{125|124|123]122|121|120{120 120{120{120{121{122|123{124{125[127|128|130{ 131 380 31| 38| 44| 43| 51| 52| 51| 48| 43| so| 33| 27| 22| 17| 13| 12 :» }i }Z, ‘z,; 5?
300} 150/152{154|155156{157|158]159|159]160{160159)1591158|157 158{154{153{151{150{148|146|145(143|142|141{140{139}139 139|139|139{140{140/141|143{144/146147|149] 150 390§ 33| 40| 46| 50| 53| 54| 53| 50
s0ol171{173]174{176{177[178{179|180]181]181{181}181 180{179{178{177{175|174{172{170|169|167|165|164]162|161{181{160]159 159/159(159{160/1601161{163{164|166/167|169} 171 400 )| 35| 42| 48| 52| 55| 56} 55| 52 :: :g g: §: :; g ;"; :é :; e =)
410§ 193{194{198{198]199]201 200{199|198{196{194|192{191|189{187|185/184{183{182|181{180 180{180{180{181}182/183|184]186{187|189}191} 193 410 38| 44| 50| 55| 58| 58| 57| 54| 50| 45| 39| 33| 28| 23{ 18} 18] 18 ;i :g ﬁ 22
420§ 218|218|219{221 27]227{227|227 2241223{221|219{218|216{214{212|210{208]207]205|204 204203 203{202! 205{207{208|210{212|214] 216 120k 40{ 47| 53] 57| 60| 80| 60| 56!
430 239{241 5|247]248|249{250|251|251|251|251 248|247/246]244|242|24 234|232{231 227|227 226/226|2261227|228 4(235|237] 239 430 42| 49| 85| 59| 62| 63| 62| 59 :: :; :; g: gg §§ :: :g :; :3 pid e e
440 264 a70l272|273|274| 275 276]276| 277|276)276)275| 274 | 272|271 269 267| 265 263|261 |259) 25712551254 253 1 251{251(251{251252|253|255{257 262| 264 ciod 45| 52| 58 62| 65| 65| 63| 61| 57| s2| 45 40| 35| 30| 26| 25| 25 22 ;g ;-’3’ ::
450 300|301 1{300{298{297|295|293|201 284|283|281|279|278|277|278 276{276/|276{277{278}279 4 290 4s0] 47| 54| 60| 65| 61| 88| 67| 64| 59 g
46031 326|325|323{321{319|317{315|313{311| 309307306304 4 312(314| 316 460} 50| 57| 63{ 67| 70| 70| 70| 66| 62 22 ﬁf :; 33, :3 §‘: §3 ﬁ 3‘; §? :3 ;(')
= b " X 55353 18346(344(3 4[332(331 328|329 331{333/334/336/338/341| 343 470 53| 60| 66| 70| 73| 73| 72| 69| 64| 59| 53| 47| 42| 38| 34| 33| 33| 36| 40| 46} 53
480 | 370{372374/|376{37 1 384(384 381|379|378{376|374|372{370|367|365|363|361{360|358|357|356 3561356|357|358 370 480 55| 62| 68| 73| 75| 76| 75| 71
1900} 307 398] 402|404 |106{t07 (400 410{411{411|411|411]411]410/409]207}405}403} 401 3081297 395|393]301 383|383/383|384|385/386|387|389|301 397 490 58| 65| 71| 76| 78] 79| 78| T4 % :: Zﬁ :g :: :g g; :g §§ :::l ig ;9 52
500§ 425}427{420431 “acl12alscsglanol 1304304381438 436|435}433]431]420{427|425{423{421|418|416{415 413(412}411] . 411{411{411|411|412{413|415]416]|418|421|423{ 425 5000 61| 68 74| 78} 81} 81} 80| 77| 72| 87| 61| 55| 50| 46| 42| 41| 41| 44| 48 5: :1
1 of 25| so| 75{100]125|150{17 250| 2753001325 350|37 425|450|475 55057 650| 675{700| 725{750{77 25| 850| 875{900{925|950/975{ 1000 I o| 50|100|150|200|250{300|350|400|450|500|550{600|650|{700{750{8006|850|900{950]1000
i
11
Unit of T =0¢-001. Ontt of Lo0"01
12 13 14 15 1617 18 19 21 22 23 24 25 26 27 28
’ i1 1 1 2 2 2 2 2 iz 2 2 2 13 3 3 3
22 3 3 3 2|3 3 4 4 24 ¢ 5 5 2|5 5.5 6
34 4 4 5 35 5 5 6 sl 1 1 7 38 8 8 8
' pp. 45 5 68 6 46 1 1 8 448 9 9 10 410 10 11 11
. 5|6 1 1 § 58 9 9 10 s{11 11 12 12 513 13 14 14
> 7 8 8 9 610 10 11 11 813 13 14 14 615 16 16 17
718 9 10 11 711 12 13 13 7015 15 16 17 7|18 18 19 20
8l10 10 11 12 8|13 14 14 15 8{17 18 18 19| 820 21 22 22
91 12 ? 14 914 15 16 17 sl19 20 21 23 9[23 23 24 25 TR M 0 00 D O
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NEW MOON. TABLE A—CONTINUED. . NEW MOON. TABLE A—CONTINUED.
VALUES OF T. . VALUES OF L.
11 1
1 § o | 25| 50| 75|100]125]150]175]200]225|250] 275]300|325|350|375 450/475 550/575}6 650]675| 700 725(750|77 850| nsloool«;zslt)solnslmoo nl 50| mol ualzoalgsalmnlual 400} 450|500|550{600|650 nol 750|800| 850 .m.iu,,l 1000
N I
500 | 4251427(429431|433|435| 136| 438|138 439] 430| 430|138| 438| 436] £36|433|451) 120] 427 |425] 423|421 | 418| 416| £ 15| 413|a12|411 AT1[411|411]|411(412]213|415|116]115|421|123| 325 500§ “61[68[ 73] 78] 1] 81] S0 77] 72| 67] 61 55| 50| g8 47| W] 1] T3 TR I
s1004530455(457(459(161{162]464 166(467(466{466{165]464|463(161(4591457(455{453{s50{445(446(444({143(441[440[439 439438(439(430|440{ 441 |442{s 44 [ 146{448] 50| 153 s100 o4f 71| 77| 81| 84| 84| 8| 79| 73| 70| 64| 58| 53| 4| 45| 44| £4| £7| 53] o o1
520 § 4801482|484| 1861488]490|491| 492|493} 191|194 | 494 03|492(490(489|487|485[482(480(478{476]474[472|470|460| 468 {467 166{466|466]467|168|469|470[472]474{476(478] 480 5208 o7 74| 80| 34| 86| 87| s6| 83| 77| 72| 66| 61| 55| 51| 47| 46| 41| 50| 54| 60 &
530 §50715091511{513{515|517|518{520|521)521(521|521}521|520{518|517{516{514|512|51 50315011499|498|496|495|494 494494/404(494(495/196/497|499{501|503|505| 507 5304 69| 76| 82| 87| 89| 89| 83| 85| s0f 75| 69| 63| 58] 54| 50| 49| 50| 52 571 62| 69
s40053¢l53 10|542{5431545|546(547]|547]|548|548|5471546]545|544|543|541{539{537 530(528|5271525 21 5211521|521]5211522|523]524 |52 530(532] 534 5400 72| 79| 85| 89{ 92| 92| 91{ 87| s3 71| 72| 86| 61| 56| 53| 52| 52 55| 59| 65 72
550 564 70{571|572|573{574|574|574|573|573|572|571 565/5631561{5591557)|555/553|551|550|549|5438 548(547|5471548(548/549(551/552|554(556{558| 560 530§ 751 82| 38| 92| 94| 95| 94| 90| 85| 80| 74| 68| 63| 59| 55| 55| 55| 58| 62| 68 75
560 §5851587|589|591 596(597 599 71596/5941593|591|589|587|585|583|581|579{577|576|575|574 : 573|573|573|574|574(575{577|578|5380|581|583| 585 5608 78| 85| 90| 94| 97| 97| 96| 92| 88| 82| 77{ 71{ 66| 81 58f 57| 58] 60f 5] 71| 78
570§610|612{614|616]618{615|621 6824 1/619|618/616({614{612|61 4 1 1 608 610 3708 80| 87| 93| 97| 99{100{ 99| 95| 90| 85| 79| 73| 68| 64 80] 80| 60| 83| 87| 73| s0
580 634 431644 s7(647]647(647]646{645|644|643]641]6 s 62 625 6 632] 634 580) 82| 89| 95| 99|102(102|101| 97| 92| 87| 81| 78| 70| 66| 63| 62| 63| 65| 70| 75| s2
590 §657(659|661! 70{67 1 6561854 1164916481647 847 647|648(64 41653| 857 5900 85| 92| 97/102(104{104|103| 99| 94| 89| 84| 78| 73| 68| 65| 64| 65| e8| 72| 78 85
600 §679(681/682|684 691/691|691 1 116791678/676|674|673]872|671|670 . 01670|671|673{674!675[677| 679 6004 87| 94/100{104{106{106|105|101| 96| 91| 86] 80| 75 71 67} 66| 67| 70| 74| 80| 87
610 §699{701{703|704{706{707{708/709{710|711|711{711|711{720{710|709{708|708{705{704|702{7 694 691 1/691 9; 699 6108 89| 96/102{106|108{108{107{103| 98| 93| 88| 82| 77| 73| 69 691 69| 73| 78| 82| 89
620 §719720(722{723{725(726{727|728|729{730{730|730{730{729{729{728|727|726|724|723{721|720{718{717|715|714{713{712{711 g 711{710|710{711{711|711|712|713|714|716{717{ 719 6208 91§ 98{104|108|110{110{109|105|100] 95| 89| 84 79| 75 11} 71§ 71 74| 78] 84| 91
630 §737|738|739|T41|742|744|T45|T45|T46{T47|747 747 |74T|T47|746|746{745|744|742|741]740738(737|735|734{733|732|731|730 720)729|729{729{729{730/731732|733|734|735{ 7137 830 93]100{106|110{112{112{111{107{102| 97| 01| 86| 81 76| 73} 72| 73| 76| 80| 88} 93
640 §753|754{756|757|758(759|760|761{762|763|764|764|764/763|762|762|761{760|759|758|758|755{754|752|751|750{749|748|747 747(748746/746{746]747|748]|7498|750{751|752| 753 6404 9511021107(111/113113[112|108|104| 90| 83| 87| 82| 78| 75| 74| 75| 78| 32| 88| 95
850 §768769|771|772|773{774{775|778|777|777|778{778|TT8|TT8{777|7T6{|776]775|774|773|772]|770|769|768|767|768{765|764|763! 76217621762|762]1762|763|763|764{765|766{767{ 788 8508 96{103{109{113{115{115{114|110{105{100] 94| 89| 84 80l 76 76| 78| 79| 83| 89| 96
N 660 §782|783|784{785|786{787|788{789{789|790{780{790|790|790|790|789|789|788|787|786{785(784|783|782|781{780{779{778{778 TT7|776{776|776|776|777{777|778{779|780{781| 782 8608 9s104/110{114]116{116{115{111]108{101} 95! %0 85| 81{ 78] 77| 78| 81| 85| 91| 98
670 §793|794{795{796{797{798|7 1/801 801|801 799|798797{796|795{794{794{793]792{791]790 ‘ 790/788{789|789]789|789|790{790{791|792|793| 793 6708 99(108{111{115|117{117{116{112|107{102{ 97 91| 86| 82| 19§ 78| 79| 82( 86| 92| 99
680 | 804904 809|810|811|811|811|811|811{811|811|810{810 1 801 800{801/801 803| 804 680 §100/107112{116/118]118(117113{108{103| 98| 92| 87| 83| 80| 76| s0| 83| 87| 93] 100
R 690 §312{813{814/815{815/816|817|817{818|818|818/819/818/819|819(819|819(818|818|817(816{816|815(814|814|813(812(811{811 810{810(8 10{810(810|311{811{812| 812 690 §1011108/113/117{119/119|118/114{109{104| 98| 93| 88| 84| 81| 80| 81{ 84| 88| 94| 101
700 81 22418251825 82518241894 1/821{820|819{819 " 818/818|817|817|817|817|817|818{818|818|819{ 819 700 #102{108(114{118{120{120{118{114{110{105] 99| 94| 89| 85| 821 81} 82| 85| 89| 95) 102
710325 827 827 8241824|8241824824|823|823|824324|824{824] 825 710 §102/109(114|118{120{120{110|115{110|105{100| 94 89| 85| 82 82f 82| 85| 90| 95| 102
720 1{831 1{831 828 828 720 §103(109(115{118(120{120{119|115{111{105{100| 95| 90| 86| 83| 82| 83| 86| 90| 96| 103
730 1{831}831}831 4|834 35/835]835{83. 834]834 11831831831 830 730 §103(109(115{119{121{120{119{116{111{106{100| 85{ 90| 88 83] 82| 83| 86 90| 96| 103
740 §8311831{831{831{831(831{831 834|834|835(836 834834 833, 11831{831{831|831{831| 831 740 115{118{120§120{119{115{111/108{100{ 95| 80| 86| 83| 83| 83| 86| 00| 98| 103
750 1|831 834|834/834/834/834/8348341834/834{834|833 833 1831|831 829 750 §103{109{115/118|120/120{119{115/110{108{100| 95| 90| 88| 83| 83| 83| 36| 90| 96| 103
760 827 831|831)831 11831 831{831 827|827| 826 760 §102{100{114]118{120{120{119{115|110{105{100| 94| 90| 88| 82| 82! 83| 86| 90| 96| 102
770 1{821{821|821|821|821{821|822|822 324 827 ., 827{827/827 8251824824 822 770 §1021108{114{117|119{119{118|114(110{105| 99 94| 90| 86| 82| 82 83| 36| 90{ 95{ 102
780 §816{816{815{815]815|815|814]|815|815{815|815/816{816{817|818|8: 1821 - 1 9(819{818|817|817| 816 780 §101{108{113{117{119{119{118(114|109{104] 99| 93| 89| 85 32| 81{ 82| 85 89} 95§ 101
790 807807 8071807807 10/810{811/812/813{814{814]815/815{815]816/816/316/816/816! 816/815[815|8141814/813(812|812{811{810{809| 809 790 §101{107]112{116{113]118]117|113{108{103| 98| 03| 88| 84| 81| 81| 82| 84| 88| 94| 101
800 §800|799(799|798|798|797{797|797{797797798(798|799|7 804 307 808{807/807 80 801{801| 800 800 §1001106{1111115{117117{116{112{107|102| 97| 92| 88 84| 80| so| 81| 83| 88| 93] 100
810 §790|789{788|788(787|787|787|786|786|787{787|787|788|7898{790{791|791|792|793|794|795]796|797|797|798{798|799|799|798 798{798(797|797(796(795(795{794|793/792|791 790 8104 99{105/110{114/116{116/115/111{106{101| 96{ 91| 87| 83| 80| 79| 80| 82| 87| 92 99
820 §7T8|TTT(TTT|TT6|7T5{175|774|TT4|774{774|775|T75{T76{TTT{777|T78{779{780{781|782|783|784|785|786{787|788|788|788|787 787|787|787|786{785/784|783/782|781|780{779| 778 8208 98[104/109{113|115{115{113|110{105({100| 95| 90| 86| s2| 79] 78 79| 81| 86| 91{ o8
830 §766(765|764(763|762{762|761|761{761{761|761|762]762|763{764|765{766{767|768|770{771{772|773|T74|774|775|775|776|776! TT5|TT5{775(774(773|772{771{770{769|768|767| 766 8304 06]103{108|111)113{113{112]108{104| 99| 94| 89| 84| so| 77| 77| 78| 80| 84| 90| 96
840 §752{751|750(749{748]747|747|T46|748]747|747|747|748{7498{750|751{752|753{754|756{757]758]|759|760|761{761{762|762|762 762|762{782|761|760(759|758|757|755|754|753] 752 8408 95{101(106(110{112{112{111(107{103] 98| 03| 88| 83| 79| 78| 78! 78] 70| 83| 88] 95
850 §737|736{735(734{7331732{731{731{731{731|731{732|732{733{734|735{736{738|739|740{742{743|744|745|746{747]747|748]748 T48|T4T|T4T{T46{745(744|743|742{741|740|738| 737 850§ 93{100/105/108{110|110{109|108{101| 98] 91| 86| 82| 78| 75| 74| 75 77] 82| 87} 93
860 §7211720{718{717|716{716{715{714|714{714{715|715|716{717|718|718{720(721|723]724{726{727|728|729|730|731|731{732|732] 7321732{731{731{730|729|728|726|725(724|722| 721 860 92| 98/103/107{109{100/108{104(100{ 95| 90| 85| 80| 76| 73| 73] 73| 76 80| 85] 92
870 §704{703(701{7 697{697{697{697{697 700{701)702{704|705{707{708|710|711{712{713{714{715]715]|716 T18{715|715{714{713|712|711|710|708{707{705| 704 8708 90| 96/101{105/107|107{108{102| 98| 93| 88| 83| 79 75| 72| 71| 72 74| 78] 84 90
880 680{679|679/678]678|678|679(67 1 8 41695 697 9 1{689] 886 8804 88| 94{100(103/105]105{104/100( 96| 91| 86| 81| 77| 73{ 70| 69| 70| 72( 76| 82| 88
890667 1 5% 1|673{674|675|676{677|678/679|679 680(679(679/6781677|676/675|674|672|670|669| 867 890§ 36| 92| 98/101{103]103{102| 99| 94| 90| 85| 80| 75| 71| 68| 68| 8| 71| 75( 80| se
900 §648|646(644|643]842|641]6. 40164164 846 1 7 71656(654]653(651(649| 648 9008 84{ 90| 98( 99(101{101{100| 97| 92| 88| 83| 78| 73| 69| 66| 66 66| 69| 73| 78{ 84
910 § 827|626 623/621{620|619)619{618/618|618|619/61 1 629/631 637(636/634|633(631|629| 627 910§ 82| 88| 93| 07| 99| 99| 98| 95| 90| 86| 81| 76| 71| 67| 64| 64| 64| 67| 70| 78] 82
920 5971597|597|597|597 11{613|614(616{617/618{819]619 -819/619{619/618/617|616/615|613|612|610{608{ 606 . 920% sof 86| 91f 95| 97| 97| 96| 93| 88| s4| 70| 74| 69| 5| s2| e2! 62) 65| 68| 74] 80
930 §585|583(581/580|578)577|576(575{575]575|575|575{576|577|578|579|581|582|584 591{593 595|596(597598 9 598(597|598|595594 585 9308 78) 84| 80| ©3| 95| 05| 94| 90| 86 83| 77| 73| 67| 63| 6o| eo| eo| e2| 66| 72 78
940 § 56356155 555|554|553]553|552|553 553|554(555|557]55 569|571{572|573|574/575/576! 576{576|576/575(574|573|572|570{5 71565| 563 9408 75| 82| 87| 90| 92| 03| 92| 88| 84| 50| 75| 69| 65| 61| 58] 57| 58| 60| 64| 69| 75
9509 541]539{5371535{534|533153215311530]530]530(53015311532|533|534 71539|541]543|545(546|54815501551{552{553]553 554{554{554|553]552|551|550{548]548|545 543| 541 850 73} 79| 84| 88| 90{ 90| 89 88| 82 171 121 67| 63| 59| 56 55| 56 58| 62| 61 73
960 §518(516|514/513|511/510{509|508|507|507|507{507|507|508{509|511|512{514|516|51 3|525152715281529(530(531 531(531(531 528152715251524/522(520| 518 980§ 71f 77| 82| 86| 88| 88| 87| 84| 80| 75| 70| 65| 61| 57| 54| 53| 53| 56| 59| €5{ 71
970 § 195{493|491]489|488)486(1485[484|484|483]483[484|484|485|486(487[189]490{402{404 508(607]507 508{507|506(505|504(502(501(499|497] 495 970 e8| 75| 80| 83| 85| 86| 85| 81| 77| 73| 68| e3| s9| 55| 51| 51/ 51| 53| 57| 62| 68
980 §172{470/|468|466{465|463/462|461{460/460|460|46 4611462/4641465{467|469|471{473/476/477|478]480|481/482|483]484 . 485{485/4841484/483|482|481/479(|478|476|474] 472 980§ 66} 72| 77| 81| 83| 83| 83| 79| 75| 71| 66| 61| 56 52| 49| 48| 48| 51| 55] 60| 66
990§ 449]447(445/443 441{440]438{4371437]436/436{436|437(438|439(440)441]443]|445|447|449]451{453{455]|456]458/459/460 461 461{461/461]460{460|459 4571456(454]452]450 449 990 84| 70{ 75{ 79| 81| 81| 80 771 73 88} 63 58] 54| 50| 47{ 48 46| 48| 52| 57 84
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TABLE G. Transition from New Moon to Crescent at Babylon. : DIERCUFY
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BABYLONIAN
TABLE
E 1 11 I v \4 VI | VII | VIII | IX X XI | XII § Adar ‘
& INis. 0|Ayar0|Siv. 0{Tam.0|Ab 0|Ulul 0|Tes. 0|Arah.0|Kisl. 0|Teb. 0|Sab. 0|Adaro] bo
0] 467 497 526 556 585 615 645 674 708 733 762 792
1 821 851 880 910 940 969 999 | 1028 | 1058 | 1087 | 1117 | 1146
2§ 1176 | 1205 | 1235 | 1265 | 1294 | 1824 | 1858 | 1883 | 1412 | 1442 10 40 69*
3 99 128 158 187 217 247 276 306 835 365 394 424
4] 458 483 512 542 571 601 681 660 689 719 748 778 807
5] 887 866 896 926 955 985 | 1014 | 1044 | 1073 | 1103 | 1182 | 1162
6§ 1191 | 1221 | 1250 | 1280 | 1810 | 1839 | 1369 | 1398 | 1428 | 1457 26 55
7 85 114 144 178 203 282 262 292 821 351 380 409 439
-8 469 498 528 557 587 617 646 676 705 784 764 798
9] 828 853 882 912 941 971 | 1001 | 1030 | 1059 | 1089 | 1118 | 1148
10§ 1177 | 1207 | 1236 | 1266 | 1296 | 1325 | 1855 | 1384 | 1414 | 1443 12 41 71
11 100 130 159 189 219 248 278 307 387 366 896 425
12) 454 484 514 543 578 602 632 661 691 721 750 780 809
18§ 888 868 898 927 957 986 | 1016 | 1045 | 1075 | 1105 | 1184 | 1163
14§ 1193 | 1222 | 1252 | 1282 | 1811 | 1841 | 1870 | 1400 | 1429 | 1459 27 57
15 86 116 145 175 205 284 264 298 828 852 382 411 440
16§ 470 500 529 559 588 618 648 677 707 736 765 795
17] 824 854 884 918 943 972 | 1002 | 1082 | 1061 | 1091 | 1120 | 1149
18] 1179 | 1208 | 1288 | 1268 | 1297 | 1827 | 1856 | 1886 | 1415 | 1445 13 48 72
19§ 102 181 161 190 220 250 279 309 838 868 397 427
20§ 456 486 515 545 574 604 634 668 698 722 751 781
21§ 810 840 870 899 929 958 988 | 1017 | 1047 | 1077 | 1106 | 11385 1165*
22] 1194 | 1224 | 1254 | 1288 | 1813 | 1842 | 1372 | 1401 | 1431 | 1460 29 58
28 88 117 147 177 206 236 265 295 824 354 383 413 442
24 472 501 581 560 590 620 649 879 708 788 767 796
25] 826 856 885 915 944 974 | 1004 | 1083 | 1068 | 1092 | 1121 | 1151
26§ 1180 | 1210 | 1239 | 1269 | 1299 | 1328 | 1858 | 1887 | 1417 | 1446 15 44 74
27) 108 133 163 192 222 251 281 310 340 869 398 428
28) 458 487 517 546 576 606 635 665 694 724 758 782
29 812 842 871 901 980 960 990 | 1019 | 1049 | 1078 | 1107 | 1137 1166
80§ 1196 | 1225 | 1255 | 1285 | 1814 | 13844 | 1873 | 1403 | 1432 1 30 60
81 89 119 149 178 208 287 267 296 826 355 385 414 444
82 4738 503 582 562 591 621 651 680 710 789 769 798 '
83)] 828 857 887 916 946 976 | 1005 | 1035 | 1064 | 1094 | 1123 | 1152
84) 1182 | 1212 | 1241 | 1271 | 1300 | 1330 | 1859 | 1889 | 1418 | 1448 16 46 75
851 105 184 164 194 223 2538 282 812 341 371 400 430
36} 459 489 518 548 578 607 637 666 696 725 755 784
87] 814 8438 878 902 9382 962 991 { 1021 | 1050 | 1080 | 1109 | 1139 1168
383 1198 | 1227 | 1257 | 1286 | 1816 | 1345 | 1875 | 1405 | 1434 38 82 61
39 91 120 150 180 209 239 268 298 327 357 386 416
UL b 0|Te3. 0|Arah.0|Kisl. 0|Teb. 0[Sab. 08Adar0

In this table the Julian and Babylonian days are civil, reckoned from midnight.

- Il B N B EE .
CALENDAR.
M.
:§ I I III v v VI VII | VIII | IX X X1 XII § Adar
& JNis. 0|Ayar 0{Siv. 0{Tam.0|Ab 0{Ulul 0|Tes. 0|Arah.0[Kisl. 0[Teb. 0(Sab. 0 Adarof bo
40 445 475 504 534 564 593 623 652 682 711 741 770 800*
41 829 859 888 918 947 977 | 1007 | 1086 | 1066 | 1095 | 1124 | 1154
42§ 1183 | 1218 | 1243 | 1272 | 1802 | 1881 | 1861 | 1390 | 1420 | 1449 18 47 7
43 106 136 165 195 225 254 284 3138 848 872 402 481
44 461 490 520 550 579 609 638 668 697 727 756 785
45 815 845 874 904 933 963 993 | 1022 | 1052 | 1081 | 1110 | 1140 1169
46 1199 | 1228 | 1258 | 1288 | 1817 | 1847 | 1876 | 1406 | 1485 4 38 63
47 92 122 151 181 211 240 270 299 829 858 388 417
48 447 476 506 535 565 595 624 654 688 718 742 772 801
49 831 860 890 919 949 979 | 1008 | 10388 | 1067 | 1097 | 1126 | 1156
50§ 1185 | 1215 | 1244 | 1274 | 1808 | 1888 | 1362 | 1892 | 1421 1451 19 49 78
51 108 187 167 197 226 256 285 815 844 874 403 438
52 462 492 521 551 581 810 640 669 699 728 758 787
53 817 846 876 905 985 965 994 | 1024 | 1053 | 1083 | 1112 | 1141 1171
54§ 1201 | 1280 | 1260 | 1289 | 1819 | 1849 | 1878 | 1408 | 1487 5 35 64
55 94 128 153 188 212 242 271 3801 330 360 389 419
56 448 478 507 587 567 596 626 655 685 714 744 778 8038
57 832 862 891 921 951 980 | 1010 | 1089 | 1069 | 1098 | 1127 | 1157
58§ 1187 | 1216 | 1246 | 1275 | 1805 | 1835 | 1864 | 1394 | 1423 | 1452 21 50
59 80 109 139 169 198 228 2571 287 316 346 875 405 434*
60 464 493 528 552 582 612 641 671 700 780 759 789
61 818 848 877 907 987 966 996 | 1025 | 1055 | 1084 | 1118 | 1148 1178
62§ 1202 | 1282 | 1261 | 1291 | 1320 | 1850 | 1880 | 1409 | 1439 7 86 66
63 95 125 154 184 214 248 278 802 832 361 891 420
64 450 479 509 588 568 598 627 657 686 716 745 75 804
65 834 868 898 922 952 982 | 1011 | 1041 | 1070 | 1100 | 1129 | 1159
66§ 1188 | 1218 | 1247 | 1277 | 1806 | 1836 | 1866 | 1895 | 1424 | 1454 22 52
67 81 111 140 170 200 229 259 288 318 847 877 406 436
68 465 495 524 554 584 6138 648 672 702 7381 761 790
69 820 849 879 908 938 968 997 | 1027 | 1056 | 1086 | 1115 | 1145 1174
70§ 1204 | 1233 | 1263 | 1292 | 1822 | 1852 | 1381 | 1411 | 1440 8 388 67
71 97 127 136 186 215 245 274 804 338 363 892 422
72 451 481 510 540 570 599 629 658 688 717 747 776 806
73 885 865 894 924 958 983 | 1018 | 1042 | 1072 | 1101 | 1181 | 1160
74f 1190 | 1219 | 1249 | 1278 | 1808 | 1838 | 1867 | 1897 | 1426 | 1455 24 58
75 83 112 142 172 201 2381 260 290 319 849 878 408 437
UL b 0|Tes. 0|Arah.0|Kisl. 0|Teb. 0[Sab. 0jAdar 0
TABLE N.
|Jan. O|Feb. 0|Mch. 0|Apr. 0|May 0|June 0|July 0|Aug. 0|Sept. 0|Oct. 0|Nov. 0|Dec.

1 0 31 60 91 121 152 182 213 244 274 805 335

2 366 397 425 456 486 517 700

8 781 762 790 821 851 882 1065

4) 1096 | 1127 | 1155 | 1186 | 1216 | 1247 1430

5§ 1461
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