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Summary

The tablet K 2077+ was when first published taken to be an example of the use of seasonal
hours in Babylonian astronomy. Since then, it has been joined to BM 54619. This article
provides a new edition and discussion of the text which can now be seen to be not describing
seasonal hours but can better be understood as giving a scheme for the seasonally varying
motion of the sun.
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̢̘̝̞̞̑̕ ̢̘̥̞̗̕

ǟ Introduction

The tablet K 2077+ was published by E. Reiner and D. Pingree.1 Since then, an additional
fragment (BM 54619) was joined to it (Figs. ǟ, Ǡ, ǡ, and Ǣ). The outline of the tablet is
now almost complete; due to extensive damage of the obverse, however, the text is still
only partly understandable.

The two parts of the tablet belong today to two different collections in the British
Museum, one from Nineveh, the other from Babylon. However, not infrequently tablets
from other findspots have ended up in these collections. The main text is written in
Babylonian script and in the Neo-Babylonian variant of Akkadian. Such a tablet could
have been written in Babylonia and intended to be sent to the Assyrian king. It could
also have been written by a Babylonian living in Nineveh. The colophon, however, is
written in Assyrian script, which was not used after the end of the Assyrian empire.
Also, the dating by eponyms is characteristic of Assyria. It is therefore very likely that
the tablet was finished and found in Nineveh. The eponym, Bel-̌sadu֓a, had the office
in 650 BC.

Ǡ Transliteration2

Ǡ.ǟ Obverse

(1) [DIŠ] ⸢i⸣-na ituŠ[U UD-15-KAM dUTU i-na šu-ut dEn-líl i-na MURU]B4
? mulAL-LUL

GUB-az ù dSin

(2) [i]-na šu-ut ⸢d⸣[É-a i-na ....] ⸢x⸣ mulSUH
˘

UR-MÁŠku
6 GUB-ma 8 DANNA u4-mu 4

DANNA GE6

(3) UD-15-KAM dUTU 1 UŠ 20 NINDA šá u4-mu GIN-ak-m[a] ⸢2/3⸣ DANNA qaq-qa-ru
10 UŠ u4-mu ik-te-ri

(4) šá-ni-ti UD-15-KAM 2/3 DANNA 50 NINDA LAL-t
˙
i GIN-ak šá-lul-tú UD-15-KAM

18 UŠ 20 NINDA GIN-ak

(5) 3 UD-15-KAMme GIN-ak-ma 1 DANNA u4-mu i-ker-ri šá 3 UD-15-KAMměs 1 2/3

DANNA ⸢7⸣ [UŠ 30 NINDA] ⸢a⸣-lak šá dUTU

(6) 12-ú šá u4-mu 15 UDměs GIN-ak a ⸢x x⸣ [x x x (x)] ⸢x i ? x -ru?⸣-ú 12-ú ⸢10?⸣ [x x x] LAL-t
˙
i

1 Pingree and Reiner ǟǧǥǢ/ǟǧǥǥ. 2 [....] stands for a break of unspecified length; where
the size of a break can be estimated, x stands for one
missing sign.
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̤̘̕ ̣̟-̜̜̓̑̔̕ ̢̢̠̟̤̕ ̟̞ ̣̣̟̞̜̑̑̕ ̢̘̟̥̣

Fig. ǟ K. ǠǞǥǥ + ǡǥǥǟ + ǟǟǞǢǢ + BM ǣǢǤǟǧ Obverse.

Fig. Ǡ K. ǠǞǥǥ + ǡǥǥǟ + ǟǟǞǢǢ + BM ǣǢǤǟǧ Obverse, left side.
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̢̘̝̞̞̑̕ ̢̘̥̞̗̕

(7) ul-tu UD-15-KAM šá ituŠU EN UD-⸢30⸣-[KAM šá ituIZI 1 DANNA u4-mu LUGUD-
DA-ma a-na 7 DANNA u4-mu] GUR-ár

(8) šá 7 DANNA 12-šú 17 UŠ 30 NINDA ⸢x⸣ [.... 1 DANNA u4-mu LUG]UD-DA-ma

(9) a-na 6 DANNA u4-mu GUR-ár ⸢šá⸣ [....] ituAPIN

(10) 1 DANNA u4-mu LUGUD-DA-ma a-[na 5 DANNA u4-mu GUR-ár ....] ⸢x x⸣ [x]

(11) 12-ú? šá 3 UD-15-KAMměs ⸢x⸣ [....]

(12) DIŠ ina ituAB UD-15-KAM 4 [DANNA u4-mu 8 DANNA GE6 ....]

(13) 3 UD-15-KAMměs 10 UŠ ⸢x⸣ [....]

(14) ina 5 DANNA u4-mu 12 U[Š 30 NINDA ....]

(15) ina 6 DANNA u4-mu 15 UŠ [....]

(16) ina ⸢7⸣ DANNA u4-mu 17 UŠ 30 NIN[DA ....]

(17) 2/3 DANNA 17 UŠ 30 NINDA 15 UŠ [12 UŠ 30 NINDA

(18) 19 UŠ 10 NINDA 16 UŠ 40 NINDA 14 UŠ ⸢10⸣ NINDA 1[1 UŠ 40 NI]NDA

(19) 18 UŠ 20 NINDA 15 UŠ 203NINDA 13 UŠ 20 NINDA 10 [UŠ] ⸢50 NINDA⸣

(20) 3 UD-15-KAMme 3 UD-15-KAMme 3 UD-15-KAMme 3 UD-15-KAMme

(21) šá 8 KAS u4-mu šá 7 KAS u4-mu šá 6 KAS u4-mu šá 5 KAS u4-mu

(lines 17 to 21 continued)

(17) 10 UŠ 12 UŠ 30 NINDA 15 UŠ 17 UŠ 30 NINDA]

(18) ⸢10 UŠ 50 NINDA⸣ ⸢13 UŠ 20⸣[NINDA] ⸢15 UŠ⸣[50 NINDA] 18 UŠ [20 NINDA]

(19) 11 UŠ 40 NINDA 14 UŠ 10 NINDA 16 UŠ 40 NINDA 19 UŠ [10 NINDA]

(20) 3 UD-15]-KAMme 3 UD-15-KAMme 3 UD-15-KAMme 3 U[D-15-KAMme]

(21) šá 4 KAS u4-mu šá 5 KAS u4-mu šá 6 KAS u4-mu šá 7 KAS u4-mu

3 (Obv. 19) The same error occurs in rev. right col. 20
in the same number.
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Ǡ.Ǡ Reverse

Ǡ.Ǡ.ǟ Right column

(1) an-nu-ú tal-lak-tú šá dUTU TA KASKALII šu-ut dEn-l[íl]

(2) EN KASKALII šu-ut dÉ-a TA KASKALII šu-ut dÉ-a

(3) EN KASKALII šu-ut dEn-líl TA dUTU-È EN dUTU-ŠÚ-A

(4) TA dUTU-ŠÚ-A EN dUTU-È 12 DANNA qaq-qar mi-ših
˘
-ti a-šar-ri

(5) ki-s
˙
ip-ta-šú šá-lim-ti áš-t

˙
ur qaq-qar ul ma-al-la a-h

˘
a-meš šú-ú

(6) ut-ru ù mut
˙
-t
˙
i-e li-ik-s

˙
i-pu-ma liq-bu-nim-ma

(7) ina pi-i lu-še-eš-mi LUGAL i-de ki-i dib-bi an-nu-tì

(8) ina t
˙
up-pi la šat

˙
-ru ù ina pi-i UNme la ba-šu-ú

(9) ina t
˙
up-pi lúŠAMAN-LÁ ul i-šem-mi-i ú-⸢x⸣ [x x]

(10) lúSAG LUGAL h
˘
at-tu-ú ⸢lu⸣-kal-li-mu ⸢x⸣ [....]

(11) mi-ših
˘
-ti KIměs ù bi-rit ⸢x⸣ [....]

(12) an-na-a-ti ina pi-i lu-šá-[....]

(13) tal-lak-ti dSin dUTU dUDU-IDIMměs [....]

(14) di-ri u na-dan GISKIM ina lìb-bi in-na[m-m]a-ru

(15) 2/3 DANNA 15 UŠ 10 UŠ 15 UŠ

(16) 19 UŠ 10 NINDA 14 UŠ 10 NINDA 10 UŠ 50 NINDA 15 UŠ 50 NINDA

(17) 18 UŠ 20 NINDA 13 UŠ 20 NINDA 11 UŠ 40 NINDA 16 UŠ 40 NINDA

(18) 17 UŠ 30 NINDA 12 UŠ 30 NINDA [ 12] UŠ 30 NINDA 17 UŠ 30 NINDA

(19) 16 UŠ 40 NINDA 11 UŠ 40 NINDA [ 13 U]Š 20 NINDA 18 UŠ 20 NINDA

(20) 15 UŠ 204NINDA 10 UŠ 50 [NINDA] [ 14 U]Š 10 NINDA 19 UŠ 10 NINDA

(21) tal-lak-tú šá dUTU [x] di-ib-bu
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Ǡ.Ǡ.Ǡ Left column

(1) 16 UŠ 8 UŠ

(2) 15 UŠ 20 NINDA 8 UŠ 40 NINDA

(3) 14 UŠ 40 NINDA 9 UŠ 20 NINDA

(4) 14 UŠ 10 UŠ

(5) 13 UŠ 20 NINDA 10 UŠ 40 NINDA

(6) 12 UŠ 40 NINDA 11 UŠ 20 NINDA

(7) 12 UŠ 12 UŠ

(8) 11 UŠ 20 NINDA 12 UŠ 40 NINDA

(9) 10 UŠ 40 NINDA 13 UŠ 20 NINDA

(10) 10 UŠ 14 UŠ

(11) 9 UŠ 20 NINDA 14 UŠ 40 NINDA

(12) 8 UŠ 40 NINDA 15 [UŠ 20 NINDA]

(13) an-nu-ú šá dSin DIB-D[IB x x]

(14) EN-NUN u šit-ti lu-[x x]

(15) lu-še-eš-[mi]

Ǡ.Ǡ.ǡ Upper edge (in Neo-Assyrian script)

(1) [.... Ix]-dGu-la lúA-ZU

(2) [itux U]D-15-KAM [li]m-mu IdEN-KUR-u-a

4 (Rev. right col. 20) The same error occurs in obv. 19
in the same number.

5 (Upper edge, 2) Or: [UD x] + 2.
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Fig. ǡ K. ǠǞǥǥ + ǡǥǥǟ + ǟǟǞǢǢ + BM ǣǢǤǟǧ Reverse.

Fig. Ǣ K. ǠǞǥǥ + ǡǥǥǟ + ǟǟǞǢǢ + BM ǣǢǤǟǧ Reverse, left side.
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ǡ Translation

ǡ.ǟ Obverse

(1) [¶] In month IV, [on the ǟǣth day .... the sun] stands in [the (stars) of Enlil in the
midd]le? of Cancer, and the (full) moon

(2) stands in the (stars) of [Ea in ....] Capricorn, and there are 8 bēru day, 4 bēru night.

(3) (In) 15 days, the sun goes 1 UŠ 20 NINDA (= 1◦ 20′) per day, and 2/3 bēru (= 20◦)
is the qaqqaru. 10 UŠ the day became shorter.

(4) The second ǟǣ-day (period), it goes 2/3 bēru less 50 NINDA (= 19◦ 10′). The third
ǟǣ-day (period), it goes 18 UŠ 20 NINDA.

(5) 3 ǟǣ-day (periods) it goes, and the day becomes shorter (by) 1 bēru. Of 3 ǟǣ-day
(periods), 1 2/3 bēru 7 [UŠ 30 NINDA] (= 57◦ 30′) is the going of the sun.

(6) One-twelfth of a day it goes (in) 15 days .... [....] .... one-twelfth [....] becomes less.

(7) From the ǟǣth day of month IV until the ǡ[Ǟth day of month V the day becomes
shorter (by) 1 bēru, and the day] returns [to 7 bēru.]

(8) Of 7 bēru, one-twelfth (is) 17 UŠ 30 NINDA [.... the day] becomes shorter [(by)
1 bēru,] and

(9) the day returns to 6 bēru .... [....] month VIII

(10) the day becomes shorter (by) 1 bēru, and [the day returns to 5 bēru ....] .... [....]

(11) One-twelfth? of 3 ǟǣ-day (periods) .... [....]

(12) ¶ In month X, the ǟǣth day, 4 [bēru day, 8 bēru night ....]

(13) 3 ǟǣ-day (periods) 10 UŠ .... [....]

(14) At 5 bēru day, 12 UŠ [30 NINDA ....]

(15) At 6 bēru day, 15 UŠ [....]

(16) At 7 bēru day, 17 UŠ 30 NINDA [....]

(17) 20◦ 17◦30′ 15◦ 12◦30′ 10◦ 12◦30′ 15◦ 17◦30

(18) 19◦10′ 16◦40′ 14◦10′ 11◦40′ 10◦50′ 13◦20′ 15◦50′ 18◦20′

ǟǣǤ
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(19) 18◦20′ 15◦50′! 13◦20′ 10◦50′ 11◦40′ 14◦10′ 16◦40′ 19◦10′

(20) 3 ǟǣ-days 3 ǟǣ-days 3 ǟǣ-days 3 ǟǣ-days 3 ǟǣ-days 3 ǟǣ-days 3 ǟǣ-days 3 ǟǣ-days

(21) of 8 bēru
day

of 7 bēru
day

of 6 bēru
day

of 5 bēru
day

of 4 bēru
day

of 5 bēru
day

of 6 bēru
day

of 7 bēru
day

ǡ.Ǡ Reverse

ǡ.Ǡ.ǟ Right column

(1) This is the course of the sun from the path of Enlil

(2) to the path of Ea, from the path of Ea

(3) to the path of Enlil. From sunrise to sunset,

(4) from sunset to sunrise 12 bēru qaqqaru is the measurement of the places?.

(5) I wrote down its complete computation. The qaqqaru is not equal to each other.

(6) Let them compute the excess and the deficiencies, and let them tell me, and

(7) I will let it be heard. The king knows that these words

(8) are not written on a tablet and do not exist in the mouth of people;

(9) the apprentice scribe does not hear (them) from a tablet .... [....]

(10) I will show (it?) the Hittite? ša rēš šarri-official [....]

(11) the measurement of the places? and the interval [....]

(12) these I will [....] by mouth? [....]

(13) the course of moon, sun, planets [....]

(14) intercalations and giving of signs will be seen in it.

(15) 20◦ 15◦ 10◦ 15◦

(16) 19◦ 10′ 14◦ 10′ 10◦ 50′ 15◦ 50′

(17) 18◦ 20′ 13◦ 20′ 11◦ 40′ 16◦ 40′

(18) 17◦ 30′ 12◦ 30′ 12◦ 30′ 17◦ 30′

ǟǣǥ



̢̘̝̞̞̑̕ ̢̘̥̞̗̕

(19) 16◦ 40′ 11◦ 40′ 13◦ 20′ 18◦ 20′

(20) 15◦ 50′! 10◦ 50′ 14◦ 10′ 19◦ 10′

(21) The course which the Sun […]....

ǡ.Ǡ.Ǡ Left column

(1) 16◦ 8◦

(2) 15◦ 20′ 8◦ 40′

(3) 14◦ 40′ 9◦ 20′

(4) 14◦ 10◦

(5) 13◦ 20′ 10◦ 40′

(6) 12◦ 40′ 11◦ 20′

(7) 12◦ 12◦

(8) 11◦ 20′ 12◦ 40′

(9) 10◦ 40′ 13◦ 20′

(10) 10◦ 14◦

(11) 9◦ 20′ 14◦ 40′

(12) 8◦ 40′ 15◦ 20′

(13) This (is) what the moon pa[sses?]

(14) Watch and sleep? let me [....]

(15) I will let [hear?.]

ǡ.Ǡ.ǡ Upper edge (across both columns)

(1) [....]-Gula, the scribe.

(2) [Month ....,] 1st? day, eponym Bel-̌sadu֓a.

ǟǣǦ
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Ǣ Philological notes

Ǣ.ǟ Obverse

(1)
(2)

}

restored in analogy to statements in mulApin.

(3) UD-15-KAM is to be read šapattu, as can be seen from the fem. adjectives in line 4.

(6) seems to say that the sun moves 1/12th of a day in 15 days.

Ǣ.Ǡ Reverse right column

(4) a-šar-ri seems to be an unknown word. Its measurement (miših
˘
tu) is 12 bēr qaqqaru,

i.e. a full circle – which is approximate for the distance from one sunrise to the
next. miših

˘
tu occurs again several lines later, followed by KIměs. Since KIměs can be

read ašrī, I propose to see in a-šar-ri an unconventional writing for ašrī (a similarly
strange writing is found in ma-al-la for mala in line 5). KI is the usual term for
‘place, position’ in astronomical texts; it can even be translated as ‘longitude’ in
a technical context. While qaqqaru is the more frequent reading of KI in late texts,
ašru is not excluded here.

(8) la ba-šu-ú: ba here is clearly different from ma (e.g., in line 6) and bašû makes sense:
the theory proposed by the writer cannot be found anywhere else.

(10) like Reiner and Pingree, I cannot explain the presence of a Hittite official here.
PA-tu-ú yields no better meaning.

(21) This line is still in Babylonian script (see the sign šá), and it begins flush with the
table preceding it. It is therefore not to be connected to the following two lines on
the edge which are in Assyrian script (see the sign LÚ). [x]-di-ib-bu could be a verb
in a relative clause: which the sun .... Unfortunately, I cannot find a meaningful
restoration.

Ǣ.ǡ Reverse left column

(13)
(14)

}

maybe ‘watch’ is here in contrast to ‘sleep’ because knowing how long one has
to wait for the moon means knowing when one can go to sleep.
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Ǣ.Ǣ Upper edge

A.ZU can be a logogram for ‘scribe’; on the other hand, names containing Gula are
likely to be those of physicians so that the more common meaning ‘physician’ may be
intended here. Since the colophon is in Neo-Assyrian script, it may not contain the name
of the writer of the main text but rather its owner. The name Arad-Gula in ABL 1109
r. 6, mentioned by Reiner, is to be read Arda-Mullissi according to collation in SAA 10,
113 r. 5.

ǣ Discussion

As was recognized by Pingree, the numbers in the tables at the end of obverse and reverse
would be the lengths of seasonal hours measured in UŠ. This implies that UŠ is intended
to be a measure of time. If we had only the table, this would be a convincing explanation,
especially since there is another text apparently giving seasonal hours, the Ivory Prism
BM 123340 in the British Museum.6 However, there are problems with the statements
in the second section of the obverse (which were not known to Pingree). Here the sun
is explicitly said to move (GIN-ak etc.). The section starts with the daily movement of
the sun at the time of the summer solstice, which is given as 1 UŠ 20 NINDA. Line 3
further states that the amount by which the sun moves in the ǟǣ-day period following
the summer solstice is 2/3 bēr qaqqaru. qaqqaru cannot be explained as a time measure-
ment because it would be superfluous. Also, all other passages with bēr qaqqaru in other
texts refer to distances, not to time spans.7 The following lines make a clear distinction
between time and distance, in spite of using the same units UŠ and NINDA (UŠ and
bēru are originally length measures which are also used for time).

2/3 bēru time is equivalent to 80 of our minutes, which is the length of one seasonal
hour at summer solstice, under the assumption of a ratio of 2 : 1 of the longest to the
shortest daylight. But 2/3 bēru is also, according to our text, the distance traveled by the
sun in the 15 days after summer solstice. In line 6, this numerical equivalence is even
explicitly stated: one-twelfth of a day (the sun) goes (in) a ǟǣ-day period. Unfortunately,
the rest of the line is too broken to be understood. In line 8 one-twelfth of the duration
of daylight, 7 bēru, is again taken to be the distance traveled by the sun; here too the
rest of the line is unfortunately missing. It should however be remembered that at the
beginning of the description of the sun’s course in line 3 (see above) a daily movement
of 1 UŠ 20 NINDA, which is obviously one-fifteenth of 2/3 bēru, is attributed to the sun.
This is not related to a time interval.

6 Hunger and Pingree ǟǧǧǧ, ǟǟǠ–ǟǟǣ (with earlier
literature).

7 CAD, Vol. ǟǡ, Q, ǟǟǥa–ǟǟǧa, s.v. qaqqaru A mng. ǡ;
CAD, Vol. Ǡ, B, ǠǞǧb–ǠǟǞa, s.v. bēru A s. mng. ǟb.
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The movement (‘going’) of the sun cannot be an amount of time; it has to move a
certain distance. One could assume that the distance is meant which the sun moves in
one-twelfth of a day (i.e. one seasonal hour). But this would be just a part of the daily
movement parallel to the equator.

In the second section of the text, the movements of the sun in each of the three
ǟǣ-day periods are added up to its movement in 45 days.

Following this pattern one can add all the numbers in the table, and one arrives at
360 UŠ, or one full circle. In the right column of the reverse the ‘measurement’ of the
daily movement of the sun from sunrise to sunrise is given as 12 bēr qaqqaru or 360◦.
qaqqaru here is clearly a distance. This supports the interpretation of qaqqaru in obv. 3
that the numbers of the table are not seasonal hours but distances which the sun is
assumed to move, arranged by ǟǣ-day periods.

If the text had wanted to describe seasonal hours, there would have been no need
to explain the sun’s movement in distance. A table similar to those in Enūma Anu Enlil
XIV would have sufficed. But in this text the decrease in the duration of daylight is taken
as justification for the decreasing distance which the sun supposedly moves in a ǟǣ-day
period.

The first lines of the reverse can be seen as a description of the path of the sun both in
the ecliptic (from the path of Enlil to the path of Ea and back) and parallel to the equator
(from sunrise to sunset to sunrise). Both are circles (approximately) and therefore 360◦

or 12 bēru in length.
Under the assumptions that

ǟ. the course of the sun in one year equals 12 bēru
Ǡ. the ratio of longest to shortest daylight is 2 : 1
ǡ. the velocity of the sun varies proportionally to the duration of daylight

then the distances which the sun travels in ǟǣ-day periods must be those given in the
table.

Whether this was the reasoning of the author can however be doubted.
If one expresses the velocity of the sun in a varying time unit, in our text in one-

twelfth of daylight, then the distance traveled by the sun will necessarily vary with the
duration of daylight. Due to the relation between the units, the numbers for one-twelfth
of daylight and for the sun’s progress in 15 days are the same. This need not be deliberate;
the duration of daylight is given at ǟǣ-day intervals already in mulApin and EAE XIV.
However, one-twelfth of daylight, i.e. one seasonal hour, is unusual for Mesopotamia.
The question is whether it really is intended as a unit for time measurement. The text
considers the result of dividing the duration of daylight by 12 as the ‘going of the sun’,
i.e. as a distance.

ǟǤǟ



̢̘̝̞̞̑̕ ̢̘̥̞̗̕

One can object to this mixing of time and space measurement. I do however draw
attention to the easy interchanging of months and zodiacal signs in (admittedly later)
astronomical texts.

Due to damage on the obverse of the tablet, the reasoning of the author (if any-
thing of this kind was written there) cannot be reconstructed. In my interpretation, he
assumed that the sun moves in the ecliptic twice as fast at summer solstice than at win-
ter solstice. This may seem unbelievable; but the assumption of a ratio of 2 : 1 between
longest and shortest daylight is also far off the real values.

It is not surprising that the author insists that his knowledge is found nowhere else
(rev. 7–9). Unfortunately, the applications of his theory for the calendar (intercalations)
and for omens, to which he refers in rev. 10–14, are not clear because of breaks in the
tablet.

ǣ.ǟ Reverse left column

This contains another table,8 this time varying between a maximum of 16 UŠ and a min-
imum of 8 UŠ. There are twice 12 lines, so that the difference from line to line is 2/3 UŠ
or 40 NINDA. As mentioned in the subscript, this table refers to the moon. The values
correspond to tables in mulApin (II ii 43–iii 12)9 or tablet XIV of Enūma Anu Enlil (ta-
ble D)10 giving the interval from sunset to moonset at new moon, and from sunset to
moonrise at full moon, respectively, for every month of a schematic year.

8 Already mentioned in Hunger and Pingree ǟǧǧǧ,
ǟǟǣ–ǟǟǤ.

9 Hunger and Pingree ǟǧǦǧ, ǟǞǟ–ǟǞǡ.
10 Al-Rawi and George ǟǧǧǟ/ǟǧǧǠ, ǣǦ–ǣǧ.

ǟǤǠ
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