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Abstract
This paper presents a new fragment of the astronomical papyrus P. Fouad inv. 267A, 
published by Jean-Luc Fournet and Anne Tihon, Conformément aux observations 
d’Hipparque: le Papyrus Fouad inv. 267A. Annex by Raymond Mercier (Publications de 
l’Institut Orientaliste de Louvain 67, 2014). This fragment preserved in Florence, PSI 
inv. 2006, appears to be a small piece of P. Fouad, and the astronomical contents on the 
verso fit exactly with the data of P. Fouad 267A.
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In 2014, Jean-Luc Fournet and I, with the help of Raymond Mercier for some mathemati-
cal analysis, published an astronomical papyrus especially important for the history of 
ancient astronomy: P. Fouad inv. 267A.1 This papyrus, preserved in the papyrological 
collection of the Institut français d’archéologie orientale du Caire (IFAO), contains a 
fragment of an astronomical treatise dealing mainly with the longitude of the Sun, calcu-
lated according to three different years: the sidereal year of 365d ¼ + 1/102, the “mean” or 
“regular” year of 365d ¼, and the tropical year of 365d ¼ − 1/30<9>. The unknown author, 
probably a teacher, takes an example in the night of 8–9 November a.d. 130 at 3 hours 
from midnight in or near Alexandria; he calculates the longitude of the Sun according to 
these three different years and gives parallel tables showing the data of the calculation, 
organized in chronological sections according to the Egyptian calendar (years of 365 
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days and Egyptian months): periods of 30,000 years, 7000 years, 25 years, single years, 
months, days, and hours. These calculations imply a geometrical model with an eccen-
tric, similar to the Ptolemaic model. He refers to an observation of Hipparchus unknown 
elsewhere, the summer solstice of 26 June 158 b.c., and to the precession of the 
equinoxes.

The references to the observations of Hipparchus, the coordinated use of both sidereal 
and tropical years, the great periods of 30,000 and 7000 years, with precise parameters 
and the sophistication of the underlying tables, the rate of the precession of approxi-
mately 1° in 78 years, the eccentric model, and the date of the example taken at the time 
of Ptolemy (a.d. 130) are all elements that throw light on an astronomical “Syntaxis” 
different from Ptolemy’s work and corresponding to the highest scientific standards.

As soon as our book was published, Jean-Luc Fournet announced the publication to 
his colleagues among papyrologists; one of them, Marco Stroppa, turned his attention to 
a fragment of a papyrus preserved in Florence, PSI inv. 2006, which seemed to be written 
by the same hand as P. Fouad. Indeed the photo of the fragment showed immediately that 
the verso was due to the same scribe as P. Fouad and that the astronomical content was 
part of our treatise. More precisely, the PSI inv. 2006 is nothing other than a small piece 
of the same folio as P. Fouad. Unfortunately, this discovery came too late to be included 
in our publication, but thanks to the courtesy of Guilio Bastianini, our edition and analy-
sis of this fragment will appear in vol. XVII of the Papiri della Società Italiana, under 
no. 1674.

As just said, this small fragment (5 cm × 5.8 cm) belongs to the same folio as P. Fouad 
but gives some new pieces of information: the recto contains four lines in another hand-
writing (or style) that have no obvious relationship with the text of the verso (i.e. the 
astronomical treatise): they seem to be of astrological content. We could have the end of 
an astrological text beginning on previous pages of the codex and ending on this page. 
We will not go into further details about these four lines, but we mention them because 
of the palaeographical data they give to date this codex: they are written in the so-called 
Severe style which reached its peak during the third century a.d. So it is tempting to date 
this codex to this century rather than to the preceding one – as we did hesitantly in the 
edition of the P. Fouad. As a result, this codex was probably a miscellaneous codex gath-
ering various astrological and astronomical texts, among which one was a treatise 
composed by a teacher in astronomy who lived in the second century a.d. and whose 
beginning is preserved by P. Fouad and PSI inv. 2006 verso.2

Verso, translation3

1.
2. my table of ascensions
3. … Hipparchus … observations
4. from solstices to solstices
5. according to the solar anomaly
6. determined degrees 15[.°4

7. sidereal5 154° 33’ 53’’ subtract
8. hourly motion
9. .. ° 21 remainder determined
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10. but this one
11. sidereal
12. sidereal from the solstices
13. ?
14. of Gemini

All the data of this fragment, as well as the specific astronomical terminology, can be 
found in P. Fouad: a table of ascensions (ἀναφορικὸν, v° 8), Hipparchus and his obser-
vations (r° 7, 9–11), the tropical longitude (ἀπὸ τροπῶν, r° 7, v° 6), sidereal longitude 
(ἀπὸ σημείου, r° 4, 23), and hourly motion of the Sun (ὡρ(ι)αῖον δρόμημα, v° 19). The 
Solar anomaly (ἡλιακὴν ἀνωμαλίαν) is not explicitly mentioned in P. Fouad, but is 
implied by the text which explains the corresponding correction. The number which 
appears at line 7 of PSI 2006, 154;33,53°, differs only by 1 second from the sidereal 
longitude given by the sum of the numbers of tab. 1 of P. Fouad at the bottom of the 
recto (153;33,52°, r° 32). The difference of 0;0,1° is easy to explain since the number 
written for 20 days of the Egyptian month Choiak (18;43,34°) seems to be a mistake for 
18;43,35° (see calculation in Fournet-Tihon, p. 77). The number of PSI, line 9, could be 
14;21°, which is the tropical longitude given in P. Fouad (ibidem, p. 97), although this 
reconstitution is rather uncertain from the palaeographical point of view. Finally, the 
mention of Gemini, PSI, line 14, could correspond to the apogee which we suggest was 
placed at Gemini 7° (67°) for tropical longitude and at Gemini 15° (75°) for sidereal 
longitude (ibidem, p. 105).

Despite the brevity of this fragment, one can see that the data given in PSI, v°, could 
be placed at the beginning of the verso of P. Fouad. The recto ends with the three tables 
giving the three mean longitudes, while the verso starts with the conversion of seasonal 
hours into equinoxial hours. In between one expects to find

•• The calculation of the true positions (P. Fouad v°, 6–7), which is suggested by the 
solar anomaly of PSI, 5 and the word διευκρινημενε, “determined” of PSI, 6;

•• An announcement of the correction of time with help of a table of ascensions 
(PSI, 2);

•• Some explanation about how to pass from sidereal longitude to tropical longitude 
or conversely (PSI,12?);

•• A calculation implying the hourly motion of the Sun (PSI, 8), perhaps a readjust-
ment of the solar longitude for the corrected hours – the passage of P. Fouad, v° 
19, involving the hourly motion of the Sun remains unexplained because of the 
extreme deterioration of the papyrus;

•• Information about the position of the solar apogee, which was required for finding 
the true positions.

Of course, on the strength of such meagre information, the logical development of the 
account is not altogether clear, and one regrets not having more precise information, for 
example, about the Solar apogee or on the correction of anomaly. But it is a real stroke 
of luck to have found another piece of this very important papyrus, and we are very 
grateful to the Italian papyrologists who enabled us to know and to study it.
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2.  This codicological description is due to J.-L. Fournet.
3.  Diacritical signs are not reproduced here.
4.  ρν [.] : 153° or 154°, see discussion infra.
5.  ἀπὸ σημ(ε)ίου “ from a point ” is the expression used for the sidereal longitude : see Fournet-

Tihon, 111–113. The same words are found at lines 11 and 12.




