The Cairo Calendar as a Stellar Almanac

PATTY A. HARDY

Abstract

The Cairo Calendar isaNineteenth Dynasty Egyp-
tian amanac that listsreligious feasts, mythol ogical
incidents, favorable or adverse days, forecasts, and
warnings. The 365 passagesthat make up Book 11 of
the Cairo Calendar include46 referencestothepr of
deities and mythological beings. This term is most
often translated “going forth.” The dates for three
Cairo Calendar passages announcing the pr of the
goddess Neith are dates of astronomical eventsin-
volving thebright star Canopus (al phaCarinae), and
the passages make sense when read as astronomical
observations. The Calendar liststwo or more pr for
11 other deities or mythological figures, and based
on thisinformation the celestial objectscan beiden-
tified. In closing, the article briefly discusses the
possibility that the Cairo Calendar reflectsanindig-
enous tradition of celestial divination.

Watching Stars in Ancient Egypt

Theearliest evidence of stellar observationin ancient
Egypt is prehistoric: Wendorf and Malville
(2001:499-501) describe astronomically aligned
megalithsat NabtaPlayain Upper Egypt, aNeolithic
site. Theearliest calendar used in Egypt was synchro-
nized to the heliacal rise of Sirius, an event used to
predict the annual flooding of the Nile (Parker
1950:31-32).

In dynastic Egypt the imy-wnwt, Hour Watchers,

observed the sky nightly in order to fix the timing of
religious services. Aninscription found on asighting
instrument owned by the imy-wnwt Hor explains that
the device is for “attending to the guiding [or intro-
duction] of festivalsand giving all peopletheir hours’
(Clagett 1995:11:Fig.l11.20a; DeYoung 2000:503;
Wells1996:37). Thermy-wnwt probably belongtothe
class of skywatchers Krupp (1997:209-243) has de-
scribed for severa early civilizations: an elite who
defined calendars, advised farmers and kings, and
generaly framed social order in terms of celestia
order.

Egyptian surveyors used the stars in construction.
Trimble (1964:183-187) asserted that the“ air shafts’
of the Great Pyramid of Giza are oriented to the
culmination of Thuban (alphaDraconis) and thetran-
sit of Alnilam, one of the belt stars of Orion. Haack
(1984:5120-S123) identified precession-related er-
ror in the orientation of several pyramids. DeY oung
(2000:491) notesclaimsfor the astronomical orienta-
tion of the Temple of Hathor at Dendera, the peristyle
hall of the Mut temple of Karnak, and the Abydos
temple of Seti I.

“The Stretching of the Cord,” afoundation-laying
ceremony, offersinsight into the practical and sym-
bolic natureof such alignments. Anearly referenceto
this ceremony is found on the Palermo Stone. There
an inscription notes, “The Year of the Stretching of
the Cord at the Great Door of the Castle[called] * Seat
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of theGods' by the Priestsof Seshat” during thereign
of Den in the First Dynasty (Clagett 1989:1:73).
Depictionsof thisceremony, at the Temple of Hathor
at Denderaand at the Temple of Horus at Edfu, show
the pharaoh assisted by Seshat, goddess of temple
records, as he drives a stake. An inscription at the
Templeof Hathor outlinestheprocedure: “Lookingto
thesky at thecourseof therising stars, recognizingthe
ak of the Bull’s Thigh constellation, | establish the
corners of the temple of Her Majesty” (Krupp
1983:26).

Beyond furnishing measures of time and orienta-
tion, the stars play a role in Egyptian religious
thought. The Old Kingdom Pyramid Texts, “the old-
est corpus of Egyptian religious and funerary litera-
ture now extant” (Faulkner 1969:v), describes the
ascent and divinization of the pharaoh asastar among
the imperishable stars (Krauss 1997:86-130).

Despite this evidence for the cultura role of the
stars, our understanding of ancient Egyptian as-
tronomy has significant gaps. It is known that the
Egyptians identified particular deities with the Sun,
theMoon, the planets, the star Sirius, and the constel -
lationsOrionand UrsaM gjor; moreover, weknow the
names the ancient Egyptians gave to these objects
(Neugebauer and Parker 1960:111). Y et beyond this—
and despite much conjecture based onwhat onewriter
dubbed “the almost embarrassing abundance of con-
stellation picturesproduced inthecourseof morethan
two millennia’ (Davis 1985:S102)—thereis no con-
sensus regarding the identity of stars and constella-
tions known in ancient Egypt (DeY oung 2000:506).

Intheir monumental Egyptian Astronomical Texts,
Neugebauer and Parker (1960) reconstructed atable
of decanal hour-stars, a“ star clock” based on heliacal
risingsof starsevery 10 days, using inscriptionsfrom
Middle Kingdom coffin lids, and traced the replace-
ment of rising decans by a system of stellar transits
during the New Kingdom. Neverthel ess, Neugebauer
and Parker rejected the possibility of identifying the
stars mentioned in these inscriptions, stressing the
inaccuracy of Egyptian methods as well as the
funerary character of the texts: “It cannot be too
strongly emphasized that all attempts to deal with
thesetextsasif they werereliableastronomical obser-
vationsin order to deduce from them identifications

of Egyptian constellations are doomed to failure”
(11:15).

Other recognized astronomical papyri, such asthe
PapyrusCarlsbergl, arecopiesof, and commentaries
upon, inscriptionsfound el sewherein afunereal con-
text (Neugebauer and Parker 1960:1:37-38).

This article concerns a nonfunerary papyrus con-
taining significant astronomical material unrecog-
nized by its translators and by later investigators.

Reading an Ancient Almanac

In 1943, the Egyptian Museum of Cairo purchased a
papyrus from an antiquities dealer at the recom-
mendation of Dr. Jaroslav Cerny (Bakir 1966:1). A.
E. Bakir published the papyrus in 1966 as the Cairo
Calendar, No. 86637. Subsequently, in 1994, Chris-
tian Leitz published astudy of Book 11 of theCalendar
and the closely related Papyrus Sallier 1V. A passage
inthe Cairo Calendar datesthe document tothereign
of Ramses Il in the Nineteenth Dynasty; Bakir
(1966:5-6) accepts this dating based on internal tex-
tual evidence.

Bakir (1966:1) felt that nothing in the papyrus
definitively established its place of origin but conjec-
tured that it came from Deir El Medina. Thissite has
been a rich source of papyri and ostraca (Lesko
1994.:131-133). Based on the prominence given to
the gods and myths of Heliopolis in the Calendar,
Leitz (1994:8) concluded that the text was originally
composed at the Temple of Rein Heliopoalis.

The papyrusis divided into three sections. Book |
isan incomplete text titled h3 t-< m pryw(t) n ntr nb
ntrt nbt, “ An introduction to the manifestation-feasts
of every god and every goddess’ (Bakir 1966:2,11).
Book |1, thelargest part of the document, istitled h3t-
<mh3t nhh ph.wy dt, “ An introduction to the begin-
ning of infinity and the end of eternity” (1966:3, 13).
Thispart consistsof 365 passages, onefor each day of
the 360-day Egyptian year plus five epagomenal
days. The passages seem to concern religious feasts,
mythological incidents, favorable or adverse days,
forecasts, and warnings. Thereisafurther, unlabeled
“month” of 30 daysappended to thissection. Book I11
istitled hbyt nt mdw ntr rh nfr r h3, “List of feasts of
divine words distinguishing favorable days from
adverse ones’ (1966:4, 57).
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Reading Bakir's trandlation of the Calendar, |
counted in Book Il no less than 42 instances of the
phrase “going forth of” followed by the name of an
Egyptian deity or mythological figure. | aso found
four passages involving deities or mythological fig-
ures®comingforth” or “coming,” and these proved to
beatrandlation of thesameterm, pr. Thismadeatotal
of 46 instances of pr. The term pr does not appear in
Book | or in Book Il1. Nor isit found in the “extra”
month at the end of Book Il. Bakir explains this
“going forth” in the context of religious ritual, as
“manifestation-feasts’: “On such occasions, it isun-
derstood that statuesof thegodsinwhosenamesthese
feasts were set up, were carried in procession to go
forth, to pay visitsto other godsintheir neighborhood
or in other localities” (1966:61). Leitz (1994:484)
gives no explanation of the term, though he suspects
that the document as awhol e contains astrological or
astronomical material of a systematic nature.

Theentry for thefifth day of the third month of the
season Proyet (111 prt 5) caught my attention: “Neith
goesforth from Saiswhenthey see (her) beauty inthe
night for four and a half (hours)” (Bakir 1966:35).
The timing of the “beauty in the night” suggests a
celestial object rather thanaritual procession. Indeed,
“going forth,” pr, can refer to the rising of a star.
Neugebauer and Parker (1960:111:214) cite this spe-
cialized meaning for pr in apassage by the Egyptian
astronomer Harkhebi. The festival pr Sodt has long
beenrecognized asareferencetotheheliacal rising of
Sirius (Parker 1950:34).

This article explores some consequences of read-
ing instances of pr in the Cairo Calendar as astro-
nomical events.

Tools, Assumptions, and Conventions

Toinvestigate the “ beauty inthe night” on I11 prt5, |
relied on astronomical software for the Macintosh:
Red Shift 3.0 (PiranhalnteractivePublishing, Tempe,
Arizonad). Red Shift 3.0 handles precession, uses the
Julian calendar prior to October 4, 1582 c.e., and
provides convenient tabular and graphical reportson
the hours of a star’s visibility. Dearborn (1996:3)
reported that in an informal comparison of the accu-
racy of threeastronomical programsfor desktop com-
puters, an earlier version of Red Shift wasused to test
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a conjecture about a solar eclipse in 484 c.e., with
good results.

To simulate the ancient Egyptian sky in Red Shift
requiresadateandapositionfor theobserver. Accept-
ing Leitz’ sargument for the origin of the Calendar, |
set the observer’ s position to Heliopolis at 30°08' N,
31°18' E (Baines and Ma ek 1980:235).

The next issue that must be addressed is chrono-
logical: trandlation between the dates of the Cairo
Calendar and the Julian year. The ancient Egyptians
used at least two calendars: initidly a luni-stellar
calendar synchronized to the heliacal rising of Sirius,
requiring occasional intercalation, and later a civil
calendar of 365 days independent of astronomical
observation (Parker 1950:30-34; Wells 1996:34). In
thisarticlel makethesimplifying assumptionthat the
Cairo Calendar isnot acivil calendar. Rather, itisa
Siriuscalendar whosefirst day ispr Spdt, the heliacal
rising of Sirius. Rejecting thissimplification doesnot
causegreat difficulty: “ Thefirst year of Ramsesl| (ca.
1300 B.c.) was only afew years away from the time
when therising of Sothishad fallen onthefirst day of
thecivil year (ca. 1313 B.c.) so that the civil calendar
and the natural year were in harmony” (Parker
1950:39). Leitz (1994:485-497) adopts1312B.c.E. as
the year in which the heliacal rising of Sothis opened
the year and provides a table (“Konkordanz der
verschiedenen Kalender”) for converting dates of the
Calendar into Julian dates. Accordingly, | set Red
Shift for the year 1312 B.c.e. All trandations of
Egyptian calendar datesinthisarticleare Julian dates
taken from the“Konkordanz,” which assignsthefirst
day of the Calendar, 13ht 1, to July 19.

Observations of a Virtual Sky

The Egyptian date 111 prt 5 is January 19. | set Red
Shift to this date and watched a simulation of sunset
seen from Heliopolisin 1312 B.c.e. Shortly after full
darkness, Canopus, the next-brightest star after
Sirius, rose in the far southeast. Red Shift calculated
therise of Canopusat 1902 |ocal time and the setting
at 0021 local time, for atotal of 5.3 hours above the
horizon. Is this consistent with the “four and a half
(hours)” reported in the Cairo Calendar?
Neugebauer and Parker (1960:1:116) document the
Egyptian division of the night into 12 decanal hours



starting around 2000 B.c.E. Given the continuing use
of a 12-hour division of the night in Nineteenth-
Dynasty astronomical inscriptions (1960:1:82) andin
religious texts such as the Amduat and the Book of
Gates (Hornung 1999:26), it is likely that the Cairo
Calendar measure of “four and ahalf (hours)” isalso
based on a night of 12 hours.

“Four and a half (hours)” represents 0.37 of al12-
hour duration. L et usassumethe 12 hoursof the night
began at sunset and ended at sunrise.? For January 19,
13128.c.E., Red Shift calcul ated sunrise at 0641 local
time and sunset at 1658 local time, a day length of
roughly 10.3hours. Thisimpliesanight of 13.7 hours.
Taking 0.37 of the modern measure yields 5 hours.
This intriguing result must be weighed against the
risksof treating 111 prt 5 asan exact observation. How
would Egyptians of the Nineteenth Dynasty have
measured their “ hours’ ? They could useawater clock
or thetransit of decanal starsto time such an observa-
tion (Neugebauer and Parker 1960:1:116-121). Given
variableterrain and seeing conditions at the horizon,
an observer will report a later rise and an earlier
setting than the computed value. 1t seems likely that
those who saw the “beauty in the night for four and a
half (hours)” on this date saw Canopus.

There are two other references to Neith “going
forth” in the Cairo Calendar. Do these references
strengthen or weaken the case for a link between
Canopusand Neith?On 11 3ht 21, the Cairo Calendar
notes*“the going forth of the Upper Egyptian Neithin
the presence of the Majesty of (Atum Re Har)akti”
(Bakir 1966:21). Thisdate correspondsto September
7. Red Shift discloses that thisis a plausible date for
theheliacal rising of Canopus.® Canopusrisesat 0325
local time, during astronomical twilight, andisover 4°
above the horizon by sunrise. Atum, Re, and Harakti
are Sungods(Hornung 1982:274-275, 281). Thetext
may be interpreted in straightforward astronomical
terms: on thisday, in the south (Upper Egypt), Cano-
pusis seen rising at dawn.

Onll smw 26, the Cairo Calendar notes*thegoing
forth of Neith. She treads on thisday in theflood (in
order to) look for the things of Sobek” (Bakir
1966:44). That day corresponds to May 10. On this
date, Canopus rises and sets during the hours of
daylight; at notimeisit visible. Red Shift reveal sthat

the last visible setting of Canopus during evening
twilight—the start of its period of invisibility—took
placeinthelast week of April. Inwhat sensehasNeith
“gone forth”?

The Realm of Sobek

On May 10, at the end of evening twilight, Red Shift
showsthe Milky Way low and adjacent to the south-
ern horizon, extending from due east to due west.
Anyone who had previously observed the position of
Canopusrelativeto the Milky Way would realize that
the star was in the unseen region below the horizon.

Older Egyptian texts provide a clue regarding the
“flood” of Il smw 26. They also link the Egyptian god
Sobek to thisregion. The Pyramid Texts mention the
Mht-wrt, a “Great Flood” that is in the heavens
(Faulkner 1969:65, 99, 185). In Utterance 317 of the
Pyramid Texts, “ Theking becomesthe crocodile-god
Sobk,” Faulkner (1969:99) comments on the use of
idb to designate first the edge of the floodwaters and
then the edge of the horizon region, and cites Sethes
belief that the* Inundation” isinthesky. ThePyramid
Texts also mention the Mr ni3, the “Winding Water-
way.” Davis (1985:S102) identifiesthiswaterway as
the Milky Way. In the later Coffin Texts, the god
Sobek is described as “Lord of the Winding Water-
way” (Faulkner 1973:203).

These passages suggest an interpretation for |1
&mw 26 consistent with what is seen on the night of
May 10. Neith/Canopus was regarded as having de-
scended into the celestial waterway flooding the
southern horizon. The term pr, earlier used to desig-
natetherising of astar, isused herein connectionwith
its setting.

Re-reading the Calendar

In Book 11 of the Cairo Calendar, three passages in
which the Egyptian goddess Neith “goes forth” are
interpretable as references to Canopus, the second-
brightest star in the Egyptian sky: 111 prt 5 measures
thestar’ speriod of visibility, 11 3ht 21 notesitsheliacal
rising, and Il 3mw 26 explains its disappearance.
Encouraged by this result, | turned to analysis of
other pr events. Beyond Neith, | counted 11 casesin
which the pr of a god or mythological figure was
mentioned on two or more dates. In each case, |
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checkedfor theheliacal rising of aprominent star. For
a possible match, | checked the other date(s) for an
event—a culmination or a setting—involving that
same star. Thisresulted in nine plausible matches.

If pr has an astronomical meaning, might some of
the other language in the Calendar be astronomical
jargon? To approach that question, it is necessary to
seek independent textual evidence regarding stellar
events observed by the Hour Watchers. The most
helpful source for this purpose is the Papyrus
Carlsbergl. Thispapyrusconsistsof commentary on
inscriptions in the cenotaph of Seti | and in the tomb
of Ramses IV. The inscriptions depict “Nut, the
goddess of the sky, supported by Shu, the air, sur-
rounded by texts which deal in mythological terms
with the movements of the sun and the stars’
(Neugebauer and Parker 1960:1:37). Neugebauer and
Parker summarize the observation of a decan, Phwy
dst:

The star of the “first” (tpt) hour isthe decan
which has completed its ten days as first
hour star and is seen in the meridian at the
beginning of the night, that is, sometime
after sunset. . . . It takes 90 days “in the
west” after finishing asfirst hour star before
a decan becomes enclosed (sn) by the Duat.
At that time the decan is setting right after
sunset and thus begins its period of invisibil-
ity, which is assumed to be 70 days. Reap-
pearance from the Duat is called “birth”
(ms). From then on the decan is visible for a
longer period each night, but it takes 80 days
“in the east” before the decan really does
“work,” i.e., indicate an hour by its
culmination . . . we now have 120 days | eft
for the “working” of adecan. At first its
culmination indicates the 12th hour, ten days
later the 11th, and so on until it stops
working after 120 days having indicated at
last the first hour [1960:1:41].

This revedls that the Ramesside imy-wnwt paid
special attention to risings, culminations at the first
and twelfth hours of the night (evening and morning
twilight), and settings. Both Neugebauer and Parker
(1960:1:97) and Leitz (1994:183-186) seem to infer
from this that stars used for timekeeping must be
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invisible for 70 days. Given what we find elsewhere
in Egyptian technical writing—in the mathematical
papyri, wherethe scribe presentsageneral method by
presenting a specific instance of its application
(Clagett 1999:111:94; Gillings 1972:233)—it ismore
likely that the phases, not the precise number of days,
are significant.

If the Calendar is a stellar almanac, we should
expect to find evidence of these phases in the docu-
ment. Once the star associated with one or more pr
passagesin the Calendar istentatively identified, we
can calculate dates for other phases in the presumed
observation of that star and check corresponding
passagesinthe Calendar. Do those passages mention
the deity named in the pr passage(s)? Of al passages
mentioning a given deity, how many appear to be
connected with stellar events?

Anubis

Onll 3ht 4 (August 21), the Calendar notes “the day
of the going forth of Anubisfor theinspection of this
w<bt for the protection of the body of thegod” (Bakir
1966:19).In13128B.c.E., thismarkstheheliacal rising
of Denebola(betalLeonis). Thisissupported by I11 prt
6 (January 20): “ Jubilation of Osirisin Busiris; going
forth of Anubis, (his) adorers (or, adoration) follow-
ing him; he has received everybody in the hall”
(1966:35). This day marks the acronychal rising of
Denebola—the rising of the star at dusk.

The Calendar makes three other references to
Anubis. Of these three, two may be Denebolaevents.
On IV prt 2 (February 15), Denebola culminates at
midnight. For thisdateweread: “ The Majesty of Geb
proceeds to the throne of Busiris to see Anubis, who
commands the council on the requirements (of the
day)” (1966:37). The “Feast of Anubiswhoison his
mountain” (1966:49) on 1V smw 22 (July 5) occurs
shortly before the acronychal setting of Denebola.

The Confederates of Seth

Onl prt 3 (December 18), “Itisthe day of the going
forth of Seth together with his confederates to the
eastern horizon. . ..” (Bakir 1966:33). The stars of
Sagittarius are rising heliacally on this date.

For IV prt 17 (March 3), Bakir (1966:39) gives
“going forth of Seth, son of Nuit, to disturb the great



ones who check him in histown of Sv.” Here Bakir
takesswtobeAsyut. Leitz (1994:319) assertsthat the
phrase m sw f is rather to be translated as “in seiner
Zeit,” that is, “inhishour,” but expresses uncertainty
about the meaning of this phrase. The meaning be-
comes clear when Red Shift showsthat onthisday, at
dawn twilight, the stars of Sagittarius culminate.

Onl 3ht 25 (August 12), itistheday of “therepell-
ing of theconfederatesof Seth” (Bakir 1966:17). This
isnotapr event. However, thisdateisonedecadeafter
transit of theconstellation of Sagittariusat dusk. Inthe
terminology of Papyrus Carlsberg I, the stars have
“stopped working.”

Seth and his confederates are also mentionedin 11
sht 13 (September 29). They attempt to storm the
embalming hall and mutilate the body of Osiris, but
they are transformed into cattle in the West and the
gods kill them (Leitz 1994:120). The stars of Sagit-
tarius are setting at dusk on this day, marking their
“death” and the start of their period of invisibility.

Most Egyptianinscriptionsand papyri link thegod
Seth with the constellation Ursa Major. The Egyp-
tianscalled it the Foreleg (hp$) or the adze (mShtyw);
the PapyrusJumilhac explainsthat it isthe Foreleg of
Seth, hewn from his body by Horus and thrown into
the northern sky where spirits (h3tyw) guard it (Te
Velde 1977:86). To prevent the hps from ever again
threatening Osiris, Isis chained the asterism to a
mooring post inthesky (Piankoff 1942:24). If thegod
Seth is exclusively associated with Ursa Major, a
constellation that doesnot riseor setinthe Heliopolis
sky, the Calendar cannot include any pr events for
Seth except dates of upper or lower culmination.

The Calendar states that Seth’s “confederates’
perish in the West. Y et the Pyramid Texts assert that
Seth does not die; he “escapes his day of death”
(Faulkner 1969:224, 226). If the stars of Sagittarius
arethe“confederates’ of Seth, thisexplainsll| 3ht 13:
the“confederates’ perish asthat constellation begins
its period of invisibility. At the same moment, the
constellation UrsaMagjor is at its lowest point in the
sky. Seth is defeated, but he nonethel ess escapes his
day of death.

Leitz (1994:28) notes el sewherein the Calendar a
reference to afeast timed using theinferior culmina-
tion of Dubhe (alphaUrsaMagjoris) at midnight. Itis

therefore significant that the inferior culmination of
Dubheat dusk takesplaceon | 3ht 25 (August 12), the
day on which the confederates of Seth are“repelled.”
Although Seth is associated with Ursa Mgor, in the
Calendar this god “goes forth” with the stars of
Sagittarius who are the “ confederates of Seth.”

Min

On Il prt 26 (January 10), the Calendar notes “going
forth of Min from Coptos on this day” (Bakir
1966:35); and on IV prt 7 (February 20), “(the going
forth) of Min into the tent” (1966:38). Bakir
(1966:106) further notesthat Minisat Akhmimon 1V
smw 5 (June 18) and that thefeast of Minison |V smw
28 (July 11).

The star that fits these dates is Rigel Kentaurus
(alpha Centauri), the next-brightest star in the Egyp-
tian sky after Siriusand Canopus. Thetransit of Rigel
K entaurusmarksthe beginning of dawntwilight onl|
prt 26 (January 10). On 1V prt 7 (February 20), Rigel
Kentaurus setsduring dawn twilight. Further, the star
transitsat the start of dusk onsmw 5 (June 18) and sets
during dusk on 1V simw 28 (July 11), the beginning of
its period of invisibility.

Thoth

On 11 3ht 26, the Calendar notesthe “ going forth of
Thoth in order to judgein the presence of Re” (Bakir
1966:25). This date (October 12) marks the heliacal
rising of Alphekka (alpha Coronae Borealis).

The other two pr eventsfor Thoth are separated by
acoupleof daysbut seemto referencethe sameevent.
For 111 prt 10 (January 24), the Calendar states, “Itis
the day of the coming of Thoth” (1966:36). Again on
[l prt 13 (January 27), we find “coming of Thoth
(with hisspirits) onthisday” (1966:36). Onll1 prt 10,
Alphekka culminates at dawn. Coronae Borealisasa
wholetransitsduring dawntwilight over the course of
[ prt 10-13.

Bakir identifies seven other referencesto Thoth in
theCalendar. Oneof these, IV Axt 26 (November 11),
marksthe setting of Alphekkaat dusk, though the star
reappears later the same night. Between its dawn
rising on October 12 anditsdusk settingon November
11, Alphekka can be seen setting in the west in the
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evening and rising in the east at dawn on the same
night. Two Thoth-related passagesfall in this period.
On 1V 3ht 1 (October 17), Bakir (1966:26) has “the
Majesty of Thoth” issuing an order, while Leitz
(1994:148) notes, “Aufbruch der Majestat des
Thoth”—that is, the departure of the Magesty of
Thoth. A few dayslater, on 1V 3ht 9 (October 25), “It
is the day of the action performed by Thoth” (Bakir
1966:27). ThothisaMoongod (Bleeker 1973:114). It
is not clear why Thoth is here associated with
Alphekka. Possibly the form of the Coronae Borealis
suggested alunar crescent.

Isis

Thepassagesfor | sisappear toreferencetwo different
stars. Onlll 3ht 8 (September 24), the Calendar notes,
“lsisgoesforth—her heart being pleased on thisday,
the heritage being established unto her son, Horus”
(Bakir 1966:23). This day marks the heliacal rise of
Spica(alphaVirginis). Yet afew dayslater onlll 3ht
24 (October 10), “Isis goes forth, her heart being
happy and Nepthys in jubilation when they see
Onnophris. . . .” (1966:25), which coincideswith the
dawn culmination of Sirius.

There are three other references to Isis in the
Calendar. Two match Sirius events. Sirius sets at
dawn on | prt 14 (November 29). The Calendar
reports that on this day Isis is weeping for Osiris.
Subsequently, on Il prt 16 (December 31), we read
that Isisisawakened by Re; onthisdate Siriusis seen
rising at dusk.

Hedj-Hotep

On| 3ht 10 (July 28), the Calendar reports, “It isthe
day of the going forth of Hedj-Hotpe while al the
godsand goddessesareinfestivity” (Bakir 1966:14).
This day marks the heliacal rise of Algieba (gamma
Leonis). On1V 3ht 14 (October 30), “ The Hedj-hotpe
and the Tayet come forth from the temple of Benben
on this day” (Bakir 1966:28). The dawn transit of
Algiebatakes place on this day.

Bastet

For | prt 20 (December 5), “It isthe day of the going
forth of Bastet who protects the two lands and cares
(?) for him who comesin darkness’ (Bakir 1966:32).
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For I11 3ht 20 (October 6), the Calendar reports, “The
goingforth of Bastet, mistressof ‘ Ankh-towe, infront
of Re, she being angry” (1966:25).

If welook for abright star based on the belief that
one of the two datesis a heliacal rising, the star that
appears to fit these constraints is Sargas (theta
Scorpii): December 2 isthedate of the heliacal rise of
Sargas, and October 4 marks the beginning of its
period of invisibility.

However, the reference to “him who comes in
darkness’ suggests a better match. On December 5,
Orion rises after sunset. The god Osiris is strongly
associated with the constellation Orion. If Orion/
Osirisis“him who comesin darkness,” his caretaker
must be a nearby bright star. The star that seems to
most closely match the set of Calendar passagesis
Procyon, which rises at dusk on December 5. The
dawn transit of Procyon takes place on October 6.

There are four other references to Bastet in the
Calendar. On | prt 21 (December 6), the Calendar
announcesthe* guidance of thetwo lands by Bastet,”
andon| prt 29 (December 14), Thoth commandsthat
the two lands be guided by Bastet and Sekhmet. Red
Shift discloses that Procyon culminates at midnight
on December 14. During | prt 21-29, Procyon is
visible throughout the night from dusk until dawn.
The other two referencesto Bastet on 1l 3ht 10 and 1
prt 1 do not appear to be Procyon events.

If Bastet is indeed associated with Procyon, we
might expect tofind two other Bastet-rel ated eventsin
the Calendar: the heliacal rising of Procyon around |
3ht 5 (July 23) and Procyon’s period of invisibility
beginningaround 11 smw6 (May 23). Noreferenceto
Bastet isfound for | 3ht 5 or nearby dates. However,
the passagefor 111 sSmw 5 concernsthe departure of an
unnamed goddess“to the place wherefrom she came”
(Bakir 1966:45).

Shu

The Calendar notesthat | prt 16 (December 1) isthe
“goingforthof Shu . . . inorder to count thecrew of the
mesektet-boat” (Bakir 1966:31-32). Thisisagood fit
for the heliacal rising of Vega (alpha Lyrae). “The
going forth of Shu with the intention to bring back the
Wedjat-Eye” takes placeon Il $mw 30 (May 14). This
date roughly marks the acronychal rising of Vega.



Flame

On| 3ht 11 (July 29), “Itisthe day of the going forth
of the great flame raging in the inaccessible
shrine. . . who are in the following of his Majesty”
(Bakir 1966:14). The helical rise of Regulus takes
placeonthisday. On1prt 10 (November 25), “Itisthe
day of thecomingforth of flame (together with Horus
from the marshes) on thisday” (1966:31). There are
repeated referencesto agreat fireor aflameon | prt
1,1 prt3,1prt5,1prt7,andl prt 11. Duringthisperiod
thetransit of Regulus marksthe twelfth hour, the last
hour of darkness.

On |1l prt 10 (January 24), the “great flame” is
guided “into her house of the desert of eternity,
(along) the way which she has found among them”
(1996:108). Indeed, we note that Regulus setsin the
west during dawn twilight on January 24. Given all
this, oneexpectsto seeanentry for the“first hour,” the
dusk transit of Regulus around March 28. Sadly, this
date, | sSmw 13, isamong the datesthat areillegiblein
the original papyrus, and so we are deprived of deci-
sive proof.

Nun

The Calendar mentions the going forth of Nun on
threedates, two of whichareclosely adjacent. Onl prt
15 (November 30), “It isthe day of the going forth of
Nun through the cave to the place (where the gods
are) . .. (in) darkness’ (Bakir 1966:31). The Calen-
dar addson| prt 17 (December 2): “Itistheday of the
going forth of Nun to the place where the gods are.
Thosewho are above and bel ow comeinto existence;
the land being (still) in darkness’ (1966:32). That
caveismentioned six monthslater in IV smw 15 (June
28): “Donot go out on any road onthisday . . . going
forth of ReonittopropitiateNun . . . inhiscavern(in
front of) hisfollowers and the Ennead” (1966:48).
Finally, on Il 3ht 19 (September 5), the Calendar
announcesthe“going forth of Nun to set up the noble
onein his placein order to give compensation to the
gods who are in the presence of the noble one”
(1966:21). Nun is a personification of the primordial
waters of the abyss (Hornung 1982:280; Lesko
1991:95). Bakir interprets the “land being (still) in
darkness” inl prt 15-17 intermsof Egyptian creation

myth, wherein the waters of Nun precede al things,
including light. Let us take the scribe at his word:
Something is happening in full darkness. What was
seen in the sky between the end of evening twilight
and the beginning of morning twilight?

At the end of evening twilight on | prt 15-17, an
observer in Heliopolis would see the Milky Way arc
directly overhead, due east to due west. With the
passing of the hours of thenight, thearc would appear
to pivot and descend. The region of the sky south of
the Milky Way’ s arc appears to set below the south-
western horizon. This darkness beneath abright arch
might have suggested the mouth of a cave. The
constellation prominently visiblewithinthat regionis
Orion.

On | prt 17, just before the beginning of morning
twilight, the Milky Way rings the horizon. Shortly
thereafter, the Sun rises—at the point where the
ecliptic crosses the Milky Way. Six months |ater, on
IV smw 15, the Sun rises at the other point where its
path crossesthe Milky Way. The positioning of gods
on boatsin Figures 1 and 2 al so suggests these points
of intersection.

As mentioned earlier, the Egyptians viewed the
Milky Way as a celestial waterway. | conclude that
here Nun is being identified with the Milky Way,
which appeared to divide the sky into two regions
(Davis 1985:5102), and that these passages concern
the intersection of the Sun’s path with the path of the
Milky Way.

What was the Milky Way doing on September 5?
Who is the noble one, and what compensation is sug-
gested here? Starting at dusk on September 4, an
observer in Heliopoliswould perceive the Milky Way
arched directly overhead, with stars of Sagittariusvis-
ible at its southwestern end. Over the course of the
entire night, the Milky Way remains at the zenith,
dividing the sky. At dawn on September 5, the constel -
lation of Orion culminates. | have aready shown that
the stars of Sagittarius seem to be associated with the
confederatesof thegod Sethandthat Osirisisidentified
with our constellation Orion. The “noble one” is pre-
sumably Osiris/Orion, thevictim of murder by Sethand
hisconfederates. On |l 3ht 19, the starsof Orion/Osiris
are “elevated” while the stars of the enemy of Orion/
Osiris descend and disappear into the west.
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FIGURE 1. Decans and constellations of ancient Egypt. The top register gives names of the decans; the bottom
register shows constellation figuresand asterismsabove aprocession of gods. Notethefiguresof | sis/Sothisand
OsirigOrion standing on boats, as well as the clusters illustrated in adjacent decanal hours. From the
astronomical ceilinginthetomb of Pharaoh Seti | (reproduced with the permission of the Metropolitan Museum

of Art, New York).

Majesty of Re

Onll 3ht 15 (September 1), the Calendar warns the
reader not to go out at night, for the “Majesty of Re”
goes forth “at nightfall with his followers’ (Bakir
1966:20), and if the reader sees this, the reader will
immediately die.

On IV prt 19 (March 4), six months later, the
“Majesty of Re” again goes forth, and the reader is
told thisis a most favorable day, that anything seen
will be good on thisday—although the preceding day
isunlucky on account of theimminent “going-forth”
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(1966:39). Re is a Sun god, but going forth “at
nightfall with hisfollowers’ suggeststhat these dates
concern something about the Sun and its“followers’
visible at night.

In 1312 B.c.E., the solstice points were in our
constellations Cancer and Capricornus. These con-
stellationslieadjacent totheMilky Way. Onll 3ht 15,
the south solstice point (in Capricornus) is culminat-
ing at the beginning of full darkness. Onthisnight the
path of the Sun and his “followers’ between fall
equinox and vernal equinox isvisibleat thebeginning
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FIGURE 2. Decans and constellations of ancient Egypt. Note the boat constellation flanked by many stars.
From the astronomical ceiling in the tomb of Pharaoh Seti | (reproduced with the permission of the

Metropolitan Museum of Art, New Y ork).

of full darkness. Similarly, on IV prt 19, the north
solstice point (in Cancer) is culminating (and very
near the zenith) at the beginning of full darkness. On
this night the ecliptic constellations between vernal
equinox and fall equinox arevisible. Accordingly the
passages for Il 3ht 15 and IV prt 19 may be taken as
statements about the Sun and the ecliptic constella-
tions (aswell as a corresponding division of the year
into lucky and unlucky halves). Table 1 summarizes
the dates, mythological figures or deities, and astro-
nomical events discussed so far.

Tentative Identifications

For the remaining pr events, | checked dates for the
rising of bright stars. The results are summarized in
Table2. Althoughtheseresultsare considerably more
tentativethanthoseof Table1, afew merit discussion.

Sekhmet

Sekhmet “goes forth” on 1 3ht 25 (August 12). The
heliacal rise of Zosma (delta Leonis) takes place on
this day. The Calendar contains seven other refer-
ences to Sekhmet, four of which may be Zosma
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events. The date 1 prt 5 (November 20) coincides
withthedawntransit of Zosma; | prt 9 (November 24)
and 1 prt 12 (November 27) refer to Sekhmet's
actionson 1 prt 5. In | prt 5, Sekhmet “places the
flame in front of the great ones’ (Bakir 1966:108).
This flame is most likely Regulus, the star of the
previous “hour.” The dusk transit of Zosma marks
“the day of the executioners of Sekhmet” on 11 Smw
25 (June 8).

Hathor

Thepassagefor I 3ht 2 (July 22) notesthe® goingforth”
of Hathor. The heliacal rise of Phaet (alpha
Columbae) takes place on this day. The one other
reference to Hathor in the Calendar is 11l ht 1 (Sep-
tember 17). On this day the Calendar notes a “Feast
of the mistress of heaven, Hathor in heaven” (Bakir
1966:22), and Phaet culminates during morning twi-
light.

Ma’t

After notingthecomingforth of Seth, 11 prt 3 (Decem-
ber 18) adds “the navigation of Ma't to the place
(where the gods are)” (Bakir 1966:33). As the pas-
sages for Nun suggest that “the place where the gods
are’ liesat or beyond thewestern horizon, | looked for
the setting of a prominent star. December 18 marks
the setting of Fomalhaut (alpha Piscis Austrini) and
thebeginning of itsperiod of invisibility. Thismay be
another instance of framing oppositionin both mythic
and astronomical terms: on 1 prt 3, Ma't, goddess of
justiceand order (Hornung 1982:279), setsinthewest
when the confederates of Seth, the murderer of Osiris
and god of confusion (TeVelde 1977:81-98), appear
in the east.

Onl1 smw 18 (June 1), the day of the dawn transit
of Fomalhaut, weread of “thegoing forthof Ma't and
Re. .. secret on this day” (Bakir 1966:106). On |

3ht 22 (October 8), Fomalhaut transits at the end of

evening twilight, and for this date we find “raising
Ma tin order to see Re, when sheissummoned by the
godsinthe presence of Re” (1966:106). Fomalhaut’s
heliacal rising marksthe * going forth of Khepri, who
hears the words of hisfollowers’ on IV prt 16 (Feb-
ruary 27).
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Table 1. Deities with Two or More pr in the
Cairo Calendar

Passage  Date Deity Object”

| 3ht 10 7/28  Hedj-Hotpe  Algieba
I3ht 11 7/29  Flame Regulus
Il3ht 4 8/21  Anubis Denebola

Il 3ht 15 9/1 Magjesty of Re Ecliptic
20t19  9/5  Nun Milky Way”
I13ht 21 97 Neith Canopus
1130t 8 9/24 Isis Spica
I113ht20  10/6 Bastet Procyon’
3ht24  10/10 Isis Sirius’
[113ht 26 10/12 Thoth Alphekka
IV3ht14  10/30 Hedj-Hotpe  Algieba’

| prt 10 11/25 Flame Regulusd

| prt 15 11/30  Nun Milky Way’
| prt 16 12/1  Shu Vega

| prt 17 12/2  Nun Milky Way’
| prt 20 12/5 Bastet Procyon’
Ilprt3 12/18 Seth Sagittarius
lprt26  1/10  Min Rigel Kentaurus’
I prt5 1/19 Neith Canopusf
Il prt 6 /20  Anubis Denebola’
Il prt10  1/24  Thoth Alphekka’
Il prt13 127  Thoth Coronae Boredlis’

IV prt 7 2/20  Min Rigel Kentaurus’

IVprtl7 3/3  Seth Sagjttarius’
IV prt 19 3/4 Magjesty of Re Eclipti ¢
ITsmw?26 5/10 Neith Canopusd
Ilsmw30 514 Shu Vega
IVemwi15 6/28 ReandNun  Milky Way’

“Unlessindicated otherwise, all events are heliacal risi ngs for
the star or asterism.

°See text for discussion.

“Transit at dawn.

Set ng at dusk (beginning of period of invisibility).
°Rising at dusk.

"Measure of duration of visibility.

*Setting at dawn.



Table 2. Other pr in the Cairo Calendar

Passage  Date Deity Object”
I3ht4 7/22  Hathor Phaet
I3ht 8 7/26  Regoesforth —
I3ht 19 8/6 [illegible] —
I3ht 25 8/12  Sekhmet Zosma
Isht29  10/15 Threenoble Crux
ladies
IV3ht5 10/21 Khentet-'abet —
IV3ht13  10/29 Whiteone Canopusb
of heaven
IV3ht21 11/6  Great ones —
| prt 19 12/4  Thegods Orion and Sirius’
Il prt 3 12/18 Ma't Fomalhaut’
Il prt 10 12/25 Wedjat-eye —
Il prt 11 12/26  Sobek Deneb
Il prt 15 12/30 Thegods —
Il prt 18 12 Seven
executioners —
IV prt 6 2/19 Thestars Scorpi us’
IVprtle 3/1 Khepri Fomalhaut
Il smw 18 5/2 Khenty Capella
Ilsmw18 6/1 MatandRe  Fomahaut’

“Unlessindicated otherwise, all events are heliacal risings for

the star or asterism.
"Setti ng at dawn.

“Setti ng at dusk (beginning of period of invisibility).

dSee text for discussion.

“Transit at dawn.

“White One of Heaven”

For 1V 3ht 13 (October 29), the Calendar reports“the
going forth of the white one (or the Mgjesty) of
heaven, their (for ‘her’) heart being pleased in the
presence of Re’ (Bakir 1966:28). Elsewhere, the
“white one of heaven” ismentioned in afragmentary
entry for 1 smw 10 (March 25): “Proceeding of the
white one of heaven upstream to seek at the front
among (thosewhorebelled against their) master inthe
Delta’ (1966:41).

| choseto treat this*“proceeding” as an astronomi-
cal event. Having donethis, | found the“white one of
heaven” was Canopus. October 29 marks the dawn
setting of the star, whileit transits at evening twilight
onMarch 25. If thisidentificationiscorrect, thereare
five dates in the Cairo Calendar associated with the
observation of Canopus.

Sobek

A festival of Neithiscelebrated on Il prt 11 (Decem-
ber 26), but itismarked by “thegoingforth of Sobek,”
the crocodile-god mentioned earlier (Bakir 1966:34).
It istempting to identify thiswith the heliacal rise of
Deneb (alpha Cygni). In the Calendar there is one
other explicit reference to Sobek, on Il 3ht 22 (Sep-
tember 8) (1966:26). On this day Deneb sets at the
beginning of dawn twilight.

Another possibility deserves mention: Locher
(1985:5152) proposedidentificationsfor thenorthern
constellations of ancient Egypt. Among these north-
ern constellationsisthefigureof ahi ppopotamuswith
acrocodilestanding onitsback (seeFig. 3). Locher’'s
proposed crocodileisaband of starsontheedgeof the
Milky Way, withnoseat Alfrick (betaCephei), aneye
at Alderamin (alpha Cephei), and tail stretching past
iota Cygni and kappa Cygni. These stars rise, along
with Deneb, in the northeast at dawn twilight on
December 26.

The Three Noble Ladies

On 111 3ht 29 (October 15), the Calendar reports the
“going forth of the three noble ladies who are in the
Tanenet sanctuary inthe presenceof Ptah, beautiful of
face, while giving praise to Re, him who belongs to
thethroneof thetruth of thetempl esof thegoddesses”
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FIGURE 3. Thecircumpolar constellations. Fromtheastronomical ceilinginthetomb of Pharaoh Seti | (reproduced with
the permission of the Metropolitan Museum of Art, New Y ork).

(Bakir 1966:26). Didthe Egyptiansview thefour stars
of the constellation Crux asthegod Ptah and thethree
noble ladies? It would seem so: Acrux transits at the
beginning of morning twilight on I prt 1 (December
16), “thefestival of (lifting) theheaven of Reby Ptah”
(1966:105).

The Stars

“Going forth of the stars, bitterly and openly” takes
placeon 1V prt 6 (February 19). Bakir (1966:38) and
Leitz (1994:307) compare this passage to that of 111
3ht 13 and conclude that the stars must be the Sethian
decan hry-rb wi3.
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Locher (1981:S74) pointsout that hry-fbwi3 isthe
middle decan of a large boat constellation whose
prow contains ared star; based on its position in the
star clocks and astronomical ceilings presented by
Neugebauer and Parker, he concludes that the boat
spans Scorpius and Sagittarius and that thered star is
Antares. Davis(1985:5104) al so placestheconstella-
tion of the boat in this general region of the sky (see
Fig. 2). In view of this, it isinteresting that IV prt 5
mentions “the red one” (Bakir 1966:38). The bitter
starsof IV prt 6 may includethe sting of the Scorpion,
Shaula (lambda Scorpii), which transits at the begin-
ning of dawn twilight on this day.



The Gods

The date | prt 19 (December 1) marks “the going
forth of the gods to Abydos’ (Bakir 1966:32). The
necropolis of Abydos was the center of the cult of
Osiris (Baines and Maek 1980:114; Erman 1971:
23; Lesko 1991:94). Red Shift discloses that on
this date in 1312 B.c.E., an observer would have
seen the constellation of Orion and the star Sirius set
during dawn twilight. Possibly the descent of these
stars in the West was thought to suggest a funeral
procession (see the previous remarks on Isis and |
prt 14).

Astral Determinism in the Cairo Calendar

| have presented stars, asterisms, and constellations
associated with at |east 28, and perhapsasmany as 39,
of the46 prinBook 11 of theCairo Calendar. The'my-
wnwt undoubtedly used such an almanac for the
timing of festivals and other activities. However,
thereisanother sideto the Calendar—an astrol ogical
or hemerological side.

Eachday inBook |1 of the Calendar isdividedinto
three parts, each marked asfavorable or unfavorable.
Therefollowsadescription of anevent that, asshown,
may be celestial. Many passages end with adviceor a
prediction.

The structure of the Book Il entries somewhat
resembles that of the omen texts of Mesopotamia.
Chadwick (1984:92—-93) describes the characteristic
form of the omen texts. each includes a protasis,
recounting a celestial observation, followed by the
apodosis, a prediction based on the content of the
protasis. However, there is a striking difference.
Mesopotamian celestial divination concerns matters
of state: “thewelfare of the nation, the economy, war
and peace, crops, plagues’ (1984:92-93). Campion
(2000:519) presents atypica omen from the middle
of the second millennium B.c.e.: “In month X1, 15th
day, Venusinthe west disappeared, 3 daysin the sky
it stayed away, and in month X1, 18th day, Venusin
the east became visible: springs will open, Adad his
rain, Eahisfloodswill bring, kingto king messagesof
reconciliation will send.”

The prognostications of the Cairo Calendar target
adifferent audience:

“Anyoneborn onthisday will diein astate of drunken-
ness’ (Bakir 1966: 19).

“Do not go out of your house on any road on this day”
(1966:37).

“Pay attention to the incense on the fire” (1966:38).
“If you see anything, it will be good on this day”
(1966:43).

Did the author of the Calendar, and those who con-
sulted it, see acausal relationship between the pr and
such predictions?

Kakosy (1982:163-165, 191) assertsthat an Egyp-
tian “proto-astrology” arosein the second half of the
New Kingdom, was enriched by foreign elements
during the Third Intermediate Period, and ultimately
became part of the Hellenistic synthesis responsible
for classical astrology. In establishing the timing of
thisdevel opment, he alludesto thelack of material or
textual evidence for astral determinism during Old
and MiddleKingdom periods: “[I]nspiteof theroleof
Sothis as bringer of the inundation, astral influence
appears amost invariably in funerary context up to
the middle of the 2nd millennium. . . . one gets the
impression that flood remained the sole earthly phe-
nomena that was supposed to start under an astra
influence” (1982:187).

That impression needs to be considered in a
broader context: the general absence of nonfunerary
astronomical texts from Old and Middle Kingdom
Egypt. If there are no texts on the starswritten for the
living, there will be no descriptions of “astral influ-
ence’ on earthly phenomena. The Calendar seemsto
be a document of this kind. Moreover, it is the only
one, together with the fragmentary Papyrus Sallier
IV, which appearsto beacopy of thesamework. Isthe
Cairo Calendar truly a New Kingdom innovation?
Considering that some pr passages in the Calendar
areilluminated by astral passagesfrom the Old King-
dom Pyramid Texts and the Middle Kingdom Coffin
Texts, itisfair to ask whether the practice of associat-
ing lucky and unlucky dayswiththe starsbeganinthe
New Kingdom.

Based on just two passages that mention stellar
decans, Kakosy (1982:188) citesthe Calendar asone

Vorume XVII 2002-2003 61



of two examples of New Kingdom belief in “astral
influence on particular days.” With the discovery of
the astral character of the pr passages, one can build
a stronger case for such a belief. It may even be
possible to reconstruct this “proto-astrology” and
trace its relationship to Babylonian and Hellenistic
devel opments.

Insummary, the Cairo Calendar is, at least in part,
astellar amanac. It documents risings, transits, and
settingsfor anumber of bright starsand asterismsand
includes descriptions of astronomical events. This
information was used by the imy-wnwt, the “Hour
Watchers’ responsiblefor thetiming of festivals and
religious observances. The Calendar’ suse of mytho-
logical and astral elementsfrom much older funerary
texts, plus comparison of the form and content of its
passages to Mesopotamian omen texts, suggests that
a form of astral divination was practiced in New
Kingdom Egypt. Pharaohsexpectedtojointhestarsin
the afterlife, but the Calendar shows that ordinary
Egyptians turned to the stars for guidance in the
conduct of life on earth.

Notes

1. Egyptian calendar dates have the form “month season
day.” The month is given as Roman numerals between | and
IV, and the day is given as an Arabic number. The seasonis
given by name. Bakir (1966) uses popular Englishrenderings
for the names of the Egyptian seasons: Akhet, Proyet, and
Shomsu. Leitz (1994) uses the trandliteration favored in
Egyptological literature: sht, prt, and mw. In this article the
latter are used.

2. Based on examination of Middle Kingdom star clocks,
Neugebauer and Parker (1960:1:100-102) deny that the 12
decanal hours extended from sunrise to sunset. They assert
that the 12 decana hours span only the period of true
darkness; the 12 hours of night were preceded, and followed
by, three decans during twilight. However, in the course
of tracing the evolution of the 24-hour day, they cite an
Eighteenth-Dynasty shadow clock whose calibration marks
indicate a 12-fold division of day (Davis 1985) and infer a
corresponding division of the period between sunset and
sunrise (Neugebauer and Parker 1960:1:121).

3. Theactual datefor theheliacal riseof astarisafunction
of several variables, including terrain, sky brightness, stellar
magnitude, and position relative to the Sun. In the course of
quantifying thesefactors, Schaefer (1987:S25) observed that
“themoment of heliacal risingfor bright stars . . . iswhenthe
Sunisrelatively near thehorizon andthestar iswell abovethe
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horizon.” Even for a bright star, poor observing conditions
candelay observation of heliacal rising (Schaefer 1987:S29).
September 6 is a conservative date for the heliacal rising of
Canopus.
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