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Abstract

The ancient Egyptians thought that there were two heavens, the
northern sky and the southern sky, separated by a channel called
“mr-n-xA” and they relied on the stars as timekeepers during the
night, which they called “BAktiw”. This decans measured time
for 360 days of the year, with five days remaining to complete the
year, known as five days upon the year “diw Hryw rpt “;where

triangle decans are used to measure these five days.

Keywords: Decans, Five Epagomenal Days, Sopdet, Time

Measurement, Asyut's Coffin Lids, Sinnamut's Tomb.

1. Introduction

The ancient Egyptians astonished the world with their enormous
civilization, in numerous disciplines of science, math, astronomy
and life, ancient Egyptian texts demonstrated his superiority and
ingenuity. He was noted for his understanding of the numerous
calendars, and so he was able to precisely measure time, and there
were many methods he used to measure time, which varied

depending on whether it was day or night.
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The Celestial sphere was split into three portions by the ancient
Egyptians: a northern, southern, and center third in the middle.
Because there are 12 months in a year, each of these three portions
Is divided into 12 pieces, resulting in 36 sections, which are the

year's star weeks®.

The focus of this research is on one of the ways for measuring
time. They're known as the "Triangle decans."” It's worth
mentioning that the word decan is taken from the Latin word
Decanus; the word Decans represents the ten days that a star
spends in the sky before another star appears, and is derived from

the word Deka, which means ten®.

2. The Decans' concept and significance “BAktiw”

The ancient Egyptians believed that the bAkti were a group of
stars or a single star that appeared in the sky to indicate time ©;
thus, they divided the month into star groups (decans), allowing
him to measure the time at night. Many inscriptions have been
discovered, revealing the stars and their names. It is noted that
there are approximately 36 stellar decans, each with its own
column® | and the stellar clocks are divided into squares that read
counterclockwise from right to left. In the astronomical scenes,
Mars, Jupiter, and Saturn appear first, followed by Sopdet, the
decan of the five epagomenal days, Venus, and Mercury®.
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The Egyptians attempted to establish a law based on the
movement of celestial bodies, just as Egyptian calendars were

developed based on the cycle of the sun, moon, and Sirius'®

The decanal stars were given the name bAkw by the ancient
Egyptians. In new kingdom astronomical sources, the name is

most likely unrelated to the ninth decan "bAkti." "
If the stars were considered as servants of the sun and moon, the

term could be derived from "bAk §O% which meaning

servant. ® Through this text, the meaning becomes evident.

o— BN % D

pt Xry HAyty bAktyw m-xt .sn
Heaven with the two lights (Ra-xnsw)
The decans with them

By examining the written forms of BAktiw, it was discovered that
there are many various ways of writing linguistic signs in ancient

Egyptian texts, with instances as follows:

%\Q\|*| c%%illl ‘%}%;i‘(m) %UqQ*|$Ec(n)_

Since the period of the Pyramids texts, it has been reported that
there have been clocks to measure the time at night; on the eastern

wall of the pyramid of Unas, the following appeared :*?
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M. EDZ]T
(B oxF

Dd mdw Dsr n Wnis grH sbi.n Wnis wnwt

Holy recitation of Unas who organized the time of the night,

for Unas who sent the clocks

It's worth mentioning, though, that the precise date when the
ancient Egyptians began splitting the hours is unknown. The
separation of hours did not appear clearly until the New Kingdom
era, however the preceding text suggests that it occurred before
the New Kingdom era. Because the ancient Egyptians divided the
month into three halves, each week containing ten days, and the
tables depicted 36 constellations, 36 x 10 = 360 days, they were
known as the tens of stars, and by adding the decan of the five
epagomenal days to the days on the year, a total of 365 days was

achieved.

The decans (tens stars) were used to determine the time at night
since they had a star oscillation through which the time was
estimated because the length of the night and day varied
throughout the year, this is why the ancient Egyptians explained
that the length of the night was related to the length of the last
hours of the night, as the star's vibration of this time increased in
length, and vice versa when the night shortened, and that was
related to the shortness of the last hours of the night, and that was
a result of the shortening of the star's vibration of this time.
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As the stellar hours were determined by the successive burning of

the constellations!’? | the passing of the star at a specific point was

evidence of a specific hour, and thus its appearance early 40
minutes; As a result, it refers to the previous hour, and the early
appearance of the decan is due to the Earth's rotational speed in
comparison to the sun and stars. For example, the rising of the star
will appear as an indicator of the end of the twelve o'clock hour at
night for the first ten days, and then it will become an indicator of
the eleventh hour at night, and so on. Thus, at twelve o'clock,

another star was determined, which, after ten days, became an

indicator of the eleventh hour at night.!¥

3. Triangle Decans and Their Significance

The Egyptians, like their contemporaries, relied on the
appearance of the star Sopdet to calculate their calendar, which
coincided with the arrival of the flood; this is the same star of
"Sirius” known to Arabs as "The Yemeni Sirius." Set the seasons
and the calendar year. The Egyptians noticed that the "brightest
star,” Sirius, appears once a year on a specific day. Around 4236
BC, they considered that day to be the start of the calendar and
the beginning of the year.
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They initially thought the year was three hundred and sixty days,
but when they calculated the time between the appearances of
Sirius twice in a row, they discovered it was three hundred and
sixty-five days. The five extra days (epagomenal) were
commemorated as deity feasts; it was thought to be the days
when deities were born.™® During the Old Kingdom and until
the end of the Greek and Roman eras, the stars played a

prominent role in ancient Egyptian beliefs.

During the five Epagomenal days, the Triangle Decans are the

constellation of stars in charge of measuring the time at night.

1
The term diw Hryw rnpt{o%G)ll is thought to have first

¥
appeared in a tomb of 'Ni kA anx~=» | ," "“during the reign of King

Userkaf, he was the keeper of the royal estate. His tomb is the second of
= -
fifteen tombs carved into the rock!!” in dhnt M o & (8.

4. Time Measurement Techniques

Each clock is essentially a table with twelve rows indicating the hours
of the night and 36 columns reflecting the thirty-six decades (10-day
periods) that make up the civil year's twelve months. The layout of a
hypothetical ideal rising star clock is shown in Table 1. Each decan
name is represented by the numbers 1 to 36 and the letters A to L
(except I) in the main body of the table. The table's main body
accommodates 360 days and is topped by a date row listing 36
decades. The name ‘“diagonal star clock” comes from the diagonal

pattern made by the decan names in this section of the table.
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Because of the form they make in the star clock table, the decan
names represented by the letters A to L are commonly referred to as

triangle decans. Ordinary decans will be from 1 through 36.

The table's four leftmost columns contain a list of all decans, followed
by the usual decans in the first three columns, the list columns (which
appear to have no timekeeping purpose but may have served as a
reference list of decans used in the clock), and the eleven triangle
decans A to L and also one extra triangle decan M in the final column.
The extra five entire days of the year (the epagomenal days, or 'days
upon the year') were kept in this epagomenal column for timekeeping.
A horizontal strip with offering inscriptions and 16 vertical strip
bearing figures of deities related with the sky split the table into

quarters.®
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The following is how the table would have been used:

During the hours of darkness, an observer can stare at the eastern
horizon at any time. He searches the horizon for a decan that is just
visible above the horizon. Knowing the date, he searches the rising
star clock table for the column of twelve decan names that is headed
by either the precise date or a date within the last nine days. He

discovers the name of the decan he has noticed in that column.

95



INTERNATIONAL JOURNAL OF
ADVANCED STUDIES IN WORLD ARCHAEOLOGY

ISSN: 2785-9606 VOLUME 5, ISSUE 1, 2022, 89 — 106.

The first place denotes the first hour of the night, and so on until
the twelfth position, which denotes the twelfth hour.

For example decan 20 is seventh in that column, therefore it is
the seventh hour of the night, if it is rising beyond the eastern
horizon and the day is in the middle decade of the first month of
Peret.

5.Triangle Shape Symbolism

During the five epagomenal days, the ancient Egyptians used 12
triangular stars to measure time. Because of the shape they make

in the star clock table, it was given this name. %

The triangle arose as a result of two major factors. First, the
ancient Egyptian week was made up of ten days. The second is
known as the sidereal day, which means that it takes the star 23
hours, 56 minutes, and 4 seconds to complete a full cycle, and by
applying this sidereal day and continuing to record observations,
the observing star appears to move to replace another star in its
place, resulting in what is known as the angle of the clock. It is
the angle between the observer's meridian plane and the plane of
the celestial body's location, where the angular units can be
converted into hours, minutes, and seconds, as shown in the table

below®?
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Whereas the angle between the first observing star and the next is

9.9 degrees until we reach the 36th star, the angle difference is

345 degrees, and after ten days, the first day of epagomenal days

begins after the appearance of the 36th star, so the angle

difference becomes 345.8 degrees with the appearance of star A,

expressing the first day of epagomenal days. ¢?

Diagram demonstrating the operation of triangle stars

EAT, I, p.109, fig 32.

It is in charge of determining the hours of the night during the

five days of the epagomenal, and their number reached 12 stars
during the era of the first transition and the middle kingdom®,
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which are immediately following the main 36 stars, but they did

not appear completely during the new kingdom, with only 6 of

them appearing, and planets replacing the rest stars. These stars

first appeared in Sinnamut's tomb and later in Ramesses'

tombs.®¥

5. Astronomical Monuments with Triangle Decans

N Decans Transliteration
| PResand | o
| N T
> Jh2s | PTEPRPE L xox
4 a-IJ g rmn Xry dynasty,
from
° 145 Xaw Asyut
(25)
6 EA tpy- a spd
7 = imy —xt
.:H:, A A 1mzpdx
| binbin e
° 111 X
10 El 0 0A nTr DA pt
7 Mﬁ /11111117
" T
12 ﬂ‘%}l[ﬂ pHwy sAbw
The same decans appeared on the it- ib sarcophagus®“®with some

smashed, and completely smashed on coffins of ¢ xw-n-sgr and

idy “@and fully featured on coffins of ®® aSyt and igr ®®with the

eleventh decan also smashed.

98




INTERNATIONAL JOURNAL OF
ADVANCED STUDIES IN WORLD ARCHAEOLOGY

ISSN: 2785-9606 VOLUME 5, ISSUE 1, 2022, 89 — 106.

On the Hgat® sarcophagus the identity of the smashed eleventh

decan was revealed, and it was named WE} sAbw.

N Decans Transliteration Group 1
1 '—'ﬁ Stwy Senmut
= = Amenhotep
c [ _%Eﬁ srw I11(clepsydra)
3 I > Sspt Ramses |1
(Ramessum
4 AbSs Temple)
5 lil‘_]—'ujf'ﬂ Hods Ramses 111
0 @:" * P (H%lzj)u Temple)
6 nTr Was
11—

Only six decans appeared in the New Kingdom. It is worth
mentioning that in various sources some decans have been

substituted by others , as well as the various written forms of

I:I%
decans. For example, the stwy decan & 2 did not feature in
the temples of Habu and Ramesseum. While several decans

appeared in the tombs of Ramesses VI, VII and IX, such as the

decan nhs ym"j* and the decan :&QEX*, as well as

the decan siAtw, and the decan stwy = Q111 also appeared in a

different written form.

In the temple of Seti I, and in his tomb and in the tombs of King
]

Rameses Il, Merneptah and Tausert, the decan ipsD q—-—b*

as well as szm* spSsn appears.
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N Decans Transliteration Group
2(A)
1 | 2 Stwy Tombs of:
) R
2 i Nsrw V?mses
“ Ramses
3 y/1/4 Sspt
] 1( P VII
4 a IpsD Ramses
5 - SpSsn 33
[ S )
6 — nTr Was
£ %
N Decans Transliteration Group
2(B)
1 Stwy Tombs of:
5 =] ﬁ* <iAtw Ramses
o
= BT« e
3 Dl Nsrw
yﬂﬁa@* VI
4 Vil Sspt Ramses
0 o~ IX
5 Nhs
o/ ol %
5 - abSsn
6 nTr Was
TR\
N Decans Transliteration Group 3
1 B Stwy Seti I(
5 %El“@* Moo Tomb and
| 2 b | ol
3 an Sspt
0 7;( P Tomb
4 O ipsD Tawesrt
o1 T
5 HJ: * spSsn Ramses 11
WA
6 = nTr wAS Abydos
161 % Temple
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6. Conclusion

There is a difference between the names of the stars and their
numbers, which is due to changes in the locations of the stars and
how they are observed, as well as the extent to which some stars
appear and disappear.

Scientists disagreed on this, including Neugebauer, Parker, and
Simons, who confirmed the development of ancient Egyptian
astronomy, to determine the star year, the astronomer used a
triangular system of 12 stars.

However, the appearance of the number of stars in the days of
epagomenal as six or seven caused confusion in astronomical
calculations, leading the researcher to believe that there were
unsuccessful results, such as the reappearance of the stars twice
in different written forms, or the writing of the star twice on the
same coffin.

There is also an explanation for "Daressy" ©, as it is thought
that these stars contain planets in their folds, as the star (nTr DA
pt) is thought to be Saturn, while the star smd mHty is Mercury,
and the star smd rsy is Jupiter.

The emergence of planets after the star Sopdt and then the
triangle stars is noted in the New Kingdom and the late era. As a
result, it is possible to conclude that the epagomenal has seven
stars and five planets.

From the foregoing, it is possible to deduce the ancient
Egyptian's knowledge of the days of epagomenal without
knowing how to verify their account, which caused him to
abandon that in the Ramesses tombs.
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The planets were used to measure time by the ancient Egyptians,
as they were one of the twelve stars responsible for measuring
time in the star panels.

As Leitz points out, days of forgetfulness are not always placed
on religious and national occasions, so the twelve stars are
sometimes placed symbolically rather than for astronomical
calculations. ©®

(*) Waziry,A. The Idioms of Time in Ancient Egypt until the End
of New Kingdom Period, "Linguistic and Cultural Study",
Master's thesis in Egyptology and archaeology, Faculty of
Archaeology, Cairo university,(2006), p.47.; “Linguistic
Symbolic Approach of Ancient Egyptian differentiation between
Northern and Southern Constellations”, "EJARS", Vol. 5,
(2015), p.97. Parker, R. A, The Calenders of Ancient Egypt,
Chicago, (1950), p. 51ff; Schott, S., Altdgyptische Festdated,
AAWLM, Mainz, (1950), pp. 5-10; Von Beckerath, J., LA 1l1, cl.
298; Worth, V. I., The Macmillan Dictionary of Astronomy,
London, (1979), p. 185.

(%) Conman, J. "The Egyptian Origins of Planetary Hypsomata",
DE, Vol. 64, Oxford, (2009), p.2007. Isabelle, F, Dictionary of
Egyptian Mythology, Translated by :Maher Gewegaty, Cairo
(2001), p.151.

() Schott, S., Die Altagyptischen Dekane, in: Gundel, W.,
Dekane und Dekansternbilder,
Gluckstadt und Hamburg, (1936), p. 13.

() Waziry, A The Idioms of Time in Ancient Egypt until the End
of New Kingdom Period, p.36.

(°) Zoheir, M., Astronomical Scenes in Royal Tombs Until The
End of the New Kingdom, PhD Thesis, Faculty of Archeology,
Cairo university,(2008), p.229

102



INTERNATIONAL JOURNAL OF
ADVANCED STUDIES IN WORLD ARCHAEOLOGY

ISSN: 2785-9606 VOLUME 5, ISSUE 1, 2022, 89 — 106.

(°) Rose, L, Sun, Moon and Sothis, A study of Calendars and
Calendar Reforms in Ancient Egypt, Osiris I1,USA, (1999), p.4f.
(") WPL, p.304.

(®) Wh I, p. 426(3).

(°) Edfu, V, 6,(10).

(*°) WPL, p.304.

(') Mariette, A., Les Papyrus Egyptiens du Musée Boulag. Tome
1, Kairo,(1871), line 10.

(*%) Pyr, 505a.

(**) Parker.A., "Ancient Egyptian Astronomy", Phil. Trans. R.
Soc. Lond. A. 276, (1974, p. 55; Neugebauer O., & Parker, R.
A., The Egyptian “Decans” Astronomy and History Selected
Essays, Springer, New York, (1983), p. 205., Waziry, A., The
Idioms of Time in Ancient Egypt until the End of New Kingdom
Period, p.43-50., Adolf, E. & Hermann R., Egypt and Egyptian
Life in Antiquity, translated by: Abdel Moneim Abu Bakr and
Muharram Kamal, Cairo, I, (1953), p.377.

() Massimiliano, F., Astronomy in Ancient Egypt, Translate by:
Fatma Fawzy, Alaa Shahen, Anas Ibrahim, (2015) p.112-15.

(**) Nazir, W., The Plant Wealth of the Ancient Egyptians,
(1970), p. 35f.

(*°) Elgammal, Kh., Five Epagomenal Days in Ancient Egyptian
Beliefs Till The End Of Greco Roman Period, Master's thesis in
Egyptology and archaeology, Faculty of Archaeology, Fayoum
university, (2018), p.23. Manuelian, P.,An essay in document
transmission ni kA anx and the earliest Hryw rnpt, JNES
45,(1986),p.1

103



INTERNATIONAL JOURNAL OF
ADVANCED STUDIES IN WORLD ARCHAEOLOGY

ISSN: 2785-9606 VOLUME 5, ISSUE 1, 2022, 89 — 106.

(*') In 1853, German “Brugsch” found fifteen rock-cut tombs
belonging to the “Tahna al-Jabal”, belonging to the supervisors
of the royal estates in the Fourth and Fifth Dynasties, and among
them were the priests of the goddess Hathor. It was known as the
Frieze Tombs, In relation to the architect George Fraser because
he was the first to document them in his book “The Early Tombs
at Tehneh”., Tahna al-Jabal is a village in Minya Governorate,
known in ancient Egyptian texts as “tA dhnt" means vanguard or
front and also known mrt nfrt < pr Imn mt xnty ".

(**) PM, 1V, p.131; cf: Fraser, G.,The Early Tombs at Tehneh,"
ASAE 3 (1902),pp.122-30; Maspero, G., Sur le Sens de certains
tableaux qui décorent la tombe de Noukan-khou, ASAE 3
(1902),pp.131-38.

(**) Saymon, S., A Star's Year: the Annual Cycle in the Ancient
Egyptian Sky", in Calendars and Years: Astronomy and Time in
the Ancient Near East, Ed. J. M. Steele, Oxbow Books (2007),
p.16f.

(*°) Symons, S., A Star's Year , the Annual Cycle in the Ancient
Egyptian Sky, p 16.

(*") Al-Wardad, M., Celestial Sphere, The Astronomical
Observer’s Guide, The Jordanian Astronomical Society, (2013),
p.of.

(*®) EAT, |, pp. 107-109.; Symons, S., A Star's Year , p.16.

(*) EAT, I, p.3.

(*Y) EAT, I, p.3.

(*°) Arquier, B., "Le Double Sarcophage de Mésehti S1IC (CG
28118)-S2C (CG 28119): Recherché sur I'organisation du Décor
Iconographi Queettextuel.” PhD diss, Université Paul, Valéry
Montpellier 111, (2013), p.98.

104



INTERNATIONAL JOURNAL OF
ADVANCED STUDIES IN WORLD ARCHAEOLOGY

ISSN: 2785-9606 VOLUME 5, ISSUE 1, 2022, 89 — 106.

(*®) Pogo, A., "Calendars on Coffin Lids from Asyut", Isis 17,
Belgium, (1932), P1.6; EAT, I, P1.3-4.; Schott, Festdaten, Tf, 1.
(*') Chassinat, E., and Palanque, Ch., Une Campagne de Fouilles
dans la Nécropole d'Assiout, Vol 24, IFAO, (1911), PLXXIV;
EAT, I, Pl. 6.

(*®) EAT, I, PI. 6-7

(*®) Winlock, Herbert E. Excavations at Deir el Bahri, 1911-
1931, Macmillan, (1942), P1.9.; EAT, 1, P1.9-10.; Pogo, A,
"Three Unpublished Calendars From Asyut”, Osiris. 1, Chicago
(1936), PI.16f.

*°) EAT, I, P1.11-13.

(*Y) EAT, I, pp.14f; PM, V, p. 241; Pogo, A., "Three Unpublished
Calendars From Asyut™, Osiris, 1, Chicago (1936), pp. 500-509
for more: Willems, Ah, & Harco, W., The Coffin of
Hegata:(Cairo JJE 36418): A case study of Egyptian Funerary
Culture of the Early Middle Kingdom, Vol., 70, Peeters
Publishers, (1996).

(**) Dorman, F. ,The Tombs of Senenmut: The Architecture and
Decoration of  Tombs 71 and 353,Metroplitan
Museum of Art, (1991), PI1.85.; Von Bomhard, AS., Le
Calendrier Egyptien: Une Oeuvred’éternité, London: Periplus,
(1999), p.27, Fig. 11, Sloley, W., "Ptimitve Mothods of
Measruing Time: With Special Reference to Egypt", JEA 17,
(1931), PI. XIX, XX..,Schott, Festdaten, Tf, 3. ; Sadek, A.,f., Le
PlafondAstronomiquedu Ramesseum, Memnonia |, Le Caire,
(1990/1991), PI. XXXIII.; Medinet Habu,VI, Orientaral Institute
Epigraphic Survey, OIP, 84, Chicago (1963), PI. 476.

105



INTERNATIONAL JOURNAL OF
ADVANCED STUDIES IN WORLD ARCHAEOLOGY

ISSN: 2785-9606 VOLUME 5, ISSUE 1, 2022, 89 — 106.

(*®) Darnell, J., The Enigmatic Netherworld Books of the Solar-
Osirian unity: Cryptographic Compositions in the Tombs of
Tutankhamun, Ramesses VI and Ramesses 1X, PL.15. Hornung,
R., Zwei Ramessidische Konigsgréber: Ramses IV und Ramses
VII, Mainz, (1990), p.71f. EAT, Il, PL.7, EAT, Il, PL.8.

(Y LD., 11, Pls. 137 , PM, |, pp.542-543; cf: Hornung, E., The
Tomb of Pharaon Sethi I, Minchen ,(1991); Romer, J., Valley of
the Kings, Lodon, (1981), p.70; Carter, H., "Report of Work
Done in Upper Egypt", ASAE , 6, (1906), p.113. Calverley, A.,&
Myrtle F., The Temple of King Sethos | at Abydos, Egypt
Exploration

Society, VoL.11I, (1933), Pl .59

(**) Daressy, G.,"Une Ancient Liste Des Decans Egyptiens",
ASAE. |, Cairo (1900), p. 88.

(*°) Leitz, CH., Studien Zur Agyptischen Astronomin Von Band.
49, Wiesbaden (1991), p.5f.

106



