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PREFACE.
Tue enormous advance which has been recently made in
our astronomical knowlédge, and in onr power of investigating
the various bodies which people space, 1s to a very great
extent due to the introduction of methods of work and ideas
from other branches of seience.

Much of the recent progress has been, we may indeed
say. entirely dependent upon the introduction of the methods
of inquiry to which I refer.  While this is generally recognised,
it is often forgotten that a knowledge of even elementary
astronomy may be of very great assistance to students of
other branches of science; in other words, that astronomy
is well able to pay her debt.  Amongst those branches
is obviously that which deals with man’s first attempts to
grasp the meaning and phenomena of the universe in which
he found himself before any scientific methods were available
to him; before he had any idea of the origins or the con-
ditionings of the things around him.

In the present volume I propose to give an account
of some attempts I have been making in my leisure moments
during the past three years to see whether any ideas could
be obtained as to the carly astronomical views of the Egyptians,
from a study of their temples and the mythology connected
with the various cults.

How 1 came to take up this inquiry may be gathered
from the following statement :-—

It chanced that in March, 1890, during a briet hohday,
I went to the Levant. I went with a good friend, who,
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one day when we were visiting the ruins of the Parthenon,
and again when we found ourselves at the temple at Eleusis,
lent me his pocket-compass.  The ecurtous direction i which
the Parthenon was built, and the many changes of direction
in the foundations at Eleusis revealed by the French ex-
cavations, were so very striking and suggestive that I thought
it worth while to note the hearings so as to see whether
there was any possible astronomical origin for the direetion
of the h?lll]lll' and the vartous changes in direetion to which
[ have referred. What I had in my mind was the famliar
statement that in England the eastern windows of churches
tace generally—if they are properly constructed—to the
place of sunrising on the festival of the patron saint; this
is why, for instance, the churches of St. John the Baptist
face very nearly north-east. This direction towards the sun-
rising 1s the origin of the general use of the term orienfation,
which 1s applied just as frequently to other buildings the
direction of which is towards the west or north or south.
Now, if this should chanee to be merely a survival from
ancient times, it became of importance to find out the
celestial bodies to which the ancient temples were directed.

When I came home I endeavoured to ascertain whether
this subjeet had been worked out: 1 am afraid T was a
nuisance to many of my archaeological friends, and I made
as much i]|{|11i|'j_.' as | could h."' looking into bouoks. I found,
both from my friends and from the books, that this question
had not been discussed in relation to ancient temples, scarcely
even with regard to churches outside England or Germany.

[t struck me that, since nothing was known, an inquiry
into the subject—provided an inquiry was possible for a stay-
at-home—might help the matter forward to a certain extent.

So, as it was well known that the temples in Egypt had been
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most carefully examined and oriented both by the French in
1798 and by the Prussians in 1844, I determined to see
whether it was possible to get any information on the general
question from them, as it was extremely likely that such
temples as that at Eleusis were more or less conmected with
Egyptian ideas. I soon found that, although neither the
French nor the Germans apparently paid any heed to the
possible astronomical ideas of the temple-bulders, there
was little doubt that astronomical considerations had a great
deal to do with the direction towards which these temples
faced. In a series of lectures given at the School of Mines
i November, 1890, T took the opportunity of pointing out that
in this way archacologists and others might ultimately be en-
abled to arrive at dates in regard to the foundation of temples,
and possibly to advance knowledge in several other directions,
After my lectures were over, I received a very kind letter
from one of my audience, pointing out to me that a friend had
informed him that Professor Nissen, in Germany, had published
some papers on the orientation of ancient temples. 1 at onece
ordered them. Before I received them I went to Egvpt to
make some inquiries on the spot with reference to certain
points which it was necessary to investigate, for the reason
that when the orientations were observed and recorded, it
was not known what use would be made of them, and eertain
data required for my special inquiry were wanting. In Cairo
also I worrted my archwxzological friends. I was told that
the question had not heen discussed ; that, so far as they
knew, the idea was new ; and I also gathered a suspicion that
they did not think much of it. However, one of them,
Brugsch Bey, took much interest in the matter, and was good
enough to look up some of the old inseriptions, and one day
he told me he had found a very interesting one concerning
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the foundation of the temple at Edfi. From this inseription
it was clear that the idea was mnot new; it was possibly
six thousand vears old. Afterwards I went up the river, and
made some observations which carried convietion with them
and strengthened the 1idea in my mind that for the orientation
not only of LEdfi, but of all the larger h*mph‘:-: which 1
examined, there was an astronomical basis. 1 returned to
Fingland at the beginning of March, 1891, and within a few
days of landing received Professor Nissen's papers.

I have thought it right to give this personal narrative,
because, while it indicates the relation of my work to Professor
Nissen's, 1t enables me to make the acknowledgment that the
credit of having first made the suggestion belongs, so far as
[ know, solely to him.!

The determination of the stars to which some of the
Egyptian temples, sacred to a known divinity, were directed,
opened a way, as I anticipated, to a study of the astronomical
basis of parts of the mythology. This inquiry I have carried
on to a certain extent, but it requires an Egyptologist to
face it, and this 1 have no pretensions to be. It soon
became obvious, even to an outsider hke myself, that the
mythology was intensely astronomical, and erystallised early
ideas suggested by actual observations of the sun, moon, and
stars.  Next, there were apparently two mythologies, repre-

senting two schools of astronomical thought.

1My lectures, given in November, 1890, were printed in Nafure, April-—July, 1591, under
the title ““On some Points in the Early History of Astronomy,” with the following note :—
“ From shorthand notes of a course of leetures to working men delivered at the Museum
of Praectical Geology, Jermyn Street, in November, 1890.  The notes were revised by me
at Aswin during the month of January. T have found, since my return from Egypt in
March, that part of the subject-matter of the lectures had been previously discussed by
Professor Nissen, who has emploved the same materials as myself  To him, therefore, so far
as 1 at present know, belongs the credit of having first made the suggestion that ancient
tpmpiu_-.-a. were oriented on an astronomical basis,  His articles are to be found in the Rheinisches
Musenm fiir Phifofogic, 18857
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Finally, to endeavour to obtain a complete picture, it
became necessary to bring together the information to be
obtained from all these and other sources, including the old
Egyptian calendars, and to compare the early Babylonan
results with those which are to be gathered from the Egyptian
myths and temple-orientations,

It will, I think, be clear to anyone who reads this volume
that its limits and the present state of our knowledge have
only allowed me really to make a few suggestions. 1 have
not even attempted to exhaust any one of the small number
of subjects which I have brought forward; but if I have
succeeded so far as I have gone, it will be abundantly evident
that, if these inquiries are worth continuing, a very consider-
able amount of work has to he done.

Of this future work, the most important, undoubtedly, is
a re-survey of the temple sites, with modern instruments and
methods.  Next, astronomers must produce tables of the rising
and setting conditions of the stars for periods far beyond
those which have already been considered. The German
Astronomical Society has published a table of the places of
a great many stars up to 2000 B.c., but to carry on this
investigation we must certainly go back to 7000 B.c., and
include southern stars. While the astronomer i1s doing this,
the Egyptologist, on his part, must look through the inseriptions
with reference to the sugeestions which he on the surface of
the inguiry. The astronomical and associated mythological
data want bringing together. One part of that work will
consist In arranging tables of synonyms like those to which
I presently refer in the case of the goddesses. My own
mmpression is that this work will not really be so laborious
as the statement of it might seem to imply. I have attempted
to go over the ground during the last two yvears as well as
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my ignorance “would allow me, and I have arrved at the
impression that the number both of gods and goddesses will
be found to be extremely small; that the apparent wealth
of the mythology depends upon the totemism of the inhabitants
in the Nile valley—by which T mean that each distriet had
its own speeial animal as the emblem of the tribe dwelling
im it, and that every mythological personage had to be
connected 1 some way with these loeal cults. After this
work is donme, it will be possible to begin to answer some
of the questions which I have only ventured to raise.

[ am glad to take this opportunity of expressing my
obligations to the authorities in Egypt for the very great
help they gave towards the furthering of the inquiries which
were set on foot there. Many of my own local observations
would, in all probability, never have been made if my friend
Major A. Davis, of Syracuse (New York) had not invited
me to join him in a eruise up the river i the ss. Mokamet
Aly, and practically given me full command of her movements.
My best thanks are due to him not only for his hospitality,
but for sympathetic aid in my inquiries.

Dr. Wallis Budge and Captain Lyons, R.E., have rendered
continual help while this book has been in progress, and I
cannot  sufficiently thank them ; to the firstnamed I am
especially indebted for looking over the proof sheets. I am
also under obligations to Professors Maspero, Krall, and Max
Miller for information on certain points, and to Professors
Sayee and  Jensen for many valuable suggestions in the
chapters dealing with Babylonian astronomy.

J. NORMAN LOCKYER.
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CHAPTER, I.
THE WORSHIF (OF THE SUN AND THE DAWN.

X\.}ri[]*l}{ we inquire among which early peoples we are

i likely to find the first cultivation of astronomy,
whatever the form 1t may have taken, we learn that it is
generally agreed by avchieologists that the first eivilisations
which have so far been traced were those in the Nile Valley
and in the adjacent countries in Western Asia.

The information which we possess concerning  these
countries has been obtaimed from the remains of their cities,

of their temples—even, in the case of Babylonia, of their
observatories and of the records of thewr observations., Of
history on papyrus we have relatively lhittle.

Not so early as these, but of an antiquity which is still
undefined, are two other eivilisations with which we became
familiar before the treasure-houses of Egypt and Babylonia
were open to um*'i]um&ﬁ. These civilisations occupied the
regions now called India and China,

The circumstances of these two groups ave vastly dissimilar
so far as the actual sources of information are concerned ; for
in relation to China and India we have paper records, but,
alas ! no monuments of undoubtedly high antiquity. It is true

B
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that there are many temples in India in the present day, but, on
the authority of Prof. Max Miiller, they are relatively modern.

The contrary happens in Egypt, for there monuments exist
more ancient than any of the inseribed records ; monuments
indicating a more or less settled eivilisation; a knowledge of
astronomy, and temples erected on astronomical prineiples for
the purposes of worship, the astronomers being called ‘¢ the
mystery teachers of Heaven.”

We go back in Egypt for a period, as estimated by various
authors, of something like 6,000 or 7,000 years. In Babylonia
inseribed tablets carry us into the dim past for a period of
certamly 5,000 vears; but the so-called *‘omen” tablets
indicate that observations of eclipses and other astronomical
phenomena had been made for some thousands of years before
this period. In China and in India we go back as certainly
to more than 4,000 years ago.

When one comes to examine the texts, whether written
on paper or papyrus, burnt in brick, or cut on stone, which
archacologists have obtained from all these sources, we at once
realise that man’s earliest observations of the heavenly bodies
in all the regions we have named may very fairly be divided
into three perfectly distinet stages. I do not mean to say that
these stages follow each other exactly, but that at one period
one stage was more developed than another, and so on.

[For instance, in the first stage, wonder and worship were
the prevalent features; in the second, there was the need
of applying the observation of celestial phenomena in two
directions, one the direction of utility—such as the formation
of a calendar and the foundation of years and months; and
the other the astrological direction.

Supplied as we moderns are with the results of astro-
nomical observation in the shape of almanaes, pocket-books,
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and the like, it is alwavs difficult, and for most people quite
impossible, to put ourselves in the place and realise the con-
ditions of a race emerging into civilisation, and having to face
the needs of the strugele for existence in a community which,
in the nature of the ecase, must have heen agricultural. Those
would best succeed who best knew when “to plow and sow,
and reap and mow ;" and the only means of knowledge was at
first the observation of the heavenly bodies. It was this, and
not the accident of the lru.-a::{?r-:r-'.inu of an extended plain, which
fh‘m‘ﬂl early man to be astranomieally minded.

~ The worship stage would, of course, continue, and the
priests would see to its being properly developed; and the
astrological direction of thought, to which I have referred,
would gradually be connected with it, probably in the interest
of a class neither priestly nor agricultural.

Only more recently—not at all, apparently, in the early
stage—were any observations made of any celestial object for
the mere purpose of getting knowledge.  We know from the
recent discoveries of Strassmaier and Epping that this stage
was reached at Babylon at least 300 years p.c., at which time
regular calculations were made of the future positions of moon
and planets, and of such extreme accuracy that they could have
been at once utilised for practical purposes. It looks as if
rough determinations of star places were made at about the
same time in Egypt and Babylonia.

This abstract inquiry is now practically the only source
of interest in astronomy to us; we no longer worship the sun ;
we no longer believe in astrology ; we have our calendar; but
we must have a Nautical Almanac calculated years before-
hand, and some of us like to know a hittle about the universe
which surrounds us.

[t is very curious and interesting to know that the first

B 2
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stage, the stage of worship, i1s practically missing in the
Chinese annals; the very earliest Chinese observations show
us the Chinese, a thoroughly practical people, trying to get
as much out of the stars as they could for their terrestrial
purposes.

In Babylonia it is a very remarkable thing that from
the beginning of things—so far as we can judge from the
records—the sign for God was a star.

We find the same idea in Egypt: in some of the hiero-
aglyphic texts three stars represented the plural * gods.”

I have already remarked that the ideas of the early Indian
civilisation, erystallised in their sacred hooks called Vedas,
were known to us long before either the Egyptian or the
Babylonian and Assyrian records had been deciphered.

Enough, however, is now known to show that we may
take the Vedas to bring before us the remmnants of the first
ideas which dawned upon the minds of the earliest dwellers
i Western Asia—that is, the territory comprised between
the Mediterranean, the Black Sea, the Cauncasus, the Caspian
Sea, the Indus, and the waters which bound the southern
coasts—say, as far as Cape Comormm. Of these populations,
the Lgyptians and Babylonians may be reckoned as the first.
According to Lenormant

and he is followed by all the best
scholars—this region was mvaded 1 the ecarliest times by
peoples coming from the steppes of Northern Asia.  Bit by bit
they spread to the west and east. There are strange variants
in the ideas of the Chaldwans alrcady recovered from the
imsceriptions and those preserved in the Vedas. Nevertheless,
we find a sun-god' and the following hymm:—

“Oh Sen, in the most profound heaven thou shinest. Thou openest the
locks which close the hig]l heavens, Thon openest the door of heaven. Oh

! Maspero, ¢ Histoire ancienne des Peuples de 1'Orient.’” p. 136, f
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Sun, towards the surface of the earth thoun turnest thy face. Oh Sun, thou
spreadest above the surface, like a mantle, the splendour of heaven.”

Let us consider for a moment what were the first conditions
under which the stars and the sun would be observed. T'here
was no knowledge, but we can very well understand that there
was much awe, and fear, and wonder. Man then possessed no
mstruments, and the eyes and the minds of the early observers
were absolutely untraimed. Further, mght to them seemed
almost death—mo man could work; for them there was no
clectrie light, to say nothing of candles ; so that in the absence
of the moon the night reigned like death over every land.
There 1s no necessity for us to go far mto this matter by try-
ing to put ourselves into the places of these early peoples: we
have only to look at the records: they speak very clearly for
themselves.

But the Vedas speak fully, while as yet information on this
special point 1s relatively sparse from the other regions. It is
wise, therefore, to begin with India, whenece the first complete
revelations of this kind came. Max Miiller and others during
recent years have brought before us an immense amount of
most interesting mformation, of the highest importance for our
present subject.

They tell us that 1,500 years p.c. there was a ntua]. a set
of hymns called the V l‘{l._i_ ( Vede meaming ** knowledge™). These
hymns were written in Sanskrit, which a few years ago was
almost an unknown language ; we know mnow that 1t turns
out to be the nearest relation to our English tongue. The
thoughts and feelings expressed i these early hymns contain
the first roots and germs of that lllTE‘lll_'{_‘llla_ll _urn_mih which
connects our own generation with the ancestors of the Aryan
FACes

“ those very ]Jvnplv who, as we now learn from the

Vedas, at the rising and the setting of the sun, listened with
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trembling hearts to the sacred songs chanted by their priests.
The Veda, in fact, 1s the oldest book in which we ean :-atml}'
the first beginnings of our language and of everything which
15 embodied in all the langnages under the sun.”  The oldest,
most primitive, most simple form of Aryan Nature-worship
finds expression in this wonderful hymmnal, which doubtless
brings before us the rituals of the ancient Aryan populations,
represented also by the Medes and Persians.

There was, however, another branch, represented by the
Zend-Avesta, as opposed to the Vedas, among which there was
a more or less conscious opposition to the gods of Nature, to
which we are about to refer, and a striving after a more spiritual
deity, proelaimed by Zoroaster under the name of Ahura-Mazda,
or Ormuzd. The existence of these rituals side by side i time
tends to throw back the origin of the Nature-worship of both.
Now, what do we find ? In the Veda the gods are called Devas,
a word which means ** bright 7 ; brightness or light being one of
the most general attributes shared by the various manifestations
of the deity. What were the deities? The sun, the sky, the
dawn, fire, and storm. It is clear, in faet, from the Vedas that
sunrise was, to those from whom the ritual had been derived,
the great revelation of Nature, and in time, in the minds of the
poets of the Veda, deea, from meaning “bright,” gradually
came to mean “divine.” Sunrise it was that inspired the
first prayers of our race, and called forth the first sacrificial
flames. Here, for istance, 1s an extract from one of the
Vedas, “Will the sun rise again? Will our old friend the
Dawn come back again?. Will the power of Darkness be
conquered by the God of Light?”

These three questions in one hymn will show what a
questionable stage in man’s history is thus brought before us,
and. how the antithesis between night and day was one of
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the first things to strike mankind. We find very many names
for Sun-gods—

Mitra, Indra (the day brought by the sun),
Siirya, Vasishtha, Arusha (bright or red) ;

and for the Dawn-gods—

Ushas, Dyaus, Dyotana,
Ahand, Urvasi.

We have only to consider how tremendously important
must have been the coming of the sun in the morning, bringing
everything with it; and the dyving away of the sun i the

evening, followed at once by semi-tropical quick darkness, to
cease to wonder at such worship as this. Ilere 15 an extract
from one hymn to the Dawn (Ushas):—

“(1) She shines upon us like a yvoung wife, rousing every living being to go
to his work ; when the fire had to be kindled Ly men she made the light by
striking down darkness.

% (2) She rose up spreading far and wide, and moving everywhere, she grew
in brightness, wearing her brilliant garment [the mother of the cows (the
mornings)|, the leader of the days, she shone gold-coloured, lovely to behold.

#(3) She, the fortunate, who brings the eve of the gods, who leads the white
and lovely steed (of the sun), the Dawn, was seen revealed by her rays, with
brilliant treasures, following everyvone.

“(4) Thou art a blessing when thou art near . . . Raise up wealth to the
worshipper, thou mighty Dawn.

“(5) Shine for us with thy best rays, thou bright Dawn. . . .

“(6) Thou daughter of the sky, thou high-born Dawn. . . .

In addition to the Sun and the Dawn, which turn out to be
the two great deities in the early Indian Pantheon, other gods
are to be met with, such as Prithivi, the Earth on which we
dwell; Varuna, the Sky; Ap, the Waters; Agni, the Fire; and
Maruts, the Storm-gods. Of these, Varuna is especially
interesting to us.  We read :—

“ Varuna stemmed asunder the wide firmament : he lifted up on high the
bright and glorious heaven ; he stretched out apart the stavry sky and the earth.”
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Aoain—

“This earth, too, belong= to Varuna, the king, and this wide sky with its
ends far apart. The two seas (the sky and the ocean) are Varuna’s loins.”

Finally, the result of all this astral worship was to give an
idea of the connection between the earth and the sun and the
heavens, which are illustrated in later Indian pietures, bring-
ing before us modernised and much more conerete views of
these carly notions, ultimately transformed into this piece
of poetic thought, that the earth was a shell supported by
elephants (which represent strength), the elephants being sup-
ported on a tortoise (which represents infinite slowness).

This poetical view subsequently gave way to one less
poetical—namely, that the earth was supported by pillars; on
what the pillars rested is not stated, and it does not matter.
We must not consider this as ridiculous, and pardonable merely
because 1t 1s so early in point of time ; because, coming to the
time of Greek civilisation, Anaximander told us that the earth
was cylindrical in shape, and every place that was then known
was situated on the flat end of the eylinder; and Plato, on the
ground that the cube was the most perfect geometrical figure,
imagined the earth to be a cube, the part of the earth known to
the Greeks bemmg on the upper surface. In these matters,
indeed, the vaunted Greek mind was little in advance of the

1:1‘(*[[[1’{‘:-::-::-1‘:-; of the Vedie Iu*i{_'.ﬁtm



CHAPTER- 1L
THE FIRST GLIMPSES OF EGYPTIAN ASTRONOMY.

Ix the ;_-'{*nv]';l] survey, which nr{'lllrft-tl the lrl‘i*t'wlin;_-' f'.]LililT{‘i'i.

of the records left by the most ancient peoples, it was shown

THE ROSETTA STONE. (Jfn the Britieh Wuzenm.)

that Egypt, if we consider her monuments, came first

the order of time. I have next to show that in the earliest
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monuments we have evidences of the existence and utilisation
of astronomical knowledee,

[t 1s impossible to approach such a subject as the astronomy
of the ancient Egvptians without being struck with surprise
that any knowledge 1s available to help us in onr inquiries. A
century ago, the man to whom we owe more than to all others
in this matter; the man who read the riddle of those strange
hieroglyphs, which, after having been buried i oblivion for
nearly two thousand years, were then again occupying the
learned, was not vet born. I refer to Champollion, who was
born 1n 1790 and died in the prime of his manhood and in the
midst of his work, in 18522,

Again, a ecentury ago the French scientific expedition,
planned by the great Napoleon, which collected for the use of
all the world facts of mmportance conmected with the sites, the
buildings, the inseriptions, and everything which could be got
at relating to the life and language of the ancient Egyptians,
had not even been thought of ; indeed, it only commenced its
labours in 1798, and the intellectual world will for ever be a
debtor to the man who planned it.

[ know of no more striking proof of the wit of man than
the gradual unravelling of the strange hieroglyphic signs in
which the learning of the ancient Egyptians was enshrimed ;
and there are few things more remarkable in the history
of scientific investigation than the way in which a literature
has been already brought together which is appalling n its
extent; and yet it may well be that, vast as this literature is
at present, it is but the vanguard of a much more stupendous
one to follow; for we are dealing with a nation which we
now know existed completely equipped in many ways at
least seven thousand five hundred years ago,

It forms no part of the present work to give an account of
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the unravelling to which I have referred, one which finds a
counterpart in the results achieved by the speetroscope in
another scientific field.

But a brief reference to one of the most brilliant achieve-
ments of the century may be permiitted, and the more as it will
mndicate the importance of one of the most valued treasures in
our national collections. [ refer to the Rosetta Stone in the
Egyptian Gallery of the British Museum. It was the finding of
this stone in 1799 by Boussard, a captain of French artillery at
Rosetta, which not only showed the baselessness of the systems
of suggested interpretations of the hieroglyphies which had
been in vogue from the time of Kircher downwards, but by its
bilingual record in hieroglyphic, demotic and Greek char-
acters, paved the way for men of genius like Thomas Young
(1814) and Champollion (1822). The latter must be acknow-
ledged as the real founder of the system of mterpretation
which has held its own against all opposition, and has opened
the way to inquiries into the history of the past undreamt of
when the century was yvoung. Chateaubriand nobly said of
him, * Ses admirables travaux auront la durée des monuments
qu'il nous a fait eonnaitre.”

The germ of Champollion’s discovery consisted in the bring-
g together of two sets of characters enclosed n cartouches.
One of them is in the Rosetta inseription itself ; the other, on
the plinth of an obelisk in the island of Phile.  The name of
Cleopatra was associated with the one inseription, and that of

]‘Ic:lulll}' with the other. It Wils (‘ln-:n' that if the two names,

written CE:Q == 1 ,l Eﬂ\. ﬂ“‘\\\ )

were really ]’tulumnm uml ( ]m]mi: a, tln y must inelude several
identical signs or letters; in Ptolemaios the quadrangular
ficure [], being the first, must stand for P, and this in

andd
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Cleopatra was found to oceur in the right place, standing fifth
m order. The third sign ‘Eiq in Ptolemaios must be an o, and
the fourth &= an /. Now the lion for / oceurs second in Cleo-
patra, and the knotted cord for o fourth. In this way, proceed-

mg by comparison with other names, that of Alexander, or

: Grp, —— —
Alksantrs, was next discovered, Cﬁx == ﬂw and by
- _Ppes A =5 —fr— | -

degrees the whole Egvptian alphabet was recovered.

What had come down the streamm of ages and were uni-
versally recognised as nnsurpassed memorials of a mysterious
past were the famous pyramids, successively deseribed by
Herodotus, Diodorus  and Pliny among  elassical, and Abd
el-Latif among Arabian, chromelers.

Although the rifling of the most important of these struc-
tures for the purpose of finding treasure dates at least as far
back as 820 a.n., the Khalif El-Mamun bemmg the {lmh‘nyur.
the scientific study of their mode and objeets of construction
1s a work of quite modern times, and may be said to have
been inangurated by Colonel Howard Vyse in 1859,

Much that has been written has heen wild and nonsensieal,
but from the exact deseriptions and measures now available,
it 18 1mpossible to doubt that these structures were erecled by a
".i'lt.'ull.ue'rr’ ‘,r:rJ-ﬁ‘-v.r‘xx.;J-‘;";" wtel astronomieal J':'.f.'wf‘fr':{r;.'}. .rl\lll‘ exact orienta-
tion of the larger pyramids in the pyramad-field of Gizeh has
been completely established, and it 1s not mmpossible that some
of the mysterious passages to be found in the pyramid of
Cheops may have had an astronomical use.

Let us, to continue the subject-matter of the present chapter,
come to the vear 1820. It was about then that were gathered
some of the first-fruits of the investigations carried on by the
Commission to which I have referred ; that some translations of
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the inscriptions had been attempted, and that some of the new
results were discussed by the members of the French Academy,
while at the same time they astounded and delighted the
outside world. -

From the point of view which now concerns us, it may be
said that the new discoveries might be arranged into three
different groups. First of all, the land had been found full of
temples, vast and majestic beyvond imagination ; among these
the temples at Karnak were supreme, but there were others on
a par with them in points of arvchitectural detail. But besides
these, then as now, above ground and inviting inspection, there

were many others which were then—as undoubtedly many are
still—more or less buried in the sand; some of these have
since been unearthed to reveal the striking features of their
structure.

[ shall show subsequently that, on the evidence of the
ancient FEgvptians themselves, these temples were construeted
in strict relation to stars; they, then, like the pyramids, must
be taken as mdicating astronomical knowledge.

If we deal with the general external appearance of. the
temples, they may be arranged architecturally into two main
groups. Ldfii 1s the most perfect example of the first
group, characterised by having a pylon consisting of two
massive structures right and left of the eitrance, which are
somewhat like the two towers that one sometimes sees on the
west front of our English cathedrals.

In Denderah we have an example of the second group,
in which the massive pylon is omitted. 1In these the front is
entirely changed ; instead of the pylon we have now an open
front to the temple with columns—the Greek form of temple is
approached.

Associated with many of the temples, frequently but not
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universally in elose proximity to the propylon, were obelisks,
often of gigantic proportions, exceeding one hundred feet
in height and many hundreds of tons in weight, which it has
since been discovered were hewn out of the syenite quarry
at Aswian, and floated down the river to the various places
where they were to be ereeted.

[t 15 not necessary to go to Egypt to see these wonderful
monoliths, for they have been carried away from their original
temple sites at Thebes and Heliopolis to adorn more modern
cities in the Western world.  London, Paris, Rome, and
Constantinople are thus embellished. It 15 obyvious to anyone

v )
=i a's

ﬁ-:_;fﬂf-i-'ﬂh'ﬂi a7

TEMPLE GATE WITH PROFYLOX AND OBELISKS,

acquainted with astronomical history and methods, that some
of these structures, at all events, may have served as gnomons.

Sometimes these temples, instead of being entirely eon-
structed of stone on a level surface, were either entively or
partly rock-hewn. Of the former class, the temple of Abu Simbel
is the most striking example ; of the latter, the temple of Dér

el- Bahanr at Thebes.
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The second revelation was that the walls of these temples,
and of many funereal buildings, were, for the most part,
covered with inseriptions in the language whieh was then but
oradually emerging from the unknown, its very alphabet and
syllabary being still incomplete. IHence there was not ml]r_' a
great wealth of temple buildings, but a still more wonderful
wealth of temple inseriptions.

There was even more than this, and something more ger-
mane to our present purpose. In several temples which
were examined, zodiacs—undoubted zodiaes, representing a

T

THE CENTHAL PORTION OF THE CIRCULAR ZODIAC OF DENDERAH.

third group of finds—were discovered ; these, also, were accom-

panied by inscriptions of an obviously astronomical nature.
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At the first blush, then, it seemed to be perfectly certain
that we had to deal with a people of an astronomical turn of
mind ; and here was the opportunity for the astronomer,
which indeed the French astronomers did not fail to make use of.
Where the philologist was for the moment dumb, it seemed
as if the astronomer could be of use, giving explanations, fixing
probable dates on the one }Htlld: while, on the other, he would
certainly be gaining a fresh insight into, and possibly filling a
tremendous gap in, the ]ll:-it{]'l‘}' of his science.

The figure on the preceding page gives an idea of the
method of presentation generally employved in these zodiaes,

I shall show in the sequel—for I shall have to deal with this
part of my subject at full length in a subsequent chapter—that
many of the animal forms represent at once my thnlnﬂw.tl

Pmmun.uuw and actual constellations.

e p—



CHAPTER III.
THE ASTRONOMICAL BASIS OF THE EGYPTIAN PANTHEON.

[v will be abundantly clear from the statements made in the
foregoing chapter that, as I have said, the main source of
mformation touching things Fgvptian consists no longer in
writings like the Vedas, but in the inseriptions on the
monuments, and the monuments themselves. It is trne that,
in addition to the monuments, we have the Book of the
Dead, and certain records found in tombs; but, in the main,
the source of information which has been most largely drawn
upon consists in the monuments themselves—the zodiaes being
mcluded in that term.

It has been impossible, up to the present time, to fix with
great aceuracy the exact date of the earliest monuments.  Tlis
should not surprise us.  We must all feel that it is not a ques-
tion of knowing so hittle—it 1s a question of knowing anything
at all.  When one considers that at the beginning of this
century not a sign on any of these monuments was under-
stood, and that now the wonderful genins of a small number
of students has enabled Egyptologists to read the inseriptions
with alimost as much ease and certainty as we read our morning
papers : s is what is surprising, and not the fact that we as
vet know so little, and in many ecases lack certainty.

But we already know that probably some of these monu-
ments are nearly 6,000 vears old. This has been determined
by the convergence of many lines of evidence.

One of the many points already profoundly investigated by
Fgyptologists has been the chronology of the kings of Egypt
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from their first monarch, whom all students recognise as Mena
or Menes.  All these inquirers have come to the definite con-
clusion that there was a King Mena, and that he reigned a
long time ago; but with all their skill the final result is that
they cannot agree to the date of this king within a thousand
years; one reason among many others being that in these early
days astronomy was a science still to be eultivated, and there-
fore the early Egvptians had not a perfect mode of recording ;
perhaps even they had no idea of a hundred years as we have.
We are told that all their reckonings were the I‘EL*knningT:; of
the reigns of kings. This is difficult to believe, and the state-
ment may be a measure of our ignorance of their method of
record.  We now, fortunately for us, have a calendar ‘which
enables us to deal with large imtervals of time, but still we
sometimes reckon, in Egyptian fashion, by the reigns of kings
i our Acts of Parliament. Furthermore, Egypt being then a
country hable to devastating wars, and to the temporary
supremacy of diffevent kingly tribes, it has been very difficult
to disentangle the various lists of kings so as to obtain one
chronological line, for the reasons that sometimes there were
different kings reigning at the same time in different regions.
The latest date for King Mena is, according to Bunsen, 3600
years B.c.; the ecarliest date, assigned by Boeckh, 5702 years
B.c.; Unger, Brugsch, and Lepsius give, respectively, 5613,
4455, 5892, For our purpose we will call the date 4000 n.c.
and for the present consider this

—that 1s. 6,000 years age
as the start-point for the long series of remains of various
orders to which reference has been made, and from which
alone information can be obtained.

We come now to deal with the ideas of the early inhabitants
of the Nile valley. We find that in Egyvpt we are in presence
absolutely of the worship of the Sun and of the accompanying
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Dawn. Whatever be the date of the Indian
ideas to which we have referred, we find
them . Egypt in the ecarliest times. The
ancient Egvptians, whether they were separate
from, or more or less allied in their origin to,
the early inhabitants of India, had exactly
the same view of Nature-worship, and we
find in their hymns and the lists of their
gods that the Dawn and the Sunrise were the
great revelations of Nature, and the things
which were most important to man ; and there-
Sore everything connected with the Sunrise and the
Dawn was worshipped.

Renouf, one of the latest writers on these
subjects, says:! “1 fear Egyptologists will

HARPOCRATES.

soon be accused, like «other persons, of seeing

the dawn everywhere,” and he quotes with approbation this

passage from Max Miiller relating to the Veda :—

“I look upon the sunrise and sunset, on the daily return of day and night,
on the battle between light and darkness, on the whole solar drama in all its
details, that is acted every day, every month, every year, in heaven and in earth,
as the principal subject.”

But we must now go somewhat further into detail. The
various apparent movements of the heavenly bodies which are
produced by the rotation and the revolution of the earth, and
the effects of precession, were familiar to the Egyptians, how-
ever ignorant they may have been of their causes; they care-
fully studied what they saw, and attempted to put their
knowledge together in the most convenient fashion, associating
it with their strange imaginings and their system of worship.

Dealing with the earth’s rotation, how did the Egvptians

I Hillert Lectures, 1879
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picture it? Tow was this interaction, so to speak, between
the earth and the sky mythologically represented? They
naturally would be familiar with the phenomena of dawn and
sunset, more familiar certainly with the phenomenon of dawn
than we are, because they had a elimate much better suited for
its study than ours. There can be no doubt that the wonderful

AMEX-RA.

scenes which they saw every moring and evening were the
first things which impressed them, and they came to consider

the earth as a god, surrounded by the sky—another god.

I have next to point out that, the sun being very generally
worshipped in Egypt, there were various forms of the sun-god,
depending upon the positions occupied in its daily course. We
have the form of Harpocrates at its rising, the child sun-god

being generally represented by the figure of a hawk. When
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in human form, we notice the presence of a side lock of hair.
The god Ra symbolises, it is said, the sun in his noontide
strength ; while for the time of sunset we have various names,
chiefly Osiris, Tum, or Atmu, the dying sun represented by a
mummy and typifying old age. The hours of the day were

also personified, the twelve changes during the twelve hours

SEBAK-LA. CHYXEMU-=-RA.

being mythically eonnected with the sun’s daily movement
across the sky.

We often find Ra compounded with other names, and
these forms of the god we possibly get references to the
sun at different times of the year. Amen-Ra, Sehak-Ra, and
Chmemu-Ra are cases in point. The former undoubtedly
refers to the sun at the summer solstice. Min-Ra i1s an
ithyphallic form.
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THE DAWN OF ASTRONOMY.

The names given by the
Iigyptians to the sun then may
be summarised as follows :—

Hor, or Horus, or Harpocrates, and
Chepera (morning sun).

Ra (noon).

Tum or Atmu (evening sunj),
Osiris (sun when set).

I have not space to quote the
many hynms to the Sun-gods
which have been recovered from
the inseriptions, but the follow-
ing extracts .will show that the
worship was in the main at sun-

rise or sunset—in other words,

[Crar, T1I.

ANUBIS-05TIRIS.

that the JAorizen was in question :—

“Thou disk of the Sun,
thou living God! There is

none other beside thee, Thon
gi\'t"r-;l health to  the eves

through thy beams, Creator
of all beings.  Thow goest wp
on the eastern horizon of the
heaven to dispense life to all
which thou hast ereated —to
man, four-footed beasts, birds,
and all manner of ecreeping
things on the earth where they
Thus they behold thee,
and they gzo to sleep when
thou settest.”

live,

Hymn to Tmou—

“Come to me, O thou Sun,
Horus of the horizon, sive
me help.”

DSIRIS (AS A
MUMMY ).

Hymn to Horus—

“0 Horus of the horizon,
there 1s none other be-
side thee,

Protector  of
deliverer
thousands.”

millions,
of tens of

Hymn to Ra-Tmu-
[Horus—

“Hail to thee of the .
double horizon, the one god
living by Maat. . . . 1
am the maker of heaven and [
of tlﬁl}'ﬁu*ri}-ﬁ of the twofold J

e

horizon.”

Hymn to Osiris—
“0 Osiris!  Thon art the
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youth «t the horizon of heaven daily, and thine old age at the beginning =
- - e’ E i
of all seasons.

Bk

“The erer-moving stars are under obedience to him, and so are the stars

which set”

O5IRI= SEATED.

Hymn to Ra

O Ra! in thine esg, radiant in thy disk, shining forth from the horizon,
swimming over the steel (1) firmament.

“Tmu amnd Horus of the horizon pay homage to thee (Amen-Ri) in all
their words.”

So far we have dealt with the powers of sunlight; but
the ancient Egvptians, like ourselves, were familiar with
the powers of darkness or of the underworld. The chief

god antithetical to the sun was variously named—=Sit, Set, Sut,
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Anubis, Typhon, Bes: and a host of other names was
agiven to him. As I shall show, the idea of darkness was
associated with the existence of those stars which never set,

so that even here the symbolism was astronomical.

The contrast between the representations of Bes and of the
other forms suggests that the former was imported. In the
form of Typhon the goddess Taurt is represented as a hippo-
potamus, while for Anubis the emblem 1s a jackal.

In all illustrations of funeral eeremonies the above-mentioned
figure largely. In the Book of the Dead we find that in the
representations of the judgment of the dead, besides Osiris
we have Anubis, hoth responsible fer the weighing of the

soul.

With the moom we find two gods econnected—Thoth-
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lunus and Khons-lunus—though the connection is not a very
obvious one. ;

Thoth is also associated with the Egvptian vear, and is
variously represented ; all forms, however, are based upon
the ihis.

For the stars generally we find a special goddess, Sesheta.

KHONS-LUNU=S, THOTH-LUNUS. THE GODDESS sSEsHETA.

Thoth as the sacred seribe and Sesheta as the star-goddess
are often represented together engaged in writing.

Associated with the phenomena of morning and eveming
we find the following divinities. The attributes stated are

=

those now generally accepted. This is a subject which will
occupy us in the sequel.

fsis represents the Dawn and the Twilight ; she prepares the way for the
Sun-god.  The rising sun between Isis and Nephthys = morning,
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Nephthys is the Dawn and the Twilight, sometimes Sunset.

Sk s also the Dawn, or sunlight.  Tefnut represents the colonred rays at
dawn. Shu and Tefnut are the eves of Horus.  Shu was also ealled * Neshem,”
which means green felspar, in consequence of the green colour observed at dawn
The green tint at dawn and sunset are represented further Ly the “ sycamore of
emerald.”  Sechet is another goddess of the Dawn, the fiery Dawn.
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The el colours at sunset were sald to be cansed by the blood flowing from
the Sun-god when he hastens to Lis suicide. A legend deseribes Isis as stanching
the blood flowing from the wound inflicted on Horus by Set.

CLEOPATRA AS THE GODDESS 1315,

Hathor is, according to Budge, identified with Nu or Nu-t, the sky, or place
in which she brought forth and suckled Horus. She is the female power of
Nature, and has some of the attributes of Isis, Nu-t, and Maat.

We next have to gain some general idea of the Egyptian
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cosmogony—the relation of the sun and dawn to the sky;
this is very different from the Indian view. The Sky is Nu
or Nu-t, represented as a female ficure bending over Seb,
the Earth, with her feet on one horizon and her finger-tips
on the other. Seb 1s represented by a recumbent figure,

1318 (SEATED).

while the sky, represented by the goddess Nu-t, is separated

trom the earth by Shu, the god of air or sunlight. The daily

journey of the sun is represented by a god in a boat traversing

the sky from east to west. The goddess Nu-t is variously

symbolised.  Sometimes there is a line of stars along her
D
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back, which clearly defines her nature, but sometimes she 1is
represented by a figure in which the band of stars is accom-
panied by a band of water. This suggests the Jewish 1dea of
the firmament. We read of the firmament in the midst of
the waters, which divided the waters from the waters, the

mAN

THE RISING SUN HORUE BETWEEX IRIE AND NXEPHTHYH.

-

waters above being separated from the waters below the
firmament.

It would seem that it was mnot very long before the
Egyptians saw that the paths of the sun and stars above the
horizon were extremely unequal: in the case of the sun, at
different times of the year; in the case of the stars, depending
upon their position near the equator or either pole. In this
way, perhaps, we may explain a curious variant of the drawing
of the goddess Nu-t, in which she is represented double, a larger

one streteching over a smaller one.
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Not only the Sun-gods, but the stars, were supposed to travel
in boats across the firmament from one horizon to the other,
The under-world was the abode of the dead; and daily
the sun, and the stars which set, died on passing to the
recions of the west, or Amenti, below the western horizon,
to be born again on the eastern horizon on the morrow.

THE GODDESS NU-T,

In this we have the germ of the Egyptian idea of im-
mortality.

Among other gods which mayv be mentioned are Chnemu,
the “Moulder,” who was thought to possess ' some of the
attributes of Ra; and Ptah, the “ Opener,” who is at times
represented with Isis and Nephthys, and then appears as
a form of Osiris.

We can now begin to glimpse the Egyptian myth-
ology.

Seb, the Earth, was the husband of Nu-t, the Sky; and

D 2
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the Sun- and Dawn-gods and -goddesses were their children,
as also were Shu representing sunhght, and Tefnut repre-
senting the flames of dawn.

Mait, the goddess of law, was the daughter of Ra.

4¢¢43J¢JJQJJJJJJUGJ¢¢dy aﬁr
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THE GOIDE=SS AT RBEPRESENTED DO BLE,

We know several points regarding Egyptian customs
mdependently of the astronomical inseriptions, properly so-
called, to which 1 have ealled attention. We know that there
were sacrifices at daybreak ; we know that stars were watched
before sunrise, and heralded the dawn; we know that these
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observations were among the chief duties of the sacrificial
priests, and it is obvious that a knowledge of star-places, as
well as star-names, must have been 1mperative to these
morning watchers, who eventually compiled lists of decans—
that is, lists of belts of stars extending round the heavens,
the risings of which followed each other by ten days or so.

VARIOUS FORMS OF sHU.

These are the exact equivalents of the moon-stations which
the Indians, Arabians, and other peoples invented for the
same purpose. We also find, more or less indeterminately
from inseriptions in some graves at Thebes, that the daily
risings of the chief stars were observed very carefully through-
out the vear. Unfortunately the inseriptions in question are
very difficult indeed to co-ordinate. There have been
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various efforts made to connect them with certain stars, but,
so far, I am afraid they have resisted all efforts to get a
complete story out of them, though certain very important
points have been made out. These points I shall consider
later.

[t 1s not too early to point out here that there is evidence

FORMS OF PTAH, THE GOD OF MEMPHIS.

that the Egvptian pantheon, as T have stated it, had not a
simple origin.  There are traditions that many of the gods
came from a region indeterminately deseribed as the land of
Punt.  Among these gods are Chnemn, Amen-Ra, IHathor,
and Bes.  On page 28 T have associated Bes with Typhon,
following several authorities, but if they are right it is
very difficult to understand his #éle. It may also be added
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that the temple-evidence supports the view of his foreign
origin.’

When one comes to consider the Rig-Veda ‘and  the
Egyptian monuments from an astronomical point of view,
one is struck by the fact that, in both, the early worship and
all the early observations related to the horizon. This was
true not only of the sun, with which so far we have exclu-
sively dealt, but it was equally true of the stars which studded
the general expanse of sky.

In Egypt, then, as in India, the pantheon was astronomical
and, to a very large extent, solar in origin. I shall have to show
that the remainder—nearly the whole of it—had its origin in
stellar relations.

1 See Rawlinson's * History of Egypt.,” Vol 11, p. 184, for references on this subject.



CHAPTER 1IV.
THE TWO HORIZONS.

[T 1s not only of the first importance for our subject, but
of great interest in itself, to study some of the astronomical
problems connected with this horizon worship, which in
the previous chapter we have found to be common to the
early peoples of India and Egvypt.”

We must be perfectly clear before we go further what

APPARENT MOVEMEXRT OF THE ETARS T AN OBREERVEE AT THE XORTH POLE.

this horizon really is, and for this some diagrams are
necessary.

The horizon of any place 1s the eircle which bounds our
view of the earth’s surface, along which the land (or sea)
and sky appear to meet. We have to consider the relation
of the horizon of any place to the apparent movements of
celestial bodies at that place. ;

We know, by means of the demonstration afforded by
Foucault’s pendulum, that the earth rotates on its axis, but
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this idea was, of course, quite foreign to these early peoples.
Since the earth rotates with stars, infinitely removed, sur-
rounding 1t on all sides, the apparent movements of the stars
will depend very much upon the position we happen to
occupy on the earth: this can be made quite clear by a few
diagrams.

An observer at the North Pole of the earth, for instance,
would see the stars moving round in circles parallel to the
horizon. No star would either rise or set—one half of the
heavens would be always visible above his horizon, and the
other half invisible ; whereas an observer at the South Pole
would see that half of the stars invisible to the observer at

APPARENT MOVEMEXT OF THE STARS TD AN OBSERVER AT THE EQUATOR.

the northern one, because 1t was the half below the N. horizon.
If the observer be on the equator, the movements of the
stars all appear as indiecated in the above diagram—that
is, all the stars will rise and set, and each star in turn
will be half its time above the horizon, and half its time
below it. But if we consider the position of an observer m
middle latitude, say in London, we find that some stars will
always be above the horizon, some always below—that is,
they will neither rise nor set. All other stars will both rise
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and set, but some of them will be above the horizon for a
long time and below for a short time, whereas others will be
a very short time above the horizon and a long time below 1t.
At O we imagine an observer to be in latitude 45° (that 1s,
half-way between the equator in latitude 0°, and the North
Pole in latitude 907%), hence the North Celestial Pole will be
halt-way between the zenith and the horizon; and close to the
pole he will see the stars deseribing eireles, inclined, however,
and not retaining the same distance from the horizon. As the

THE CELESTIAL EPHERE VIEWED FROM A MIDDLE LATITUDE.
o AN OBLIQUE 2PHERE.

eve leaves the pole, the stars rise and set obliquely, describe
larger cireles, gradually dipping more and more under the
horizon, until, when the celestial equator is reached, half their
journey is performed below it.  Still going south, we find the
stars rising less and less above the horizon, until, as there were
northern stars that never dip below the horizon, so there are
southern stars which never appear above it. D1 shows the
apparent path of a circnmpolar star; B BB’ the path and
rising and setting points of an equatorial star; C'C"C" and A A'4"
those of stars of mid-declination, one north and the other south.
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Wherever we are upon the earth we alwavs imagine
that we are on the top of it. The idea held by all the
early peoples was that the earth was an extended plain: they
imagined that the land that they knew and just the sur-
rounding lands were really in the centre of the extended
plain.  Plato, for instance, as we have seen, was content to

A TERRESTRIAL GLOBE WITH WAFER ATTACHED TO SHOW THE VARYING CONDITIONS
OF OBSERVATION IX A MIDDLE LATITUDE,

put the Mediterranean and Greece upon the top of his cube,
and Anaximander placed the same region at the top of his
eylinder.

We can very conveniently study the conditions of observa-
tion at the poles of the earth, the equator, and some place
in middle latitude, by using an ovdinary terrestrial globe,
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The wooden horizon of the globe is parallel to the horizon of
a place at the top of the globe, which horizon we can re-
present by a wafer. In this way we can get a very concrete
idea of the different relations of the observer’s horizon in
different latitudes to the apparent paths of the stars.

We have next to deal with the astronomical relations of
the horizon of any place in connection with the worship of
the sun and stars at the times of rising or setting, when, of
course, they are on or near the horizon; and in order to
bring this matter nearer to the ancient monuments, it will be
convenient to study this question for Thebes, where they exist
n greatest number and have been most aceurately deseribed.

To adjust things properly we must rectify the globe
to the latitude of 25° 40" N., or, in other words, incline the axis
of the globe at that angle to the wooden horizon.

It will be at once seen that the ineclination of the axis
to the horizon is very much less than in the case of London.
Since all the stars which pass between the North Pole and
the horizon cannot set, all their apparent movement will
take place above the horizon. All the stars between the
horizon and the South Pole will never rise. Hence, stars
within the distance of 25° from the North Pole will never
set at Thebes, and those stars within 25° of the South Pole
will never be wvisible there. At any place the latitude and
the elevation of the pole are the same. It so happens that
all these places with which archaeologists have to do in
studying the history of early peoples, Egypt, Babylonia,
Assyria, China, Greece, &e., are in middle latitudes, there-
fore we have to deal with Dbodies in the skies, which do
set, and bodies which do not; and the elevation of the pole
is neither very great nor very small. In each different lati-
tude the inclination of the equator to the horizon, as well
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as the elevation of the pole, will vary, but there will be a
strict relationship between the inclination of the equator at
each place and the elevation of the pole. Except at the
poles themselves the equator will eut the horizon due east
and due west. Therefore every celestial body which rises
or sets to the north of the equator will cut the horizon between
the east or west point and the north poeint ; those bodies which
do not set will, of course, not cut the horizon at all.

The sun, and stars near the equator, in such a latitude
as that of Thebes, will appear to rise or set at no very con-
siderable angle to the vertical ; but when we deal with stars
rising or setting mear to the north or south points of the
horizon they will seem to skim along the horizon instead of
rising or setting vertically.

Now it will at once be obvious that there must he a striet
law connecting the position of the sun (or a star) with its
place of rising or setting. Stars at the same distance from
either of the celestial poles will rise or set at the same point
of the horizon, and if a star does not change its place in the
heavens it will always rise or set in the same place.

Here it will be convenient to introduce one or two tech-
nical terms. Every celestial body, whether we deal with
the sun, moon, planet, or star, occupies at any moment a
certain place in the sky, partly, though not wholly, defined
by what we term its declination, e, its distance from the
celestial equator. This declination 1s one of the two co-
ordinates which are essential for enabling us to state ac-
curately the position of any body on the celestial vault; and
we must quite understand that i1f all these bodies rise and
set, and rise and set visibly, the place of their rising or
setting must be very closely connected with thenr dechimation.
Bodies with the same declination will rise at the same points
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of the horizon. When the declination changes, of course
the body will rise and set in different points of the horizon.

Next we define points on the horizon by dividing the
whole circumference into four guadrants of 90° each=360°,
so that we can have azimuths of 90° from the north or south
points to the east and west points.

Azimuths are not always reckoned in this way, navigators
preferring one method, while astronomers prefer another.
Thus azimuth may also be taken as the distance measured in

degrees from the south point m a direction passing through the

&.P.
SEHOWING AMPLITUDES RECKOXED FROM THE EAST OR WEST POINTSE TO N.P., NOHRTH
POINT OF HORIZON, AND 5. P, 80UTH POINT OF HORIZON,

west, north, and east points.  On this system, a point can have
an azimuth varyving from 0° to 360°,

[t 1s next important to define the term wmplifude. The
amplitude of a body on the horizon is its distance north and
south of the east and west points; it is always measured to
the nearest of these two latter points, so that its greatest
value can never exceed 90°.  For instance, the south point
itselt would have an amplitude of 90" south of west (generally
written W. 90° 8.); or 90° south of east (K. 90° 8.), while a
point 2° to the westward of south would have an amplitude of
W. 88° 5., and not E. 92° 8.
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We can say then that a star of a certain declination
will rise or set at such an wazimufh, if we reckon from the
N. point of the horizon, or at such an amplitude if we reckon
from the equafor. This will apply to both north and south
declinations.

The following table gives for Thebes the amplitudes of
rising or setting (north or south) of celestial hodies having
declinations from 0° to 64°; bodies with higher declinations
than 64° never set at Thebes if they are north, or never
rise if they are south, as the latitude (and therefore the
elevation of the pole) there 1s nearly 26°.

AMPLITUDES AT THEBES.

Declination. Amplitude, r:lg-ulzilmti-.-u.l Amplitnde. Declination, Amplitude.,
o o i ¥ (a F g & F,
] & 0 51 24 33 44 50 925
1 1 T 23 25 41 1d pl 4]
2 AL s 24 : 26 49 16 e
3 3 20 | 27 58 47 54 14
4 4 2 26 | 29 &6 4R 55 32
5 5 33 a7 | 3peds 49 56 51
G 6 40 28 31 23 50 58 12
7 T 47 29 5 g, 51 K0 34
~ 8 53 30 33 41 5 G0 58
0 9 59 31 34 51 53 02 23

10 B 32 36 | 54 63 5]
11 120 13 33 e hi 6 21
12 13 20 HE 38 21 a6 66 54
13 14 27 S35 39 31 a7 68 3
14 15 34 a6 40 42 gh W 12
15 16 41 7 41 53 51 71 59
16 17 49 38 43 5 ) 73" ‘Bh
17 12 56 B 44 17 il i 1
15 20 3 $0 45 3 G2 TE 25
19 21 10 41 46 43 63 2l 19
20 22 17 42 | 47 56 fid 85 42
21 B aEy 43 | 19 10
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The absolute connection, then, between the declination of a
heavenly body and the amplitude at which it rises and sets 1s
obvious from the above table: given the declination we know
the amplitude ; given the amplitude we know the declination.

Suppose we were dealing with a sea horizon: all the bodies
rising or setting at the same instant of time would be n a
great civcle round the heavens, for the plane of the sensible
horizon is parvallel to the geocentrie one.

But there are some additional points to be borne in mind.
Ordinarily we should determine that the amplitude being so
and so, the dechnation of the body which rose or set with
that amplitude would be so and so, taking the horizon to be an
all-tound horizon like a sea one.  But that would not be quite
true, beeanse we generally see the sun, to take an instanece, some
little time before 1t really rises and after it has set, owing to
refraction.  So that if we see the sun setting, say, north of west,
we know that when we see it setting it appears really a little
further to the north than it actually was at the moment of true
sunset, becanse refraction gives us the position of the sun just
below the true horizon. That is one point that we have to
consider.  Another 1s that, of course, we as a rule do not deal
with sea horizons. Here we find a hill, there some other
obstacle ; so that it is necessary to make a correction de-
pending on the height of the hill or other obstacle above the
sea- or true-horizon at the place. Only when we take these
things completely into consideration, can we determine abso-
lutely the declination, or distance from the celestial equator,
of the body at the moment of rising or setting. Still, 1t 1s
worth while noting that when only approximations are re-
quired, the refraction- and hill-corrections have a tendency to
neutralise each other in the northern hemisphere. Refraction
will tend to carry the sunrise or sunset place more to the north,
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hills will cause the lrm]:r to appear to rise or set more to
the south.

It is important to point out that these corrections vary very
considerably in importance according to the declination of the
star with which we have to deal. With a ligh north or south
declination the amphtude inereases very rapidly, and the more
it mereases the more the corrections for refraction and eleva-
tion above the true horizon to which I have referred become of
importance.  In all cases the correction has to be made so that
the amplitude will be inereased or decreased from the true
amplhitude by this effect of refraction, according as the body—
whether sun or star—is seen to the north or south of the
cquator, .

In the diagram given on page 49, the various amplitudes
are shown at which bodies of different declinations appear to
rise and set in places with latitudes ranging from 19°to 51° N.
[t 1s a diagram to which frequent reference will be made in

the sequel.



CHAPTER V.
THE YEARLY PATH OF THE SUN-GOD.

Lt us, then, imagine the ancient Egyptians, furnished with the
natural astronomical cirele which is provided whenever there is
an extended plain, engaged in their worship at sunrise, praying
fo the “Lord of the two Horizons.” The rising (and setting)
of stars we will consider later: it 1s best to begin with those
observations about which there i1s the least question.

In the very early observations that were made in Egypt
and Babylonia, when the sun was considered to be a god
who every morning got into his boat and floated aeross space,
there was no particular reason for considering the ampli-
tude at which the supposed boat left or approached the
horizon. DBut a few centuries showed that this rising or setting
of the sun n widely varving amplitudes at different parts of
the year depended upon a very definite law. We now, more
fortunate than the ecarly Egyptians, of course know exactly
what this law is, and with a view of following their early
attempts to grapple with the difficulties presented to them we
must pass to the yearly path of the sun, in order to study the
relation of the various poimts of the horizon oceupied by the
sun at different times in the year.

Not many years ago Foucault gave us a means of
dummﬂmtmw ﬂlﬂ fact that the earth rotates on 1ts axis. We
have also a perfect method of demonstrating tlrlt the earth not

—

nuh’ rotates on 1l- AX1S once a day, ]mt 1|| at it moves round

— e e ————

the sun once a year, an idea which wis llmh‘udmt of by
ﬂn- ancients.  As a pendulum shows us the rotation, so the

e —

E 2
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determination of the aberration of light demonstrates for us the
revolution of the earth round the sun.

We have, then, the carth endowed with these two move-

ments—a rotation on its axis in a day, and a revolution round
the sun in a year. To see the full bearing of this on our pre-
sent inquiry, we must for a time return to the globe or model
of the earth.

To determine the position of any place on the earth’s surface
we say that it 1s so many degrees distant from the equator, and
also so many degrees distant from the longitude of Greenwich :
we have two rectangular co-ordinates, latitude and longitude.
When we coneceive the earth’s equator extended to the heavens,
we have a means of determining the positions of stars i the
heavens exactly similar to the means we have of determining the
position of any place on the earth. We have already defined
distance from the equator as north or south declination in the
case of a star, as we have north latitude or south latitude in
case of a place on the earth. With regard to the other
co-ordinate, we can also say that the heavenly body whose
place we are anxious to determine 1s at a certain distance
from our first point of measurement, whatever that may be,
along the celestial equator. Speaking of heavenly bodies, we
call this distance right ascension ; dealing with matters earthy,
we measure from the meridian of Greenwich and eall the
distance longitude.

The movement of the carth round the sun is in a plane
which 1s called the plane of the ecliptie, and the axis of
rotation of the earth is inclined to that plane at an angle of
something hike 231", We can 1if we choose use the plane of the
ecliptic to define the positions of the stars as we use the plane
of the earth’s equator. In that case we talk of distance
from the ecliptic as celestial latitude, and along the echiptie
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from one of the points where it cuts the celestial equator as
celestial longitude. The equator, then, cuts the ecliptie at two
points: one of these is chosen for the start-point of measure-
ment along both the equator and the ecliptie, and 1s called the
first point of Aries.

We have, then, two systems of co-ordinates, by each of
which we can define the position of the sun or a star in the
heavens: equatorial co-ordinates dealing with the earth’s
equator, ecliptic co-ordinates dealing with the earth’s orbit.
Knowing that the earth moves round the sun once a year, the
year to us moderns 1s defined with the most absolute accuracy.
In fact, we have three years: we have a sidereal year-——that is,
the time taken by the ecarth to go through exactly 360° of
longitude; we have what is called the tropical year, which
imdicates the time taken by the earth to go through not quite
360°, to go from the first point of Aries till she meets it again;
and since the equinoctial point advances to meet the carth, we
talk about the precession of the equinoxes; this year is the
sidereal year minus twenty minutes. Then there is also another
year called the anomalistic yvear, which depends upon the move-
ment of the pomt in the earth’s orbit where the earth is nearest
to the sun ; thisis running away, so to speak, from the first point
of Aries, mstead of advancing to meet it, so that in this case
we get the sidereal year plus nearly five minutes.

The angle of the inclination of the earth’s plane of rotation
to the plane of its revolution round the sun, which, as I have
said, 1s at the present time something like 2317 1s called #he
obliquity of the ecliptic.  This obliquity is subject to a slight
change, to which I shall refer in a subsequent chapter.

[n order to give a concrete idea of the most important
points in the yearly path of the earth round the sun, let us

imagine four globes arranged on a cirele representing the earth
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at different points of its orbit, with another globe in the centre
representing  the sun, marking the two practically opposite
points of the earth’s orbit, in which the axis is not melined to
or from the sun but is at right angles to the line joining the
carth in these two positions, and the two opposite and inter-
mediate points at which the north pole of the axis 1s most
mclined towards and away from the sun.

A diagram  will show what will happen under these
conditions. If we take first the points at which the axis,
instead of being inchned towards the sun, 1s inelined at right
angles to it, it is perfectly obvious that we shall get a condition
of things in which the movement of the earth on i1ts axis will
ause the dark side of the earth and also the light side repre-
sented by the side nearest to the sun, both being of equal areas,
to extend from pole to pole; so that any place on the earth
rotating under those conditions will be brought for half a period
of rotation into the sunlight, and be carried for half a period of
the rotation out of the sunlight; the day, therefore, will be of
the same length as the night, and the days and mghts will
therefore be equal all over the world.

We call this the time of the equinoxes; the mights are of the

= 5
EARTH AXD SUN AT THE EQUINDXES.

same length as the day 1 both these ];-u:-‘.ui‘riml:i of the earth
with regard to the sun.
In the next fizure we have the other condition. Here the

earth’s axis 1s inchned at the greatest angle of 23°), towards, and
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away from, the sun. If I take a point very near the north
pole, that point will not, in summer, be carried by the earth’s
rotation out of the light, and a part equally near the south pole
will not be able to get into it.  These are the conditions at and
near two other pomnts called the solstices.

SUMMER

EARTH AXD SUN AT THE S0LSTICES,

On each of these globes I have drawn a line representing the
overhead direction from London. If we observe the angle
between the direction of the zemith and that to the sun in
winter we find it considerable; but if we take the opposite
six-monthly condition we get a small angle.

In other words, under the first condition the sun at noom
will be far from the zenith of London, we shall have winter :
and in the other condition the sun will be as near as it can be
to the zenith at noon, we shall have summer. These two cases
represent the two points in the earth’s orbit at which the sun
has the greatest declination south and north.  With the greatest
north declination the sun will come up high, appear to remain at
the same height above the horizon at noon for a day or two, as
1t does at our summer solstice, and then go down again; at the
other point, when it has the greatest southern declination, it
will go down to the lowest point, as it does in our winter, stop,
and come up again—that is, the sun will stand still, so far as
its height above the horizon at noon 1s concerned, and the
Latin word solstice exactly expresses that idea. We have, then,
two opposite points in the revolution of the earth round the sun
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at which we have equal altitudes -of the sun at moon, two
others when the altitude is greatest and least.

DIAGHAM SHOWING POSITION OF THE SUN IN RELATIOXN TO THE ZEXITH OF LONDOXN
AT THE NOETHERN WINTER SOLSTICE.

Z

DIAGRAM SHOWING POSITION OF THE SUN IN RELATION TO THE fZESITH OF LONDON
AT THE NORTHERXN SUMMER SO0LSTICE.

We get the equal altitudes at the equinoxes, and the
greatest and the least at the solstices.

These altitudes depend upon the change of the sun’s declina-
tion. The change of dechination will affect the azimuth and
amplitude of the sun’s rising and setting ; this is why, in our
northern hemisphere, the sun rises and sets most to the north
i summer and most to the south 1 winter. At the equinoxes
the sun has always 07 Decl., so it rises and sets due east and
west all over the world.  But at the solstices it has its greatest
declination of 231° N, or S.; it will rise and set, therefore, far
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from the east and west points; how far, will depend upon the
latitude of the place we consider. The following are approxi-
mate values :

Latitnde of Amplitude of Sun
Plaee, at Bolstice,
5 3 i o = 26 )

ol T, e’ 2 24
a9 o = 29 ol
40 . a3l 21
45 : J4 40
50 353 20
a5 4 [l

At Thebes, Lat. 25° 40" N., representing Igvpt, we find
that the amplitude of the sun at rising or setting at the
summer solstice will be approximately 26° N. of . at rising,
and 26° N. of W. at setting.

These solstices and their accompaniments are among the
striking things in the natural world. At the winfer solstice we
have the depth of winter, at the summer solstice we have the
height of summer; while at the equinoxes we have but
transitional changes; in other words, while the solstices point
out for us the conditions of greatest heat and greatest cold, the
equinoxes point out for us those two times of the year at which
the temperature conditions are very nearly equal, although of
course in the one case we are saying good-bye to summer and
in the other to winter. In Egypt the summer solstice was
paramount, for 1t occurred at the time of the rise of the Nile,
the beginning of the Egyptian year.

Did the ancients know anything about these solstices and
these equinoxes? Were the almost mythical Hor-shesu or
sun-worshippers familiar with the annual course of the sun ?

That is one of the questions which we have to discuss.



CHAPTER VI
THE PROBABLE HOR-SHESU WORSHIP,

At the end of the last chapter I referred to the Hor-shesu or
followers, that is worshippers, of the Sun-god Horus. I shall
have to refer to the traditions relating to them at a later stage,
but it is well that I should state here that those personages who
preceded the true historie period are considered by De Rougé
and others to represent ““le lype de Pantiquité la plus veculée.”

Let us for the moment accept the truth of the various
traditions relating to them, and suppose that they left traces of
their worship ; what, in the light of the last chapter, should we
expect to find? The thing most likely to remain would be
ancient shrines in all probability serving for the foundation of
nobler structures built in later times,

This brings us to the question as to the probabilities of
temple-building generally in relation to the heavenly bodies ;
but before I deal with it, it 1s important to consider a view
first put forward, I believe, by Vitruvius, and repeated by all
since his time who have dealt with the question, that the
temples were built purely and simply to face the Nile.!

The statement is so far from the truth that it is clear that
those who have made it had not studied the larger temple-fields.
Indeed, we have only to note the conditions at Karnak

1 % The temples of the gods onght to be so placed that the statue, which has its station in
cella, should, if there be nothing to interfere with such a dizposition, face the west: in order
that those who come to make oblationz and offer saentices may face the east. . . . When
temples arve built in the neighbourhood of a viver, they shoold command a view of its banks,
like the temples of Egvpt upon the borders of the Nile™— Fifiruvins, Civil Avehitecture,
Section L., Chapier 1,
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alone to determine whether there is any truth in the view that
the temples face the river. We see at once that this idea
cannot be true, because we have the chief temples facing in
four directions, while the Nile flows only on one side.

Other archicologists who have endeavoured to investigate the
orientations of these buildings have found that they practically
face in all dirvections ; the statement is that their arrangement
1s prineipally characterised by the want of it; they have been
put down higgledy-piggledy ; there has been a symmetrophobia,
mitigated perhaps by a general desire that the temple should
face the Nile. This view might be the true one, if stars were
not observed as well as the sun.

With regard to all the temples of the ancient world, whether
they are located in Egypt or elsewhere, we must never forget
that if astronomy is concerned in them at all, we have to
deal with the observations of the rising or setting of the
heavenly bodies; whereas the modern astronomer cares little
for these risings or settings, but deals only with them on
the meridian.

The place of rising or setting would be connected with the
temple by the direction of the temple’s axis.

Now, the directions towards which the temples point are
astronomically expressed by their “amplitudes "—that is, the
distance in degrees from the east or west point of the horizon.
For instance, a temple facing east would have an amplitude of
zero from the east point. If we suppose a temple oriented to
the north, it would have an amplitude of 90°; if halfway
between the east and north, the amplitude would be 45° north
of east, and so on. So that it is possible to express the
amplitude of a temple in such a way that the temples in the
same or different countries or localities, with the same or

equivalent amplitudes, may be classified ; and the more temples
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which can be thus brought together, the more likely 1s any law
relating to their structure to come out.

et us take this, then, as a general principle. Now how
would it be carried out ?

[t becomes pretty obvious, when we consider the conditions
of things in these early times, that the stars would bhe the
objects which would first commend themselves to the attention
of temple builders, for the reason that the movements and
rising- and setting-places of the various planets by night,
and of the sun by day, would appear to be so erratic, so long
as the order of their movements was not known.

To go a step further. It is clear in the first place that no
one would think of orienting a temple to the moon, as there 1s
so little constancy about 1ts path in the :-;l{}-', and, therefore,
its place of rising or setting. If the temple caught if each
month, the intervals between which this occurrence takes place
would vary very considerably, and in early times would have
been 1mpossible to prediet.  Similarly it would not be worth
while to orient temples to the planets. But when we come to
the stars, the thing is different. A few years’ observations
would have appeared to demonstrate the absolute change-
lessness of the places of rising and setting of the same stars.
[t is true that this result would have been found to bhe erro-
neous when a long period of time had elapsed and when
observation became more accurate ; but for hundreds of years
the stars would certainly appear to represent fixity, while the
movements of sun, moon and planets would seem to be hound
by no law.

Before, then, the vearly apparent movements of the sun
had been fully made out, observations of a star rising or
setting with the sun at some critical time of the agricultural
evele, say sowing-time or harvest, would be of the highest
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importance, and would secure the work being done at the right
time of the—to the early peoples—still unformulated year,

[t a star was chosen 1 or near the ecliptie, sooner or later
the sun-light as well as the star-light would enter the temple,
and the use of a solar temple might have thus been suggested
even before the solstices or equinoxes had been thoroughly
arasped.

There 1s no doubt that if we arve justified 1 assuming that
the stars were first observed, the next thing that would strike
the early astronomers would be the regularity of the annual
movement of the sun; the eritical times of the sun’s movements
as related either to their agriculture, or ther festivals, or
to the year; the equinoxes and the solstices, would soon have
revealed themselves to these early observers, if for no other
reason than that they were conneeted in some way or other
with some of the important conditions of their environment.

After a certain time, solar temples, 1f bult at all, would
be oriented either to the sun at some critical time of the
agricultural-—or religious—vear, or to the solstices and equi-
noxes. But at first, until the fixity of the sun’s vearly
movements and especially the solstices and equinoxes had
been recogmised, i1t would have seemed as useless to dirvect a
temple to the sun as to the moon. After a tune, however,
when the solstices and equinoxes had been made out, it would
soon have been found that a temple once divected to the
sun’s rising place at harvest or sowing time, or at a solstice
or an equinox, would continune for a long period to mark those
eritical points in the sun’s yearly course ; and when this yearly
course had been finally made out it would soon be observed
that the sun at any part of the agricultural year was as
constant (indeed, as we now know, more constant) in its
rising- and setting-place as a star.



G2 THE DAWN OF ASTRONGMY. [Crar. VI

But dealing with sun-worshippers, and endeavouring to
think out what the earliest observers probably would try to do
in the ease of a solar temple, we see that, in all likelihood, they
would orient it to observe the sun at one of the chief points in
the vear which could be best marked. 1 have said “which
could be best marked,” but how was this to be done? Evi-
dently, if tervestrial things were to be assisted, the marking
must have been by something exterrestrial, otherwise they
would have been reasoning in a cirele; and moreover we
must take for granted that what was wanted was a warning
of what was to he done.

Now, in the earliest tunes, as I have saiud, the constant move-
ments of the stars would have stood out in strong contrast
to the inconstant movements of the sun, and I think that there
can be little doubt that the first fixing of any point in the
vear was by the rising or setting of some star at sunrise—
or possibly sunset.

It 1s obvious that this might have cone on even before
the solstices and equinoxes were recognised.

When this came about, then temples might have been
divected to thé sun at a solstice or an equinox.

Was it difficult to do this?  Did it indicate that the people
who built such temples were great astronomers ? Nothing of
the kind; nothing is more easy to determine than a solstice
Or an equinox.

Let us take the solstice first.  We know that at the summer
solstice the sun rises and sets furthest to the north, at the
winter solstice furthest to the south. We have only from any
point to set up a line of stakes before the tume of the solstice,
and then alter the line of them day by day as the sun gets
further to the north or south, until no alteration 1s wanted.
The solstice has been found.
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There 1s another way of doing it. Take a vertical rod.
Such a rod, which I may state is sometimes called a guowon and
used to measure time, may be used with another object : we
may observe the length of the shadow cast by the sun when it
is lowest at the winter solstice, and when it 1s highest ; at these
two positions of the sun obviously the lengths of the shadows
thrown will be different. When the noon-sun is nearest overhead
in the summer the length of the shadow will be least, when the
sun 1s most removed from the zenith the shadow will be longest.

The day on which the shortest shadow is thrown at noon
will define the summer solstice ; when the shadow is longest we
shall have the winter solstiec.

This, in fact, was the method adopted by the Chinese to
determine the solstices, and from it very early theyv found a
-alue of the obliquity of the ecliptic.

It may be said that this is only a statement, and that the
record has been falsified ; some years ago anvone who was
driven by facts to come to the conclusion that any very
considerable antiquity was possible in these observations met
with very great difficulty. DBut the shortest and the longest
shadows recorded (1100 years B.c.) do not really represent the
true lengths at present. If anyone had forged these observa-
tions he would state such lengths as people would find to-day
or to-morrow, but the lengths given were different from those
which would be found to-day. Laplace, who gave considerable
attention to this matter, determined what the real obliquity was at
that time, and proved that the record does represent an actual
observation, and not one which had been made in later vears.!

Next suppose an ancient Egvptian wished to determine the
time of an equinox. We know from the Egyptian tombs
that their stock-in-trade, so far as building went, was very

I See Biot, v Btudes sur 1'Astronomic Indienne,” P 293,
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considerable ; they had squares, they had plumb-lines, they had
scales, and all that sort of thing, just as we have. He would
first of all make a platform quite flat; he could do that by
means of the square or plumb-line ; then he would get a ruler
with pretty sharp edges (and such rulers are found in their
tombs), and in the morning of any day he would direct this
ruler to the position of the sun when it was rising, and he would
from a given point draw a line towards the sun; he would do
the same thing in the evening when the sun set; he would
bisect the angle made by these two lines, and it would give
him naturally a north and south line, and a right angle
to this would give him east and west. So that from
observations of the sun on any one day in the year he would
practically be in a position to determine the points at which
the sun would rise and set at the equinox—that is, the true
east and west points,

Suppose that the sun 1s rising, let a rod throw a shadow ;
mark the position of the shadow; at sunset we again note
where the shadow falls, If the sun rises exactly in the east
and sets exactly in the west, those two shadows will be
continuous, and we shall have made an observation at the
absolute equinox. DBut suppose the sun not at the equinox, a
line joining the ends of the shadows equally long before and
after noon will be an east and west line.

[t is true that there may be a slight error unless we are
very careful about the time of the year at which we make the
observations, because when the sun is exaetly east or west at
the time of rising or setting it changes its declination most
quickly. So it is better to make the above observations of
the sun mnearer the solstices than the equinoxes, for the
reason stated.!

1 See Biot, “ Sur divers points d'Astronomie ancienne : Memoires, Académie des Sciences,”
1846, p. 47.
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We have now got so far. If the Egyptians worshipped
the sun and built temples to it, they would be more likely
to choose the times of the solstices and the equinoxes than any
other after its annual movement had been made out.

Is 1t possible to bring any tests to bear to see whether
they did this or not? Certainly: examine the temples which
still remain, and where they have disappeared examine the
temenos walls whieh still exist as mounds in many cases.

Suppose we take, to begin with, as before, that region of
the earth’s surface in the Nile valley with a latitude of about
26°N. The temples will have an amplitude of about 26° N. or S,
if they have anything to do with the sun at the solstices.
Any structures built to observe the sun will have an east
and west aspect true if they have anything to do with the sun
at the equinoxes. Dealing with a solstitial temple, the first
thing to observe is the amplitude of the temple, which must
depend upon the latitude in which it was wished to note the
rising or setting of the sun at either of the solstices. 1f we take
the latitude 26° N., whiech 1is very 11{}:11‘]}' the latitude of
Thebes, the amplitude has to be 26° as stated above; so that
a temple at Thebes having an amplitude of 26° would be very
likely to have been oriented to the sun at the moment that
t.e., at the

it was as far from the equator as it could be
time of the longest day of the vear—in which case we
should be dealing with the summer or northern solstice ; or
of the shortest day of the year, if dealing with the winter or
southern solstice,

As we deal with higher latitudes, we gradually merease the
amplitude, until, if we go as far as the latitude of the North
Cape, the sun at the summer solstice, as everybody knows,
has no amplitude either at rising or setting, because 1t passes
clear above the horizon altogether, and is seen at midnight.

i
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These are the conditions which will define for us a
solstitial solar temple. We see the amplitude of the temple
must vary with the latitude of the place where it is erected.

But the temples directed to the sun at an equinox will
be directed to an amplitude of 0: that is, they will point
E. or W., and this will be the case in all latitudes.

The orientation of a temple directed to the sun at neither
the solstices nor the equinoxes will have an amplitude less than
the solstitial amplitude at the place.

As a matter of faet, as 1 shall show in the sequel, some
of the temples recognised as temples of the sun in the in-
scriptions are of this latter class.



CHAPTER VII.
METHODS OF DETERMINING THE ORIENTATION OF TEMPLES.

Tuis brings us at once to a practical point. It will be
asked, How can such an inquiry be prosecuted ? How can
the amplitudes of the temples be determimed *

AZIMUTH COMPARS,

Nothing is easier. An azimuth compass is all that is
necessary for all but the most aceurate imquiries.
The azimuth compass is an instrument familiar to many;

SECTION OF AZIMUTH COMPASS,

A, needle and card ; p, prism ; s v, directrix or frame carrying a wire directed to the object
and seen over the prism while the prism reflectz to the eye the division of the seale
underneath it,

F 2



it THE DAWN OF ASTRONOMY. [Crar. VIL,

it consists “of a magnetic needle fastened to a card carrying
a circle divided into 360°, which can be conveniently read
by a prism when the mstrument is turned toward any definite
direction marked by a vertical wire. Its use depends upon the
fact that at the same place and at the same time all magnetie
needles point in the same direction, and the variation for
the true north and south direction is either supposed to be
known or can be found by observation.

THEODOLITE FOR DETEBMINING AZIMUTH AND ALTITUDES.

A theodolite armed with a delicately hung magnetic needle,
which ecan be rotated on a vertical axis, will do still better ;
it has first of all to be levelled. There is a little telescope
with which we can see along the lime. When we wish, for
instance, to observe the amplitude of a temple, the theodolite
ix set up on its tripod in such a position that we ecan look
along a temple wall or line of columns, ete., by means of
the telescope. We then get a magnetic reading of the
direction after having unclamped the compass; this gives
the angle made between the line and the magnetic north (or
south), as in the azimuth compass.

What we really do by means of such an instrument is to
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determine the astronomical meridian by means of a magnetic
meridian.  Here some defintions will not be out of place.

The wmeridian (meridies = mmdday) of any place is the great
circle of the heavens which passes through the zenith (the
point overhead ) at that place and the poles of the celestial sphere.

The wmeridion line at any place is the intersection of the
plane of the meridian with the plane of the horizon at that
place, or, in other words, it is the line joining the north and
south points. If we have the proper instruments, we can
determine the meridian line astronomically at any place by
once of the following methods ;—

(1) If only an approximate position is requived, the best
means of determining it is by fixing the direction of the sun or
a star when it has the greatest altitude. The instrument to he
used for this purpose would be a small theodolite with both a
vertical and horizontal circle, and provided also with tangent
serews to give slow motion to each of the civeles as required.

By using stars of both high and low altitudes, a greater
exactness can be obtained, but, after all, the method only gives
a first approximation, as its weakness lies in the very slow
change of altitude as the meridian is approached.

(2) A much more accurate method 1s that of observing with
an altitude and azimuth instrument the azimuth (¢.e., its angular
distance east or west of the north or south) of a star when
at the same altitude east and west of the meridian. If the
mean of the two readings given by the azimuth cirele be takens
the resulting reading indicates the direction of the meridian.

If we employ the sun in place of a star, its change of
declination during the interval between the observations must
be taken into account.

(3) To find the meridian line by means of the pole star is a
simple and aceurate method, as a value can be obtained at
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ainy time at night by a simple altitude, provided the time of
observation is known.!

[f these means of dirvectly determining the astronomical
meridian line are not available, then we have to do 1t indirectly
by using the magnetic meridian in the first istance.

If we take a magnetic needle and balance it horizontally on
a vertical pivot, its ends will be directed to two points on the
horizon. By drawing a great circle through these two points
and the zenith point of the place, we obtain the wagnelic meridian.

The magnetic weridian line 1s the intersection of the plane of
the magnetic meridian with the plane of the horizon. The
angle between the astronomiecal and magnetic meridian lines is
called the variation, E. or W. according as the needle points to
the W. or E. of true—that is, astronomical-—north at any
particular place at any particular time. The variation may
-ary from place to place, and always varies from time to time.

The bearing required has, m the first instance, to be de-
termined by the instruments already referred to in relation to
the magnetic meridian,

Having made such an observation, the next thing we
have to do is to determine the astronomical or true north,
which is the only. thing of value.

[f the magnetic variation has been determined for the

| For a detailed account of the way in which the formula in use has been obtained, the
veader had better turn to Vol. 1., p. 253, of Chauvenet’s * Spherical and Practieal Astronomy.™
[f we denote the latitude by e,
amd let p—=1the star’s polar distance,
a= ,, . TIightascension,
& = sidereal time of observation,
h = the star's altitude,
el » hour angle ;
then, knowing that ;
(— 8 —a,
the formula may be written as follows :—
=" —pcos t 4 § p° sin. 1* sin.~f tan. A
The Nautieal Almanae gives tables to facilitate the computations invelved, but
eroater exactness is obtained by divect computation,
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region, we may use a map. Such a map as that shown
below gives us the lines along which in the British Isles
the compass variation west of north reaches certain values.
From such a map for Egypt we learn that in 1798 a magnet
swung along a line extending from a little to the west of

2* WEST 0" EAST 2° 4
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MAGNETIC MAP OF THE BRITISH ISLES, SHOWING THE VARIATION AT
DIFFEREXT POINTE.

Cairo to the second ecataract would have had a variation of
111° to the west; in 1844 of 81" to the west; and at the
present time the variation is such that observations made
along the same part of the Nile valley will have a variation
closely approximating 4}” to the west. By means of such a



T2 THE DAWN OF ASTRONOMY, [Ciar, VIL

map it is quite possible to get approximately the astronomical
bearings of all temples which were observed by the French
in 1798 or by the Germans in 1844, or which can be observed
in the present day, provided always that there is no loeal
magnetic attraction.

If we are not fortunate enough to possess such a map, the
methods previously referred to for obtaining the astronomical
north must be emploved ; observing the direction in which
the sun culminates at noon will give us the south point
astronomiecally ; from observations of the pole star at night the
astronomical north ean also be determined. From the former
of these observations the magnetic variation is obtained with-
out any difficulty, even in the absence of accurate local time.
When this is available other methods are applicable.

It 1s sad to think how much time 1s lost in the investigation
of a great many of these questions for the reason that the
published observations were made only with reference to the
magnetic north, which is vastly different at different places,
and 1s always varying. Few indeed have tried to get at the
astronomical conditions of the problem. Had this been done
with minute accuracy in all cases, either by the French or
Prassian Commissions to which I have referred, it is perfectly
certain that the solstitial orientation of Karnak and other
temples, which I shall have to mention, would have heen

long ago known to all scholars.
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THE EARLIEST SOLAR SHRINES IN EGYPT,

Nor only ecan an inquiry like that referred to in the
previous chapter be prosecuted—if has been pirosecuted.

The French and Prussian Governments have vied with
each other in the honourable rivalry of mapping and de-
seribing the monuments. The French went to Egvpt at the
end of the last century, while the Scientific Commission which
accompanied the army, a Commission appointed by the
[nstitute of France, published a series of volumes containing
plans of all the chief temples in the valley of the Nile as
far south as Plhal:e.

In the year 1844, some time after Champollion had led
the way in deciphering the hieroglyphics, we became almost
equally indebted to the Prussian Government, who also sent
out a Commission to Egvpt, under Lepsius, which equalled
the French one in the importance of the results of the ex-
plorations ; in the care with which the observations were made,
and 1 the perfeetion with which they were recorded. In
attempting to get imformation from ancient temples on the
points to which I have referred, there is, therefore, a large
amount of information available ; and it is wise to study
the region round and below Thebes where the information
1s so abundant and 1s ready to ouwr hand.

First, then, with regard to the existence of solar
temples. Dealing with the monumental evidence, the answer
is absolutely overwhelming. The evidence I bring forward
consists of that afforded by some of the very oldest temples
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that we know of in Egypt. Among the most ancient and
sacred fanes was one at Annu, On, or Heliopolis, which, the
tradition runs, was founded by the Shesu-Hor before the time
of Mena; Mena, as we have seen, having reigned at a date
certainly not less than 4000, and possibly 5000 years b.c.
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PLAY OF THE MOUNDS AT ABYDOS. (Frm Marielffel)

The Nile valley holds other solar temples besides that we
have named at Heliopolis.  Abvdos was another of the holiest
places in Egypt in the very earliest times.

Since the temples and temple mounds at Abydos ecan he
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better made out than those at Hehopolis, T will take them
first.  The orentations given by different authors are so
conflicting that no certainty can be eclaimed, but 1t is
possible that at Abydos one of the mounds is not far from
the amplitude shown in the tables for the sun in the Nile
valley at sunset at the summer solstice. If this were so, the
Egyptians who were employed in building the temple must
have known exactly what they were going to do.

At Heliopolis, as I have hinted, the matter 1s still less cor-
tain.  Almost every trace of the temple has disappeared, but of
remains of temenos walls in 1844, when the site was studied by
Lepsius, there were plenty. At Karnak, where both temples
and temenos walls remain, we can see how closely the walls
reflect the orientation of the included temples, even when they
seem most liable to the suggestion of symmetrophobia. I have
before stated that the Egyptians have been accused of hating
every regular figure, and the nrregular figures at Karnak are
very remarkable ; in the boundary walls of the temple of Amen-
Ra there are two obtuse angles ; round the Mut temple we also
have walls, and there again this hatred of similarity seems to
come out, for we have one obtuse and one acute angle.  But if
we examine the thing a little carefully, we find that there
is a good deal of method in this apparent irregularity. The
wall of the temple of Amen-Ra i1s parallel to the face of the
temple or at right angles to its length.  One wall of Mut 1s
perfectly parallel to the face of the temple or at right angles to
the sphinxes.  And the reason that we do not get right angles at
one end of the wall is that the walls of the temple at Mut arve
parallel to the chief wall of the temple of Amen-Ra. Surely it
must be that, before these walls were built, 1t was understood
that there was a combined worship; that they stood or fell

together. One thing was not attempted in one tu111p10 and
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another thing in another, but the worship of each was reflected
in the other.  If this be true, there was no hatred of symmetry,
but a definite and admirable reason why these walls should be
built as they were.

With the knowledge we possess of both temenos walls and
temples at Karnak, and of the, I may alimost say, symbolism of

TRUE XORTH.

w. E.

THE MOUXNDE AXD OBELISK AT AXXNU.

the former, it is fair to conclude that when temples have gone
we may yet get help from the walls. The walls at Heliopolis
are the most extraordinary I have met with in Egypt, as may
be gathered from the accompanving reduction of Lepsius’ map.

The arrow in Lepsius’ plan is so wrongly placed that the
plan is very misleading. It follows from Captain Lyvons’ ohser-
vations and my own that the longest mound heads 14° N. of W.
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to 14°S. of E. within a degree; the condition of the mounds
renders more accurate measures impossible.!

It is to be gathered from the inseriptions that the temple
within these mounds, now only represented by its solitary
obelisk, was styled a sanctuary or temple of the sun.

As the orientation of the N. and S. faces of the obelisk 1s
13° N. of W., the sun’s declination must have been 11° N.
The times of our year marked by it, therefore, were 18th April
and 24th August. But 1t must not be forgotten that the
temple may have been built originally to watch the rising or
setting of a star which occupied the declination named, and
possibly, though not necessarily, at some other time of the
year. [ shall return to this subject.

[f Maspero and the great aunthorities in Egyptology are
right—namely, that the Annu temple was founded before 1000
i.c.—the above ficures drive us to the conclusion that we have

1 Since I left Eeyvpt, in Febraary, 1893, Captain Lyons has been good enough to comply
with my request to repeat the observations. [ give the following extract from his letter 1 —

*The mounds are only within a degree, us it is only the general direction which can

be taken. south mound old temenos wall, 2894° mag. bearing —= 19}° N, of W.
Wall at vight angles 1890 mag. beaving =712 8. of W.

Going to the West mound there arve two higher humps with an opening between them,
tons of limestone chips, sandstone blocks with Rameses I1.'s name ; o that T take thizs for
the site of the great pylon. It is exactly opposite the obelisk, and distant, T should guess,
GO0 -"-"I'HI‘*' Site of =, IL:.']nJ: to obelisk, 1O06GL" mag. Tll-ﬂl‘[ng = iﬂi = 0f B
Pole of M. |:|_1.'|-=r|| to obelizk, 1”5];“ mag, bearing — 1942 8, of E.

2o I think 1l!"i."llttlll}" the 11-1!1::i|1]ng ohelisk iz the northern one (ef Homer, * Phil, Trans..'"
MDCCCLV., pp. 124 and 131), and the temple axis was direeted 2894° mag. bemring with
corr. &io=— 2840 — 140 N of West true amplitude,™

* Amenemit 1., the founder of the sanctuary of the sun, entreats, after he has begun the
great work (which was not finished till the time of his son, Uzertesen), ¢ May it not perish by
the vicissitudes of time, may that which is made endure ! This desire of a great king which
has come down o us 1]|.L'1:I||.;.{'|:: the leathern voll now prv,-su-rw-:l it I':'vl‘li:ﬁ. has not been
fulfilled ; for of his magnificent structore, built for all eternity, nothing remains but the
obelisk we have seen, and o fow blocks of stone .x'l'.;u'm-l}' worth |m=-|1.'liu:-ui1|_g. The Persian
Cambys=es is unjustly accused of having destroyed the temple and city of the sun, for the city
was minutely descvibed in detail long after his time, and the temple was still flonrishing :
nay, many remains of the sanctuary, that have now long since vanished, were deseribed even
by Arab anthors.—Ebers, © Egypt,” p. 190,
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in this temple a building which was orientated to the sun, nof
at a solstice, some GOOO years ago.

So much for two of the places known to be of the highest
antiquity in Egyvpt.  There remains another locality supposed
to date from more modern times—I rvefer to Thebes. It is here
that evidence of the most certain kind with regard to the

solstitial temples is to be found.

At Karnak itself there are several temples so oriented, chief
among them the magnificent Temple of Amen-Ra, one of the
wonders of the world, to which a special chapter must be devoted.
Suffice 1t to say here that the amplitude of the point to which
the axis of the great temple of Amen-Ra points is 26" N. of W.,
which we learn from the table already given is the amplitude
of the place of sunset at the summer solstice i the latitude of
Thebes.  The amplitude of the point to which the axis of an
attached small temple points is 26° 8. of ., exactly the position
of sunrise at the winter solstice.

[t must not be foreotten i this conneetion that the Colosst
of the plain on the other side of the river, and the associated
temple, also face the place of sunrise at the winter solstice.

The list of solar solstitial temples, so far probably traced, is
as follows :—

Place and Temple. Amplitude.  Declination.  Date.

Kasr Kerun 2i° 8. of E. 8. 233
= E. Karnak (0O) e ."[_;.l =S, of BB, f-‘.ﬂ"'
Temples. Memmnonia (Avenue of Sphinxes) 271" 8. of E. 8. 24}
(orientation not to 1)
: ~H‘ W Erment ATL* B of W, B. 244
Femples. : :
N.W. | Karmak (Q. K) ... .. 261° N, of W, N. 23)°
Temples. Karnak (U) iz o | 273" Noof W, N, 24)1°
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We have seen that it did not require any great amount of
astronomical knowledge to determine either the moment of the
solstice or the moment of the equinox. The most natural thing
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PLAX OF MEMPHIS, (Freme Lepsins)

to begin with was the observation of the solstice, for the reason
that at the solstice the sun can be watched day after day getting
more and more north or more and more south until it comes to
a standstill.  But for the observation of the equinox, of course,
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the sun is moving most rapidly either north or south, and
therefore it would he more difticult to determine in those
ﬂa}*s the exact moment.
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EAST AND WEST PYRAMIDS AND TEMPLES AT GIZEH. (From Lepsiuvs)

We next come to the question as to whether any buildings
were erected from an equinoctial point of wview—that is,
buildings oriented east and west.

Nothing is more remarkable than to go from the deseription
i
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and the plans of such temples as we have seen at Abydos, Annu,
and Karnak, to regions where, apparently, the thought is totally
and completely different, such as we find on the Pyramid
Plains at Gizeh, at Memphis, Tams, Sais, and Bubastis.
The orientation lines of the German surveyors show heyond
all question that the pyramids and some of the temenos walls
at the places named are
. just as true to the sun-
= - nsing at the equinoxes

as the temples referred
RGN ¢ Wi to at Karnak were to the
sun-rising and setting at
the solstices, and the
Sphinx  was merely  a

e

mysterions  nondeseript
sort of thing whieh was
there watching for the
TEMPLE AXD TEMEXNDS WALLS OF TAXIS. g5

:." ir % :"“ r W [
(i Tessas rising of the sun at an

equinox, as the Colossi

of the plain at Thebes were watching for the rising of the sun
at the winter solstice. e
Further, the temples at Gizeh, instead of bemg oriented to
the north-west and to the sonth-east, are just as truly oriented
to the east and west as the Pyramids themselves. We have
either Temples of Osiris pointing to the sunset at the equinox,
or temples of Isis pointing to the sunrise at the equinox, but in
either case built in relation to the Pyramids.  As an indication
of the importance of the considerations with which we are now
dealing, I may mention that it is suggested by them that the
building near the Sphinx is veally a erypt of a temple of Isis
or Osiris.  Thisis a view which may change the ideas generally
held with regard to its age to the extent of something like a
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thousand years. It has been imagined that it was at least one
thousand vears older than the second Pyramid; but if it be
ultimately proved that this is really a temple of Isis or Osiris,
then sinece it was built in just as striet relation to the side
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TEMPLE AND TEMEX0S WALLS OF 8Al% (SA-EL-LAGER). (From Lepsine)

of the Pyramid as the temple near the Pyramid was to its centre,
both temples were most probably built at the same time as the
Pyramid itself. However this may be, the important thing
is that when we pass from Thebes, and possibly Abydos, to
the Pyramids at Memphis, to Sais and Tanis, we find «

i
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solstitial orientation changed to an equinoctial one.  There is
a fundamental chaunge of astronomical thowght.

- I confess T am impressed by this distinetion : from the
astronomical point of view it is so fundamental that almost
a difference of race is required to explamn it. I say this ad-
visedly, although T know ereed can go a great wav. because
among these early peoples their astronomy was chiefly a means
to an end. It was not a story of abstract conceptions, or the
mere expression of interesting facts whether used for religions
purposes or not. The end was a calendar, of festivals and
]IJI‘-}'[}.E-I,}'H if yvou will, but a calendar which would allow their
tillage and harvest to prosper.

Now, it is almost impossible to suppose that those who
worshipped the sun at the solstice did not begin the vear at the
solstice. It 1s, of course, equally difficult to believe that those
who preferred to range themselves as equinoctials did not begin
the year at an equinox. Both these practices could hardly go
on 1n the case of the same race in the same country, least of all
in  the valley where an annual inundation marked the
solstice.

I shall show subsequently how the rise of the Nile, which

= took Illil{-.‘(‘: at the summer HH!:-;T‘I{'{.‘:“lmt only dominated the
industry, but the astronomy and religion of Egypt; and I was
_mmfh mterested in hearing from my friend Dr. Wallis Budge
t_h:it: the rise of the Tigris and Euphrates takes place not far
from the spring equinox. This may have dominated the
mi}ﬂi}uim] calendar as effectually as the date of the Nile-rise
dominated the Egyptian. If so, we have a valuable hint as to
the origin of the equinoctial cult at Gizeh and elsewhere,
which in all probability was interpolated after the non-
equinoctial worship had been first founded at Annu, Abydos,

. and possibly Thebes,



CHAPTER IX.
OTHER SIMILAR SHRINES ELSEWHERE.

Tur observations which have been made in Babylonia are
very discordant among themselves, and at present it is 1m-
possible to say, from the monuments in any part of the region
along the Tigris valley, whether the temples indicate that the
solstices were familiar to the Babylonians.

The ancient eities which have so far been excavated and
the modern names of the sites are as follows :

MNinevel

Babylon

Konyunjik.
Birs Nimril,

Calah = Nimupitd.

rech = Warka.

Ur of the Chaldees = :\[Ilkl'}'}'rl'.
Ashur = Kalat Sherkit.
Dur Sarginu —= K horsabad.

Let us take, for instance, the region in the valley near where
the Upper Zab joins the mam stream. We gather from the
map published in 1867 by Place,! that Nimrhd, the modern
(‘falal, is near the junction, while the mounds of Kouyunjik,
Masul, and Khorsabad, representing the ancient Dur Sarginu,
are to the north (36> N. latitude). There are two other
mounds shown on the map at Djigan and Tel Hakoab.

Now, bv mspection 1t 1s quite clear that none of the mounds
except that of Nimrad lie east and west. 1t becomes import-
-ant, therefore, to determine their orientation ; but, alas! this 1s

L& Ninive et 1"Assyrie,” par Victor Place.  Imprimerie Imperiale, 1867.
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nearly impossible with the sole exception of Khorsabad, for no
measures appear to have been made.

At first sight the matter seems more hopeful in the case of
Khorsabad, for we have not only the plans of Place, but those
of Botta and Flandin.!  The plans seem oriented with care, so
for
that 1s present while 1t too often i1s lacking in such produoe-

far as the existence of a compass direction 1s concerned

tions—Dbut in neither series is it stated whether N. means
true or magnetic north.

Both observers noted a well-marked temple facing N.E.,
and also an * observatory.”  About the temple there can be
no mistake, for the fair-way of the hight to it 1s carvefully
preserved, and there is a flight of wide steps on the north-
east side of 1t.

Place gives the orientation 37° N. of K. in one plan and
39° in another. Botta and Flandin give 311° in one plan and
32° in another! Now, the change in the magnetic variation
between 1849 and 1867 will not explain this difference, nor
indeed can it be accounted for by supposing that the magnetie
north is in question i one set of plans and the true north in
the other;® and it is clear that no perfectly certain conelusion
an be arrived at till this work has been done over again.  But
it is known that M. Flandin was a skilled surveyor, and we
have the remarkable fact, that if we take his value, we have the
amplitude of the sun al lhe swwmer solstice in the latitude of
Nineveh !

L Monnment de Ninive,” par Botta and Flandin., Imprimerie Nationale, 1849,
? Prom a magnetic chart which haz been prepaved for me by the kindness of

Captain Creak, RN, I.L.S, of the Hydrographic Department of the Admiralty, it
geems that the variation at Nineveh and Babylon may be taken as follows :—

Nineveh, Babylon,
15000 2% 25" W. g% 95" W.
19000 1] 0" 25 W.

The valuea for intermediate dates may be roughly arrived at by an interpolation
curve
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[ certainly think the temple may be accepted as a solstitial
solar temple provisionally ; and if so, the question is raised
whether the structures in Assyria, supposed to be oriented so
that the augles face the cardinal points, are not all of them
oriented to the sun at a solstice or to some other heavenly
body. Certainly we must have more definite measures lmium
the statement generally made can be aceepted as final,

When we leave Assyria we find other countries, it is true
still farther afield, in which the existence of solstitial temples
of a great antiquity of foundation is fully recognised.

The great temple of the sun at ]vLm 15 oriented to the
winter solstice. The ceremonials which take place there are

thus deseribed by Edkins:

“ The most important of all the State observances of China is the sacrifice at
the winter solstice, performed in the open air at the south altar of the Temple
of Heaven, December 21st.  The altar is called Nan-Tan, ‘south mound,’ o
Tllt:llkicu ‘round hillock ’—both names of the greatest .'Ll]tiquih‘ T

“ Here also arve offered prayers for rain in the early summer. The altar is
a beautiful marble structure, .!Htl-tlﬂlut by twenty.seven steps, and ornamented
by circular balustrades on each of its three terraces. There is another on the
north side of somewhat smaller dimensions, ealled the Ch'i-ku-t'an, or altar for
prayer on behalf of grain.  On it is raised a magnificent triple-roofed eireular
structure 99 feet in height, which constitutes the most conspicuons objeet
in the fout ensemble, and is that which is called by foreigners the Temple of
Heaven., Tt is the hall of prayer for a propitious year, and here, early in the
spring, the prayer and sacrifice for that object are prosecuted. These structures
are deeply enshrined in a thick cypress grove, reminding the visitor of the
custom which formerly prevailed among the heathen nations of the Old Testa-
ment, and of the solemn shade which swrrounded some celebrated temples of
ancient Greece.”

The Temple of Heaven is thus deseribed :

“The south altar, the most important of all Chinese religious structures,
has the following dimensions: Tt consists of a triple cireular terrace, 210
feet wide at the base, 150 in the middle, and 90 at the top. In these,
notice the multiples of three: 3 x 3=9 3 x53=15 3 x T =2L. The
heights of the three terraces, upper, middle, and lower, are 572 feet,



Char, 1X.] THE PEKIN SUN TEMPLE. =0

6:23 feet, and 5 feet respectively. At the times of sacrificing, the tablets
to heaven and to the Emperor's ancestors are placed on the top: they
are 2 feet 5 inches long, and 5 inches wide, The title is in gilt letters ;
that of heaven faces the south, and those of the ancestors east and
west. The Emperor, with his immediate suite, kneels in front of the
tablet of Shang-Ti and faces the north. The platform is laid with marble
stones, forming nine concentrie circles ; the inmer cirele consists of nine
stones, cut so as to fit with close edges round the central stone, which
is a perfect civele. Here the Emperor kneels, and is surrounded first by
the circles of the terraces and their enclosing walls, and. then by the
cirele of the horizon. He thus seems to himself and his court to be in
the centre of the universe, and turning to the north, assuming the attitude
of a subject, he acknowledges in prayer and by his position that he 1is
inferior to heaven, and to heaven alone. Hound him on the pavement are
the nine ecireles of as Ay heavens, consisting of nine stones, then eighteen,
then twenty-seven, and so on in successive multiples of nine till the square
of nine, the favourite number of Chinese philosophy, is rveached in the
outermost cirele of eighty-one stones.

“The same symbolism is carried throughout the balustrades, the steps,
and the two lower terraces of the altar. Four flichts of steps of nine
each lead down to the middle terrace, where arve placed the tablets to
the spirits of the sun, moon, and stars and the year god, Tai-sui. The
sun and stars take the east, and the moon and Taisui the west: the
stars are the twenty-eight constellations of the Chinese zodiac, borrowed
by the Hindoos soon after the Christian era, and called by them the
Naksha-tras; the Tai-sui is a deification of the sixty-year eyecle,”!

We find, then, that the most mmportant n-mva m China
15 oriented to the winter solstice.

To mention another instance. It has long been known that
Stonchenge is oriented to the rising of the sun at the summer
solstice. Its amplitude instead of being 26° is 40° N, of E.;
with a latitude of 517, the 26 azimuth of Thebes is represented
by an amplitude of 407 at Stonehenge.

The structure consists of a double civele of stones, with
a sort of naos composed of large stones facing a so-called
avenue, which 1s a sunken way between two parallel banks.

% Journeyz in North China,” Williamson, Vol. 1L, chap. xvi.. by Edkins, p. 253.
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This avenue stretches away from the naos in the direction
of the solstitial sunrise.

But this 1s not all.  In the avenue, but not in the centre
of 1ts width, there is a stone called the ¢ Friar's Heel,” so
located 1 relation to the horizon that, according to Mr.
Flinders Petrie,' who has made careful measurements of the
whole structure, it aliened the coming sunrise from a point
behind the naos or trilithon.  The horizon 1s invisible at the
entrance of the cirele, the peak of the heel rising far above
it; from belind the ecireles the peak 1s below the horizon.
Now, from considerations whieh I shall state at length further
on, Mr. Petrie concludes that Stonehenge existed 2000 s c.
[t must not be forgotten that structures more or less similar
to Stonchenge are found along a line from the east on both
sides of the Mediterranean.”

It will be seen that the use of the marking stone to indicate
the diveetion in which the sun will rise answers exactly the

STONEHEXGE, FROM THE XNORTH,

i Stonchenge - Plans, Deseriptions, and Theories,” 1880, p. 20
® Ferguzon : * Rude Stone Monuments. "
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same purpose as the long avenue of majestic columms and
pylons in the Egyptian temples. In both cases we had a
means of determining the commencement and the succession
of years.

Houth- Vv est. North-Fast.

STONEHENGE RESTORED,

Henee, jll.‘it as ::‘.1111:1‘_' as the _fﬂmlﬂ{e of H:ll‘llu]{_mu-g pointed
to the sun sefling at the summer solstice, the temple at Stone-
henge pointed nearly to the sun sising at the summer solstice.
Stonehenge, there is little doubt, was so constructed that at
sunrise at the same solstice the shadow of one stone fell exactly
on the stone in the eentre; that observation indicated to the
priests that the New Year had begun, and possibly also fires
were lighted to flash the news through the country. And in
this way it is possible that we have the ultimate origin of
the midsummer fires, which have been referred to by so many
authors.’

We have thus considered solstitial temples scattered widely
over the earth’s surface far from the Nile Valley.

1 See especially # The Golden Bough,” by J. G. Fraser, for the midsummer and Beltaine fires.
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We may now return to the equinoetial temples which can
still be traced to the N.E. of that valley—the chief ones being
those, remains of which still exist at Jerusalem, Baalbek, and
Palmyra, where stone was available for the temple builders.
These temples were appavently as perfeetly squarved to the
equinox as the Pyramids at Gizeh. I will take the temple of
Jerusalem fivst, as its history is more complete than that of
the others,

We learn from the works of Josephus that as early as
Solomon’s time the temple at Jerusalem was oriented to the
east with care;' in other words, the temple at Jerusalem was
parallel to the temple of Isis at the Pyramids; it was open to
the east, closed absolutely to the west. In plan, as we shall
see, 1t was very like an Egyptian temple, the light from the
sun at the equinox being free to come along an open passage,
and to get at last into the Holy of Holies. We find that the
direction of the axis of the temple shows the existence of a cult
connected with the possibility of seeing the sun rise at either
the spring or the autumn equinox.

All the doors being opened, the sunlight would penetrate
over the high altar, where the sacrifices were offered, into the
very Holy of Holies, which we may remember was only entered
by the high priest once a year; it could have done that twice
a year, but as a matter of fact it was only utilised once;
whereas at Karnak the priest would only go into the Holy of
Holies once a year, because it was only once illuminated by
the sun 1n each Year.

There is evidence, too, that the entrance of the sunlight on
the morning of the spring equinox formed part of the cere-
monial.  The priest being in the naos, the worshippers outside,
with their backs to the sun, could see the high priest by means

L& Antiquities,” b. 8, e. 4, p. 401, Whiston’s edition,
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of the sunlight reflected from the jewels' in his garments, thus
referred to by Josephus :—

“1 will now treat of what 1 before omitted—the garment of the high
priest, for he ['M+-.=:.r~5| left no room for the evil practices of [false| prophets ;
but if some of that sort should attempt to abuse the Divine authority, he
left it to God to he present at His sacrifices when He pleased, and when He
pleased to be absent. And he was willing this should be known, not to

the Hebrews ounly, but to those foreigners also who were there. For as to
those stones, which we told you before, the high priest bave on his shoulders,
which were sardonyxes (and 1 think it mneedless to deseribe their feature,
they being known to evervbody), the owne of thein shined out when God
was present af their sacvifices. 1 mean that which was of the nature of
a button on his right shoulder, bright rays darting out thence, and being
seen even by those who were most remote; which splendour yet was not
before natural to the stone”

Josephus® states that the wmiraculous shinmg of the
jewels ceased two hundred years before his time, * God
having been displeased at the transgression of His laws.”

This remark of Josephus quite justifies the assumption that
the effect of sunlight on the priest’s jewels formed part of the
ceremonal, and in this way. In the earliest times there 1s
no doubt that the equinoctial temples were solar temples
pure and simple, and the rising sun would always, in fine
weather, shine into them at the equinox, which, while they
were used as solar temples, marked New Year's Day. The
mfluence of the later Babylonian astronomy, however, at
length replaced the sun by the moon, and the year would
commence, not at the equinox, but by a new or a full moon
near the equinox. If either of these happened «f the equinox,
well and good ; but if not, then the sun’s declination might be
widely different from 0°—it might amount roughly to 10°
either N. or S,

and under these circumstances, as the amplitude

'-.]'rJ:ﬂ-lhima, S Antigmties™ [11, o, B, 3 5. 2 The italics are mine—J, N, 1L
F o Antiquities " TI1., c. 8, § 9.
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would be greater, the sun’s light could not enter the temple at
all at the date of the feast. More than this, a mistake of a
month might be made, or a question of old style and new
style might come i, and that of course would make matters
worse,  In this way, then, the withdrawal of the sunlight
from the temple at Jerusalem admits of being astronomically
explaimed.

[t seems highly probable that the temple n question
was built on a Phemeian foundation, for some of the stones
exceed 48 feet m length and weigh 90 tons.! This remark
1s suggested by the faet that at Baalbek or Heliopohs, to
which I next direct attention, the most ancient and most
massive part of the structnre is, in all probability, of Phenician
origm.  To give an 1dea of its massiveness, which 1s almost
more than Egyptian, it may be stated that there are three
stones each about 64 feet long, 13 feet high, and 13 feet
thick. There are smaller stones used in the filling in, of
the same height and thickness, and 30 feet long.® These
form the western wall of the original naos or of its support.

[Here the orientation 1s due E.°  When we come to
Palmyra, we. find also another temple to the equinoctial
sun; but here the sunset, and not the sunrise, 1s in question

the temple faces due west.

In the whole problem, then, of orientation as 1 have had to
present it, and as it now stands, we seem for the moment to be
face to face with two very remarkable and strange things; so
strange that the argument may appear far-fetched and worth-
less, sinee we are landed in a region apparently very far

' 'Warren : = Undergronnd Jernzalem.”

= Acosta, in hiz * History of Indies™ lib. vi., p. 4539, quoted hy Maurice (* Observations
Connected with Astronomy and Ancient History and Kuins of H:Lh_'l.'iut] ™), states that
=ome of the stones in the Mexican temples to sun and moon measure 38 feet by 15 feet
by i feat,

3 Ree = Palmyra and Baalbek” R. Wood, 1827. Plates.
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removed from our modern habits of thought. But is this
really so? I assume the personification or the deification of the
sun: [ shall subsequently have to include the stars: I indicate
special orvientations of buildings devoted to the worship of
the sun at one time of the year or another. But really both
these things, though they seem improbable, have been carried
down to our own day, quite independently of any question
relating to Egypt. There 1s nothing new about them at
all, and there 1s nothing really strange. When we go into an
observatory we think nothing of turning our telescope towards
Venus, or Jupiter, or Mars. Here we have the deification of
the planets. It is perfectly true that this religions treatment of
the planets is not of our own day: we have inherited it from
the Greeks through the Latins; but we do not think 1t at all
extraordinary that a planet should be called Venus or Jupiter.
Thus we of to-day are completely in touch with the old
Egyptians, except that the Egyptians were wiser in their
ceneration, and looked after the sun at fixed points in the year
and the constant stars instead of the variable planets.

Then, again, take the question of orientation. This is, after
all, one which survives among ourselves.  All our churches are
more or less oriented, which is a remmant of old sun-worship.!
Any church that is properly built to-day will have its axis

1 On this point T gather the following information from the article “ Orientation ™ in
the “ Grand Dictionnaire Universel du 19 Siécle,” by M. Pierre Larousse :—* From the fifth
century to the time of the Renaiszance, the orientation of churches was= _'_:l'rll-ru]]_r carried out.
The mystical reazons furnished by the sacred writers—according to St. John of Damascus
and Cassiodorus—were that Jesus on the Cross had His face turned towards the West, hence
Christinng during prayer must turn fo the Fast to see it. Further, in the sacred writings
Jesus is called the East (Oriens ex alfe). Again, Christians hope to see Christ descending in
the East on the last day. Finally, the faithful when twning to the East during paver
cstablish a difference between themselves and the Jews and heretics, for the Jews when
]u';L_}'ing turn West, and certain hereties South, and others North, hence the heathen said
they were sun-worshippers.” In the ninth century there wus n shhomg protest against
orientation. Catholie churches were built any way, and it was said, ** Newe cvemns ad cmnen
prartens guie fews wbigee eat,””



96 T'HE DAWN OF ASTRONOMY. [Char. 1X.

pointing to the rising of the sun on the Saint’s Day, i.e., a
church dedicated to St. Jolhm ought not to be parallel to a
church dedicated to St. Peter. It 1s true that there are some-
times local conditions which prevent this; but if the architect

knows his business properly he 1s IlIlIIil]}|]:'|.' unless he ean carry

East.

POET

A

PLAN OF ST, PFETER'S AT ROME, SHOWING THE DOOR FACING THE SUNRISE.

out this old-world tradition. But it may be suggested that i
our churches the door is always to the west and.the altar is
always to the east. That i1s perfectly true, but it is a modern
practice.  Certainly in the early centuries the churches were
all oriented to the sun, so that the light fell on the altar through
the eastern doors at sunrise. The late Gilbert Seott, in his
* Essay on Church Architecture,” gives a very detailed account
of these early churches, which in this respect exactly resembled
the I":_‘_{':k'}!tiil]'l: ti_'lnll]t‘:-;.

In regard to old St. Peter’s at Rome," we read that *so
exactly due east and west was the Basilica that, on the vernal
equinox, the great doors of the poreh of the {illzilh‘i]}ul‘tii'll& were
thrown open at sunrise, and also the eastern doors of the church
itself, and as the sun rose, its rays passed through the outer

I See Builder, Jan. 2, 15892,
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i

doors, then through the inmer doors, and, penetrating straight
The present

L]

throngh the nave, illuminated the IHigh Altar.’
church fulfils the same conditions.

But we have between our own churches and the Egyptian
temples a link in the chain which has just been magnificently
completed by Mr. Penrose by his study of the Greek
temples. These interesting results will occupy us in a later

chapter.



CHAPTER X.
THE SOLAR TEMPLE OF AMEN-RA AT KARNAK.

So much having been premised concerning the early temple-
worship of the sun in Egypt and the adjacent countries,
and the survival of some of the ideas connected with it
down to our own day, I next propose to deseribe the
finest Egyptian solar temple which remains open to our
examination—that of Amen-Ra at Karnak.

Of the chief solar temples referred to in a previous
chapter, two have passed away:; even the orientation of the
one at Heliopolis I was only able to determine by the mounds,
assuming them to bear the same relation to the temple as other
mounds do, and the remaining obelisk.

The temple at Abydos is also a mound ; but in the ecase of
the temple of Amen-Ra at Thebes the case 1s different: nstead
of being a mere heap, the orientation of which is obtainable only
by the general lie of the remains, this temple is still in such
preservation that Lepsius in the year 1844 could give us a
large number of details about if, and locate the position of
the inmumerable courts.  Its orientation to the solstice we can
claim, as [ hope to be able to show, as an early astronomieal
observation. So 1t 1s quite fair to say that, many thousand
years ago at all events, the Ligyptians were perfectly familiar
with the solstices, and therefore more or less fully with the
yearly path of the sun.

This temple of Amen-Ra is beyond all question the most
majestic ruin in the world. There is a sort of stone avenue in
the centre, giving a view towards the north-west, and this axis

H 2



100 T"HE DAWN OF ASTRONOMY. [Cuar. X.

is something like five hundred yards in length. The whole
object of the builder of the great temple at Karnak —one of the
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AXIZ OF THE TEMPLE OF AMEN-EA FROM THE
WESTERN PYLOX, LOOKING SO0UTH-EAST.

most soul-stirring
temples which
have ever been
conceived or built
by man—was to
preserve that axis
absolutely  open;
and all the won-
derful  halls  of
columns and the
like, as seen on
one side or other
of the axis, are
merely details; the
point being that
the axis should be
absolutely  open,
straight, and true.
The axis was di-
rected towards the
hills on the west
side of the Nile,
in which are the
tombs of the
kings. From the
external pylon the
South-eastern out-
look through the
ruins shows the
whole length of
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the TL’]]I]]I{‘, and we see at the very extremity of the central
line a gateway nearly six hundred yvards away. This belonged
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to a temple pointing towards the south-east. There were
really two temples in the same line back to back, the chief one
facing the sunset at the summer solstice, the other probably the
sunrise at the winter solstice. The distance which separates
the outside entrances of both these temples i1s greater than
that from Pall Mall to Piceadilly ; the great temple covers
about twice the area covered by St. Peter’s at Rome, so that
the whole structure was of a vastness absolutely unapproached
in the modern eeclesiastical world.

Some Egyptian temples took many tens of years to build ;
the obelisks; all in single blocks, were brought for hundreds of
miles down the Nile. The building of a solar temple like
that of Amen-Ra meant to the Egyptians a very serious under-
taking indeed.

Some of the structural details are of a very curious nature,
while the general arrangement of the temple itself is no less
extraordinary. First, with regard to the temple axis. It seems
to be a general rule that from the entrance-pylon the temple
stretches through various halls of different sizes and details,
until at last, at the extreme end, what is called the Sallctual'y,
Naos, ;hl_ﬁu't{un, or Holy of Holies, is reached. The end of the
temple at which the pylons are situated 1s open, the other is
closed.  These lofty pylons, and even the walls, are some-
times covered with the most wonderful drawings and hiero-
glyphie figures and records.  Stretching in front of the pylons,
extending sometimes very far in front, are rows of sphinxes.
This principle 1s carried to such an extent that in some cases
separate 1solated gates have been built #ight in front and
exactly in the alignment of the temple.

From one end of the temple to the other we find the axis
marked out by narrow apertures in the various pylons, and
many walls with doors crossing the axis.
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[n the temple of Amen-Ra there are 17 or 18 of these
apertures, limiting the light which falls into the IHoly of

Holies or the Sanetuary. This construction gives one a very

RUIXS OF DOOR AT EXNTRAMNCE OF THE SANCTUAKRY,

definite impression that every part of the temple was built to
subserve a special objeet, viz., to limit the light which fell on
its {ront into a narrow beamn, and to carny it to the other

extremity of the temple—into the sanctuary, so that once a
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THE ORELISKS NFAR THE OLDEST PART OF THE TEMPLE OF AMEN-RA AT
KARNAK.
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vear when the sun set at the solstice the light passed without
interruption along the whole length of the temple, finally
luminating the Sanctuary in most resplendent fashion and
striking the Sanctuary wall.  The wall of the Sanetuary
opposite to the entrance of the temple was always blocked.
There is no case in which the beam of light can pass absolutely
through the temple.

The pomt was to provide an axis open at one end and
absolutely closed at the other, the open courts being only
found towards that end towards which the temple opened,
the other end being all but absolutely dark and quite blocked
up at the extremity.

These sunlight effects were fully appreciated.  Referring to
the obelisks erected by Queen Hitshepset as & monument
to her father Amen, an inseription at the base of one of these
says, “They are seen an endless number of miles oft: it s «
Hood of shining splendour when the sun shines belween the lwo ;]
and again, ** The sun’s dise shines between them as when 1t
rises from the horizon of heaven.”*

Passing from the temple at Karnak to others in a better
state of prarﬁwwxﬂinu, we can gather that the part of the axis
furthest from the entrance was covered, so that in the peretralia
there was only a dim religious light.  The entrance is also, as
it were, guarded by a massive exterior pylon, as in the more or
less modern temple of Fdfi. This, again, reduces the light
in the mterior.

It 1s easy to recognise that these arrangements bear out
the idea of an astronomical use of the temple.

First of all we know that the temple was directed to the
place of the sun’s setting ; and if the Egyptians wished to lead

U Brugseh, “ Egvpt,” p. 174
® Inscription =outh side of obelisk quoted in ** Records of the Past,” Vol XII. (Letter from
{ ':11-!_ [.‘\'IIII:‘-\-
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the narrow shaft of light which was bound to enter the temple,
since 1t was divected to the sunset, they would have contrived
the very system of gradually narrowing doors which we have
found to be one of the special features of the temple.

The doors were considered as very important—and 1o
wonder. In the account given of Thothmes I11.s restoration of
the temple of Amen-Ra, we read that after the building had been
constructed i a * position corresponding to the four guarters
of heaven” the great stone gateways were erected.,

“The first had doors of real acacia wood covered with
plates of gold, fastened with black bronze and ron.”

Then came a propvlon (Bekhen) with three other gates
conmected with 1t covered with plates of copper, and the
sacrifices were brought through these.!

This 1dea is strengthened by considering the construetion of
the astronomical telescope.  Although the Egvptians knew
unthiug about tvlv.-:{*.ulum, it wounld seem that HIL‘}' had the same
problem before them which we solve by a special arrangement
in the modern telescope—they wanted to keep the light pure,
and to lead it into their sanctuary as we lead it to the
evepicee. To keep the light that passes into the eyepiece
of a modern telescope pure, we have between the objeet-glass
and the eyepiece a series of what are called diaphragms ; that 1s,
a series of rings right along the tube, the mmer diameters of
the rings being greatest elose to the object-glass, and smallest
close to the eyepiece; these diaphragms must so be made that
all the light from the object-glass shall fall upon the eyepiece,
without loss or reflection by the tube.

These apertures in the pylous and separating walls of
Eayptian temples exactly represent the diaphragms in the
modern telescope.

I Bragsch, © Egypt,” p. 177.
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What then was the real use of these pylons and these
diaphragms ? It was to keep all stray light out of the
carefully roofed and darkened Sanctuary ; but why was the
Sanctuary to be kept in darkness ? .

The first point that 1 wish to make 1s that these temples—
whatever view may be entertained with regard to their worship
or the ceremonial in them—were undoubtedly construeted
among other reasons for the purpose of obtaining an exact
observation of the precise time of the solstice. The priests
having this power at their disposal, would not be likely to
neglect it, for they ruled by knowledge. The temples were,
then, astronomical observatories, and the first observatories
that we know of in the world.

If we consider them as horizontal telescopes used for the
purpose I have suggested, we at once understand the long axis,
and the series of gradually narrowing diaphragms, for the
longer the beam of light used the greater is the accuracy that
can be obtained.

Independently of ceremonial reasons—there 1s a good deal
to be said under that head—it is quite clear that the darker the
sanctuary the more obvious will be the pateh of light on the end
wall, and the more easily can its position be located. It was
important to do this on the two or three days near the solstice,
im order to get an idea of the exact time at which the solstice
took place. We find that a narrow beam of sunlight coming
through a narrow entrance some 500 yards away from the door
of the Holy of Holies would, provided the temple were
properly orientated to the solstice, and provided the solstice
occurred at the absolute moment of sunrise or sunset according
to which the temple was being utilised, practically flash into
the sanctuary and remain there for about a couple of minutes,

and then pass away. The flash would be a erescendo and
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diminuendo, but the whole thing wounld not last above two
minutes or thereabouts, and might be considerably reduced by an
arrangenment of curtains.  Supposing the solstice did not oceur
at the precise moment of sunrise or sunset, and provided the
Egyptians by any means whatever were able to divide the days
and the mghts into more or less equal mtervals of time, two or
three observations of the sun rising at the solstice on three
different mornings, or of the sunset at the solstice on three
different evenings, would enable a careful observer to say
whether the solstice had oceurred at the exact moment of
sunrise or sunset, or at some nterval between two suecessive
sunrises or sunsets, and what that interval was.

We may conclude that there was some purpose of utility

be served, and the solar temples could have been used
undoubtedly, among other things, for determining the exact
length of the solar year.

I now come to my next point, which 1s that here we have
the true origin of our present means of measuring time; that
our year as we know 1t was first determined in these Egyptian
temples and by the Egyptians. The magnificent burst of
the light at sunset into the sanetuary would show that a new

true solar year was beginning. It S0 ]'I:'ll'.IErL‘I'I'-.. that tlu: summer

solstice was the time when the Nile lwﬂ an, and still hl:'ﬂ‘lns, to
rise ; so that in Egypt the priests were enabled to determine,
year after year, not only the Ienuth of the year, but the exact |

time of its commencement. This, hnw[".’t‘l' they Jppﬂl‘ﬂnth _

lwpt to themselves, for the yvear in use, ﬁtllﬂd the \"1‘1‘11{: year,

began at different 11||1_v:s_qf the true _}jc_:_u* through a long

cycle, as I shall show in subsequent chapters.

~If the lleyptians wished to use the temple for ceremonial
purposes, the magnificent beam of light thrown into the temple
at the sunset hour would give them opportunities and even
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suggestions for so doing; for instance, they might place an image
of the god in the sanctuary and allow the light to flash upon
it. We should have a “ manifestation of Ra™ with a vengeance
during the brief time the white flood of sunlight fell on it; be
it remembered that in the dry and clear air of Egypt the sun
casts a shadow five seconds after the first little point of it has
been seen above the horizon. So that at sunrise and sunset
in Egypt the light is very strong, and not tempered as with us.
They did this: we not only find the exact allocation of words
““the manifestation of RA,” but what happened is deseribed.
One of the mseriptions relating to the manifestation of Ra has

been translated by De Rougé as follows : —

“Il vint en passant vers le temple de Ra; il entra dans le temple en
adorant (deux fois). Le yer-heb [celebrant] invoqua (celui qui) repousse les
plaies du roi ; il remplit les rites de la porte; il prit le seteb, il se purifia par
Pencens ; il fit une libation ; il apporta les fleurs de Halenbien ::1 part of the
temple] ; il apporta le parfum (7). 11 monta les degrés vers ladytum grand,
pour voir Ra dans Habenben ; lui-méme se tint senl; il poussa le verroun; il
onvrit les portes; il vit son pére Ria dans Habenben ; il vénéra la barque de
Ra et la barque de Tum. 11 tira les portes, et posa la terrve sigillaive (qu'il)
scella avee le sceau du rei.  Lui-méme ordonne aux prétres, “Jai placé le

seean ; que n'entre pas quelquun dedans de tout roi qui se tiendra (la).” "

In the quotation the apparatus of doors is rveferred to, and
it 1s not difficult to understand that by a particular arrangement
of them it would be easily possible to allow the flash whieh
lighted up the image of the god to be of very brief duration.
Remember that the sanctuary was dark, that the king stood
with his back to the pylon (and therefore to the sun). Under
these eireumstances, to an exeited mmagmation 1t would be the
cod himself and not his image which appeared.  Maspero*
adduces much evidence to show that the priests were not

I & Chrestomathie E:.r_'.']ﬂi--hlh:" De Rongé, 1ii., p. GO,
Tk ]*Z::l.'yl_i:m _-‘L:'u."t'|:1--:-|.-ru'}',"' E'.'u;_'_']i:;'h edition, p- 104,
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above pious frauds even in the worship connected with the

;[(II_\' Uf ]i”“ﬂ'ﬁ i

“The shrines [in the sanctuary] are little chapels of wood or stone, in
which the spirit of the deity was supposed at all times to dwell, and which
on ceremonial occasions contained his image.  The saered barks were built
after the model of the Bari, or boat in which the sun performed his daily
course.  The shrine was placed amidships of the boat and covered with a
vell or curtain, to conceal its contents from all spectators, . . . . We have
not as yet discovered any of the statues emploved in the ceremonial, but we
know what they were like, what part they played, and of what materials
they were made. They were animated. . . . . They spoke, moved, acted
not metaphorically, but actually. . . . . Interminable avenues of sphinxes,
gigantic obelisks, massive pylons, halls of a hundred columns, mysterious
chambers of perpetual night—in a word, the whole Egyptian Temple and its
dependencies were built by way of a hiding-place for a performing puppet,

of which the wires were worked by a priest.”

In an msecription which covers, according to Brugseh,
an entire wall near the Ioly of Holies in the temple of
Amen-Ra it is stated that a beautiful harp, inlaid with silver
and ;_r;nl{l and In*c-rinn.-: stones, on which to ﬁfng‘ the l}l'ili:-i('h'»
of the god, statues of the god himself, and numerous gates
(Selkhet) ‘with locks of copper and dark bronze, to protect
the Holy of Holies from intrusion, were among the gifts to
the priests.!

Thothmes III., in his account of his embellishments at
Karnak, savs of the statues of the gods and of their secret
place (possibly the Adytum) that they were * more glorious
than what is created in heaven, more seeret than the place of

the abvss, and more [imvisible | than what 1s in the ocean.” *

! Brugsch, “Eeypt,” p. 174, 2 Brogsch, ap. cil., p. 187,



CHAPTER XI.
THE AGE OF THE TEMPLE OF AMEN-RA AT KARNAK.

[r it be accepted that the arguments already put forward
justify us in regarding the temple of Amen-Ra as a solstitial
solar temple, we are brought face to face with the fact that if
it be of any great antiquity its orientation should be such
that 1t will no longer receive the lhght of the setting sun
at the summer solstice along its axis.

This rvesults from the fact that there is a slow change
in what is called the obliquity of the ecliptie—that is, the
angle between the plane of the earth’s equator and the plane
of the ecliptic; this change is brought about by the attraction
of the other planetary bodies affecting the plane of the
ecliptic. It these planes approach each other, the llhliflll.li‘}' will
be reduced; the present obliquity is something hke 23° 27 ;
we know that 5,000 n.c. it was 24° 22, nearly a degree more.

A dafference of 1° means, then, a difference of time of about +

seven thousand years. It may go down to something below
21°.  Since the obliquity has been decreasing for many
thousand years, a temple direeted to the rising or setting sun
at the solstice some thousands of years ago had a greater
amplitude than it requires now.

It will be readily understood that if the orientation of the
temple and the height of the hills towards which it points be
accurately known, knowing also the precise obliquity of the
ecliptic at different epochs, we have an astronomical means of
determining the date of the original foundation of the temple,

I
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supposing, of course, that it was founded to observe the
solstice.

But before I go into these matters it 1s essential that the
evidence of Egyptologists should be considered. Very for-
tunately for us in these inguiries the temple of Amen-Ra is
one of those most carefully studied by Mariette, so that the
dernter mot of the archeaeologist 1s at our disposal.

Mariette, in his magnificent memoir on Karnak," surpassed
himself in the care and sagacity which he displayed in
endeavouring to fix dates for the various structures in that
wonderful temple-field, and among them the various parts of
the temple of Amen-Ra.

In his maps, to which I now refer, each part of the
temple 1s coloured according to the supposed date of its
building. He points out first of all that the inseriptions on the
walls must be disregarded, as they could have been put there
at any date after the temples were built.  On this point
[ quote Mariette’'s own words:—*

“ Les couleurs marquées sur le plan servent & indiguer, au moyen de la légende
explieative placée en marge, les époques diverses de la construction des temples
et de lenrs parties.  Quelques mots dexplication =ont ici nécessaires.  Un mur
porte les cartonches de Menephtah ; mais il peut avoir été construit deux-eent-
L-imiu;;u,ntl} ans plus tot par Thoutmes 111, Les epoues de la décoration ne sont
ainsi pas toujours les époques de la construction. Pour avoir les époques de la
décoration, il ne sagit que de regarder les murs et les inscriptions dont ils sont
couverts, Pour avoir les époques de la construction, tout un travail de econ-
frontation, de comparaison, est nécessaire. Il faut s'assurer si les mémes mains
qui ont construit le mur 'ont décoréd ; dans le eas contraire, il faut faire inter-
venir l'archéologie dans toutes les branches de cette science qui touchent a
I'observation des lieux, an mode de construction, 4 I'agencement des pierres, au

choix et i 'appareillage des matérinux.”
Taking the temple in its generality, he finds that, so far as
his inquiries had carried ham, parts were certainly built at a

I & Karpak., Etude topographique et archéolooique,”

2 Mariette, op. cit., text, p. 2.
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time as ancient as the twelfth dynasty—say 2400 or 3000 p.c.,
according to the authority in these matters that we may
prefer.

Then again we have dates given and indications of kings
through the eighteenth and nineteenth dymasties, and then
again on to the times of the Ptolemies.

In such an inquiry we must have archmeological dates on
which we can rely. In the date assigned to the time of Mena
by various Egyptologists we find a difference of nearly—in
fact, rather more than—a thousand years in our authorities.
In the twelfth dynasty we find a difference of five hundred
yvears; but in the later dynasties, such as the eichteenth, the
difference 1s reduced in some cases to ten vears or so. So that
in the later dynasties we know pretty well what time 1s
question.  We are therefore on firm ground.

The first point to which I wish to call attention 1s that
according to Mariette the building dates change along the open
axis of the temple. From photographs I took when m Egvpt
I found reason to helieve that the direction of the axis has
been slightly changed at the west end.

If we refer to the plan of the temple, the point of 1mport-
ance to us in our present inquiry has relation to the cireum-
stances connected with the buildings of the temple itself. We
have in the outer court to the north-west certain pillars which
were built by one of the Ethiopian kings. These I mark I,l
(see page 118), There is the temple M, built by Rameses I11,
according to Mariette. There are walls with columns, marked
2,2, built by the twenty-second dynasty, north and south of this
outer court ; and then there is the temple L in the outer court,
supposed to have been built by Seti II. The western part of
the temple, therefore, is of no high antiqmity. To find this we

have to go some 200 yards to the south-east. Near the central
I 2
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portion of the temple (marked 4) there are traces of the
twelfth or possibly the eleventh dynasty. What existed then
might have been a shrine with nothimg to the north-west or
south-east of it.

This seems almost to have been its condition at the time of
Thothmes 111. even.

According to an inscription quoted by Brugsch,! ¢ The
king (Thothmes 111.) found it i the form of a brick building,
in a very dilapidated condition, being a work of his pre-
decessors.  The king with his own hand performed the solemn
laving of the foundation stone for this monument.”

From this point, indeed, the temple seems to have extended
i both directions—that 1s, north-west and south-east—the
sanctuary being thrown back to the eastward and pylons added
to the westward,

It follows from the above very brief sketeh that the original
orientation of the original shrine 1s to be gathered from the
walls towards the centre of the present ruins.

Let us agree to this. The Egyptologist already gives us
cleventh-dynasty time, say 2500 p.c. for a part of the existing
temple.

Let us now pass to the astronomieal problem. Lepsius and
others have measured the amplitude of this part of the temple.
[t 1s g1ven as 26° or 26° 30" N. of W.

When there 1 measured the height of the opposite hills
(near the tombs of the kings) roughly at 23°. If we, therefore,
deal with the amplitude, considering the height of the Inlls as
21°% we find that, as the horizon was above the sea horizon and
the sun travels down an inclined path from south to north, it
would meet the Inll sooner than the sea horizon ; the apparent

amplitude would, therefore, be less than the true one, so that

L s J[i.:""tlll'_".' » P 1,
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we get an amplitude of 25° instead of 26° and if we correct
that for refraction we get 251°.

Let us take the lower amplitudes. We can construet the
following table :—

With present obliquity 23° 30° we have at Thebes,

lat. 25° 40" amplitude on horizon (sun’s centre) ... . 26
Corrected for refraction 260 S
The amplitude behind hill, 217 high, will be 211
Making correction for vefraction ... 2n.5°

So that, taking the lowest amplitude, the temple axis points
almost 1° too much to the north.

I have already mentioned that the photographs I had taken
of the temple axis towards, and from the outside of, the
Ptolemaic pylon indicated a twist in the temple axis.  This was
a question that in the absence of accurate measurements counld
only be determined by an actual observation of the solstice.

This being so, I begged the intervention of Col. Sir Colin
Scott-Monerieff, the Under Secretary of State of the Public
Works Department in Egypt, to detail one of his officers to
make observations of the summer solstice of 1801. IHe was
good enough to accede to my request, and I proceed to give
extracts from the report of the officer in question, Mr. . J. G.
Wakefield, to Mr. Allan Joseph, the Director of Works and

Irrigation - —

“In accordance with instructions received, I made the following observa-
tions at Karnak on June 21st, 1891 - —

“1 found that the points which I have marked A, C, D on the photographic
plan (being the centres of the Pylon of Rameses 1., the Pylon of Thothmes L.,
and the shrine or sanctuary of Philip 111, of Macedon (!) vespectively) were all
in a straight line. B is a point midway between the only two opposite pillars
of which the bases are intact (one set up by Rameses 1., and the other by
Seti 1), and was very nearly in line ; probably the true centre between the
pillars (which is difficult to obtain) would be exactly so. The centre of the Great
Pylon (P'tolemaic) is not in line at all with these points, there being 1 difference
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“ From
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A as the true axis
ian in.--lu-n'l'm]l made
on June 20th, it appeared to me
that the setting sun would not
be visible from any of the points
i'llilill';'lll'li. ]l"l.' _I":'ufl'}-..-;n[' F(}]']nml
Lockyer. 1 thervefore placed the
theodolite at A. I regret to say
that 1y albiove :-illppmiliun was
correct, as even from A | was
{Jnl}' able to see a 'E:ll:,:ll'[il.'l'll. of the
setting sun, the remainder being
hidden behind the sonth wall of
the Pylon. |1
however, one reading, the right
limb as 1 conld
I'|u|[~_:t*._. the moment of impact of
_tht' sun's diameter with the lall.”

Crreat obtained,

at, as nearly

Of the measures oiven
the most impm‘f;ult are
the

axis of the temple looking

the angle Dbetween

south-ecast from A and the

north  point 116”235 40°
(amplitude 26°23") and

the angle between the
top of the hills and the
horizental 2°36° 20°.!
These measures, there-
fore, entirely justified
the result of the caleula-
tions I have before given,

I Wissen in his important memoiy
refer to this ll; has con-
clusions, therefore, are not absolutely
justified by the facts as he states them.

1!1" ot
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and prove that the interval of over 5000 years 1s sufficient to
cause us to detect the change in the obliquity of the ecliptic
by this method of observing the sunset at a solstice with an
instrument built on so large a scale.

Taking the ortentation as 267, and taking hills and refraction
into  consideration, we find that the true horizon sunset
amplitude would be 27230, This amplitude gives us for
Thebes a declination of 24° 18,

This was the obliquity of the ecliptic in the year 3700
B.c., and this is therefore the date of the foundution of the
shrine of Amen-Ra at Karnak, so far as we can determine it
astronomically with the available data; but about these there
1s still an element of -doubt, for, so far as I learn, the recent
magnetic readings have not been checked by astronomieal

observations.



CHAPTER XII.
THE STARS—THEIR RISINGS AND SETTINGS.

From what has been stated it 1s not too much to assume
that the Egvptians observed, and taught people to observe,
the sun on the horizon.

This being so, the chances are that at first they would
observe the stars on the horizon too, hoth stars rising and
stars setting; this indeed is rendered more probable by the
very careful way in which early astronomers defined the
various conditions under which a star can rise or set, always,
be 1t well remembered, 1n relation to the sun.

[t must not be forgotten that the ancients had no telescopes,
and had to use their horizon as the only scientific instrument
which they possessed. They spoke of a star as rising or
setting cosmically, achronically, or hehacally.

The cosmic rising meant that the star rose, and the cosmie
setting meant that the star set, at the same moment as the
sun—that is, that along the eastern horizon we should see
the star rising at the moment of sunrise, or along the western
horizon a star setting at the moment of the sun setting; but
unless certain very obvious precautions were taken it is clear
that neither the rising nor the setting star would be seen, in
consequence of the presence of daylight. The achromeal rising
or setting 1s different from the cosmic m this respect—that
we have the star rising when the sun is setting, or setting
when the sun s rising. Finally we have the hehacal
rising and setting; that is taken to be that the star appeared
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in the morning a little in advance of the sunrise, or set at
twilicht a little later than the sun.

[t is quite clear that if we observe a star rising in the
dawn, 1t will get more and more difficult to observe the nearer
the time of sunrise is approached. Therefore, what the
ancients did was to determine a time before sunrise in the
early dawn at which the star could be very obviously and
clearly seen to rise. The term * heliacal rising™ was coined
to represent a star rising visibly in the dawn, therefore, before
the sun. Generally throughout Egypt the sun was supposed

to be something like 10° below the horizon when a star was ¥

stated to vise heliacally.
The following table from Biot should make matters quite
clear :—

 True or Cosmic, .. e S rising.

Sun not yet rizen, bhut

' depressed below hori-

zom sulficiently to on-

Star at Eastern Horizon . able the star to be seen.
(Risingz) F True or Achronic ... Bun sptting,

~=un set, and depressed
below horizen  snfhi-
ciently to enable the

\ star to be seen.

True or Cosmie. .. ... Sun setting,

Sun =et, and depressed
below horizen  sufl-
ciently to enable the

Star at Western Horizon L star to be seen,
(Betting) b True or Achronic o Hun rising,

Sun not yet rizen, but
depressed below  linri-
zon sufficiently to en-

8 able the star to be seen.

Morning ... ;
2 Apparent or Heliacal ...

Evening .-

Apparent or Heliacal ...

Evening ...- :
e Apparent or Heliacal ..

N ine ;
Lornimgs,.,, Apparent or Heliacal .-

It is Ideler’s opinion that, in Ptolemy’s time, in the case of
stars of the first magnitude, for heliacal risings and settings,
if the star and sun were on the same horizon, a depression of
the sun of 11° was taken; if on opposite horizons, a depression
of 7°. For stars of the second magnitude these values were
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14" and 8!°.  But if temples were employed as I have
sugeested, even cosmic and achronie risings and settings could
be observed in the case of the brightest stars.

But 1t must not be imagined that, even in Egypt, all stars
can be observed the moment they are above the horizon.
In the morning, especially, there are mists, so that all but
the brightest stars are often invisible till they are 1° or 2° high.
On this point I guote Biot:—

“Comme le rapporte Nouet, Uastronome de l'expédition francaise, on n'y
aper¢oit jamais i leur lever les étoiles de 2° et de 3° grandeur méme dans les
plus belles nuits, 4 canse d'une bande constant de vapeurs qui bovde 'horizon.!
Aussi en expliquant le caleul des levers héliaques dans I'Almageste, Ptoléméde
a-t-il soin de remarquer® que les annonces quon voudrait faire de ces
phénomenes seront tonjours triss-incertaines, i cause de 1'état des couches d'air
dans lesgunelles on les observe, et i cause de la difficulté optique qu'on épronve i
saisir la premiére apparition, comme il dit lui-méme en avoir fait expérience, ™ #

Before we begin to consider the question of stars at all, we
must be able to deseribe them—to speak of them in a way
that shall define exactly which star is meant.  We can in these
days define a star according to its constellation, or its equatorial
or ecliptie co-ordinates, but all these means of reference were
unknown to the earliest observers. Still we may assume that
the Egyptians could define some of the stars in some fashion ;
and it is evident that we here approach a matter of the very
highest importance for our subjeet, to which I shall have to
return in a subsequent chapter.

So far as we have been dealing with the sun and the
observations of the sun at rising and setting, we have taken for
oranted that the amplitude of the sun at the solstices does not
change ; the amplitude of 26° at Thebes for the solstices 1s

1 & (Buvres de Volney,” vol. v., . 431,

26 Prolemy Almagest VIIL,” chap. vi.

8 ¢ Recherches sur Pannée vague des Egyptiens,” by M. Biot, Aculémie des Sciences
4th April, 1831,
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practically, though as we have seen not absolutely, invariable
for a thousand wvears: but one of the results of astronomieal

work 1s that the sfairs are known to behave quite differently.

In consequence of what 1s called precession the stars change

their place with regard to the pole of the equator; and further,
in consequence of this movement, the position of the sun among
the stars at the solstices and equinoxes changes also.

In reference to the sun’s path we considered what are called
the ecliptic and the equatorial co-ordinates. The ecliptie
defines the plane in which the earth moves round the sun, and
90° from that plane we have the pole of the heavens: celestial
latitude we found reckoned from the plane of the ecliptic north
and south up to the pole of the heavens, and celestial longitude
was reckoned along the plane of the ecliptie from the first point
of Artes. We had also declination reckoned from the equator
of the earth prolonged to the stars, and right aseension
reckoned along the equator from the first point of Aries,

The pole of the heavens or of the ecliptic, then, we must
1'&1*1111 s ijl‘éli*tlﬂ'd“}, but not absolutely, fixed; but the pole

of the i"llfh s equatoris not fixed, it r:.'iuw]\ moves round the

e I——— e

—

chany e_r£ declinalion in a aa’rrﬂ:hm

Going back to the dmwmm (p- 49), we find that the amplitude
of a body rising or setting at Thebes or anywhere else depends
upon its dechination ; so that if from any cause the declination
of a star changes, its amplitude must change.

That 1s the first pomnt where we meet with difficulty,
because if the amplitude changes it is the same as saving that
the place of star-rising or star-setting changes; that is, a star
which rises in the east in a certain amplitude this year will
change its amplitude at some future time.

In the last chapter I referred to one of the difficulties

¥
ed

pole of the heavens. JIn consequence of that movement lhere is a
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of modern inquiries into the orientation of ancient temples,
which arises trom the fact that the sun has not always, at the
solstices, risen or set at exactly the same points of the horizon.
We now find ourselves face to face with the faet that the
stars do not rise or set at the same ]}Hillf.‘-‘ century after century.
We saw that the change i the position of the sun on
the horizon at the solstices 1s due to a very small change of
obliquity of the ecliptie, so that in a matter of something like
6,000 years the position of the sun at sunrise and sunset on the
horizon may be varied by, roughly speaking, 1 degree.
But in  the ease of the stars the matter is Yery mueh
more serious, because in the course of something like 13,000
Vears the l'irain;_r— or ae-ﬂing‘nlalurm of a star may vary h}' sO0me-
thing like 47° along the horizon north or south.

=0 that in the cases hoth of sun and stars there 18 no real
fixity in the places of vising or setting, althongh of ecourse
those who made the first observations and bwlt the first
temples were not ina position to know this, i

The real eause of this precessional movement which eauses
the stars to change their places lies in the fact that the earth is
not a sphere, its equatorial diameter being longer than its polar
diameter, so that there is a mass of matter round the equator in
excess of what we should get if the earth were spherieal.
Suppose that matter to he 1‘&‘1111‘:-:{.*!!’51?11 by a ring.  The ring 1s

—_
s

differently presented to the sun, one part being nearer than
the other, the nearer part being attracted more foreibly. If
we take the point in the ring nearvest the sun where there is
the greatest attraction, and draw a line to the opposite point
where the attraction is least, we can show that the case stands
in this way : the sun’s pull may be analysed into two forces,
one of them represented by the line joining the centre of the
sun and the centre of the ring, and another at right angles
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to it let fall from the point most strongly attracted on to the
first line. The question is, what will that force at right
angles do? .

The figure below represents a model illustrating the rotation
of the earth on its axis, and the concurrent revolution of the
sun round the earth onece a year. To represent the downward

MODEL ILLUSTREATING THE PRECESSION OF THE EQUINOXES.

force 1t 1s perfectly fair if I add a weight. The moment this is
done the axis of the gyroscope representing the earth’s axis,
instead of retaining its direction to the same point as 1t did
before, now describes a circle round the pole of the heavens.

[t 1s now a recognised principle that there is, so to speak, a
WUIJ}J]U of the earth’s axis round the pole of the heavens, in
consequence of the attraction of the sun on the nearer point of
this equatorial ring being greater than on the part of the
ring further removed from it.  That precessional movement
1s not quite so simple as it 1s shown by the model, because
what the sun does in this way is done to a very much larger
extent by the moon, the moon being so very much nearer to us.
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In consequence, then, of this luni-solar precession we have
a variation of the points of intersection of the planes of the
earth’s equator and of the ecliptic; in consequence of that we
have a difference 1n the constellations in which the sun is at
the time of the solstices and the equinoxes; and, still more
important from our present point of view, we have another
difference, viz., that the dechinations; and thercfore the ampli-
tudes, and therefore the places of setting and rising of the stars,
change from century to century.

Now that we have thus become acquainted with the physical
cause of that movement of the earth’s axis which gives rise to
what is called the precession of the equinoxes, we have next to
enter with somewhat ereater detail into some of the results of
the movement.

The change of direction of the axis in space has a cycle
of something between 25,000 and 26,000 years. As it is a
question of the change of the position of the celestial equator,
or rather of the pole of the ecelestial equator, amongst the stars
in relation to the pole of the heavens, of course the declinations
of stars will be changed to a very considerable extent; indeed,
we have seen that the declination of a star can vary by twice
the amount of the obliquity, or say 47° so that a star at one
time may have zero declination—that is, it may lie on the
equator—and at another it may have a deeclination 47° N. or
S.  Or, again, a star may be the pole star at one particular
time, and at another it will be distant from the pole no less
than 47°.  Although we get this enormous change in one
equatorial co-ordinate, there would from this cause alone be
practically no change with regard to the corresponding eeliptic
co-ordinate—that 1s to say, the position of the star with re-
ference to the earth’s movement round the sun. This move-
ment takes place quite independently of the direction of the
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axis, so that while we get this tremendous swirl in declination,
the latitudes of the stars or their distances from the ecliptic

north or south will scarcely change at all. S AR,
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Among other important results of these movements depend-
ent upon precession we have the various changes in the pole-
star from period to period, due to the various positions oceupied
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by the pole of the earth’s equator. We thus see how in this %

period of 25,000 years or thercabouts the pole-stars will
change, for a pole-star is merely the star near the pole of the
equator for the time being. At present, as we all know, the
pole-star 1s in the constellation Ursa Minor. During the last
25,000 years the pole-stars have been those lying nearest to a
curved line struck from the pole of the heavens with a radius
equal to the obliquity of the ecliptic, which, as we have
seen, 1s hable to change within small limits; so that about
10,000 or 12,000 years ago the pole-star was no longer the
little star in Ursa Minor that we all know, but the bright star
Vega, in the constellation Lyra. Of course 25,000 years ago
the pole-star was practically the same as it is at present.
Associated with this change in the pole-star, the point of
mtersection of the two fundamental planes (the plane of the
earth’s rotation and the plane of the earth’s revolution) will be
liable to change, and the period will be the same—about
25,000 years. Where these two planes cut each other we have
the equinoxes, because the intersection of the planes defines for
us the vernal and the autummnal equinoxes; when the sun is
highest and lowest half-way between these IJ(IiIItH we have the
solstices.  In a period of 25,000 years the star which 1s nearest
to an equinox will return to it, and that which 1s nearest a sol-
stice will return to 1t.  During the period there will be a con-
stant change of stars marking the equinoxes and the solstices.
The chief points in the sun’s vearly path then will change
among the stars in consequence of this precession. It 1s per-
fectly clear that if we have a means of calculating back the
old positions of stars, and if we have any very old observa-
tions, we can help matters very much, because the old
would tell us

observations—if they were mrtrurutul}' made
that such and sueh a star rose with the sun at the solstice
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or at the equinox at some special point of ancient time. If
it be possible to caleulate the time at which the star oceupied
that position with regard to the sun, we have an astronomical
means of determining the time, within a few years, at which
that particular observation was made.

Fortunately, we have such a means of caleulation,
and 1t has been employed very extensively at different
periods, chiefly by M. Biot in France, and quite recently
by German astronomers, in caleulating the positions of the
stars from the present time to a period of 2000 years n.c.
We can thus determine with a very high degree of accuracy
the latitude, longitude, right ascension, declination, and the
relation of the stars to an equinox, a solstice, or a pole, as
far back as we choose. Since we have the planes of the
equator and ecliptic cufting each other at different points in
consequence of the cause which I have pointed out— the
attraction of the sun and moon—we have a fixed equator
and a variable equator depending upon that. In eonsequence
of the attraction of the planets upon the earth, the plane of the
ecliptic itself is not fixed, so that we have not only a variable
equator, but also a varable ecliptie.  What has been done in
these ealculations 1s to determine the relations and the results
of these variations.

The ealeulations undertaken for the speecial purposes of
this book will be referred to later.

A simpler, though not so accurate a method consists in
the use of a precessional globe. In this we have two fixed
points at the part of the globe representing the poles of the
heavens, on which the globe may be rotated ; when this is
done the stars move absolutely without any reference to the
earth or to the plane of the equator, but purely with reference
to the ecliptic. We have, then, this globe quite mdependent

J
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of the earth’s axis. Iow can we make it dependent upon
the earth’s axis? We have two brass eircles at a distanee of

357 from each pole of the heavens (north and south); these
rppumrlii “IE‘ circle deseribed by the pole of the earth in the
period of '?'J 000 vears. In these cireles are forty-eight holes
in which I ean fix two dth]itiml:t] clamping serews, and rotate
the globe with respeet to them by throwing out of gear the
two points which produced the ecliptic revolution.

If T use that part of the brass ecirele which is oceupied
by our present pole-star, we get the apparent revolution of the
heavens with the earth’s axis pointing to the pole-star of
to-day. If we wish to investigate the position of things, say
8,000 years ago, we bring the globe back again to its bearmgs,
and then adjust the screws into the holes in the brass eircles
which are proper for that period. When we have the globe
arranged to 6000 years B.c. (ie., 8,000 years ago), in order
to determine the equator at that time all we have to do is to
paint a liné on the globe in some water-colour, by holding a
camel’s-hair pencil at the east or west point of the wooden
horizon. That line represents the equator 8,000 years ago.
Having that line, of course, the intersection of the equator
with the ecliptic will give us the equinoxes, so that we may
affix a wafer to represent the vernal equinox. Or if we take
that part of the vr:'fiptir' which 1s nearest to the North Dole,
and, therefore, the N. déelination of which is greatest, viz., 231°
N., we have there the position of the sun at the summer
solstice, and 252> 8. will give us the position of the sun at
the winter solstice. =Sd 1;}' means of such a globe as this it
1s possible to determine roughly the position of the equator
among the stars, and note those four important points in the
solar vear, the two equinoxes and the two solstices. I have
taken a period of 8.000 vears, but I might just as easily have
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taken a greater or a smaller one. By means of this arrange-
ment, therefore, we can determine within a very small degree
of error, without any laborious calculations, the distance of
a star north or south of the equator, i.c., its declination, at any
point of past or future time. =

The positions thus found, say, for intervals of 500 years,
may be plotted on a curve, so that we can, with a considerable
amount of accuracy, obtain the star’s place for any year.
Thus the globe may be made to tell us that in the vear
1000 a.p. the deelination of IFomalhaut was 35° 5., in 1000
B.C. 1t was 42°, m 2000 1t was about 44°, i 4000 1t was
a little over 42" again, but in 6000 B.c. it had got up to
about 33°, and in S0O00 e.c. to about 22°. 3

The curve of Capella falls from 41° N. at 0 a.p. to 10°
at 5500 B.c,, so we have in these 3500 years in the case of
this star run through a large part of that variation to which
I have drawn attention. : .

I have ascertained that the globe is a very-good guide
indeed within something like 1% of declination. Considering
the difficulty of the determination of mnp]itm'lu.-; mm the case
of buildings, it 1s clear that the globe may be utilised with
advantage, at all events to obtanwa first ;ippl‘u}:ilh:lliun.

a



CHAPTER XIII.
THE EGYPTIAN HEAVENS THE ZODIACS OF DENDERAH.

W can readily understand that in the very beginning of
observations in all countries, the moment man began to observe
anything, he took note of the stars, and as soon as he began to
talk about them he must have started by defining, in some way
or other, the particular stars he meant.

Observers would first consider the brightest stars, and
separate them from the dimmer ones; they would then discuss
the stars which never set, and separate them from those which
did rise and set; then they would take the most striking con-
figurations, whether large or small. They would naturally, in
a Northern clime, choose out the constellation the Great Bear,
or Orion, and for small groups the Pleiades. These would
attract attentien, and be named before anything else. Then,
later on, 1t would be imperative, in order to connect their solar
with their stellar observations, that they should name the stars
which lay along the sun’s path in the heavens, or those the
rising of which heralded the sunrise at their festivals. They
would confine their attention to a belt round the equator
rather than consider the configuration of stars half-way between
the equator and the north pole. In all countries—India,
China, Babylonia, Egypt—they had eventually such a girdle
round the heavens, called by different names in different
countries, and the use of this girdle of stars, which sometimes
consisted of twenty-eight stations, sometimes of twenty-seven,
and sometimes of less, was to enable them to define the place
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of the sun, moon, or of any of the planets in relation to any
of these stars.

Not very many years ago, when the literature of China and
India was as a sealed book, and the hieroglyphies of gypt
and the wedges of Babyloma were still unread, we had to
depend for the earliest traces of astronomical observation upon
the literatures of Greece and Syria, and according to these
sources the asterisms first specialised and named were as
follows :—

The Great Bear ... dJob (xxxvii. 31), Homer.

Orion ... Job (ix. 9), Homer, Hesiod.

Pleiades, Hyades ... ... dJob (xxxviii. 31), Homer, Hesiod.

Sirvius and the Great Dog ... Hesiod (viii.), the name ; Homer called it
the Star of Autumn.

Aldebaran, the Bull ... ... Homer, Hesiod,

Arcturus ... dJob (ix. 9 ; xxxviii, 32), Homer, Hesiod.

The Little Bear ... Thales, Eundoxus, Aratus.

The Dragon ... e ... Eudoxus, Aratus.

In the Book of Job we read, ** Canst thou bind the sweet
influences of Pleiades, or loose the bands of Orion ? Canst thou

-

bring forth Mazzaroth in his season? or canst thou guide >

Areturus with his sons ?7”

Here we have the difficulty which has met evervbody in
cgoing back into these old records, because there was no absolute
necessity for a common language at the time; it was open to
everyone to call the stars any name they chose in any country,
therefore it is difficult for scholars to find out what particular
stars or constellations were meant by any particular words. In
the Revised Version, Arcturus has given place to “ the Bear with , —~
its train,” and even our most distinguished scholars do not know *
what Mazzaroth means. I wrote to Professor Robertson Smith
to ask him to give me the benefit of his great knowledge,
and he tells me that Mazzaroth is probably that band of stars
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round the ecliptic or round the equator to which I have referred,
but he will only commit himself to the statement that it
is a probable enough conjecture ; other people believe that it
was a reference to the Milky Way.

I mention this to show how very difficult this inquiry
really is. The ‘“seven stars™ are held by many to mean
the Pleiades, and not the Great Bear; but this, I think, is
very improbable.

Much is to be hoped from the study of the Babylonian
records 1 relation to the Egyptian ones. This is a point
[ shall return to mn the sequel.

In observing stars nowadays, we use a transit cirele which
1s carried round by the earth so as to pick up the stars in
different ecireles round the axis of the earth prolonged, and by
altering the inelination of the telescope of this instrument we
can first get a circle of one declination and then a ecirvele of
another.

The Egyptians did not usually employ meridian observa-
tions. Did the Egyptians make star maps? They certainly
did, as we shall see.

The first bit of solid information specially bearing upon
ancient Egyptian constellations was gained at the temple of
Denderah, a place which the traveller up the Nile reaches before
he arrives so far as Thebes. Perhaps among the reasons why
so great attention was given to the so-called zodiacs of
Denderah was the fact that one of them, having been rudely
wrenched from its resting-place in the platform of one of the
temples, had been carried to the museum in Paris, so that the
thing itself was en évidence and ecapable of being examined by
experts whose opinions were of value, and by all the world
hesides.

The chief temple, when explored by the French expedition,
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Was lli“t.‘])l}‘ buried in the sand. In the front part of it, covering
the ceiling, hefore one enters the temple itself, there is dis-
played the square zodiae, so called, to which I shall have to
refer briefly. The temple was pointed within a few degrees of 4 /
north ; at the north-east corner of the zodiae is a device, since
found to represent the sunlight falling upon a statue of the
(GGoddess” of the Shrine. Investications have shown that the
zodiac includes a reference to a great many celestial phenomena
of the utmost importance. There is no diftficulty in recognising
some of the zodiacal signs, but there the resemblance to the
modern zodiac ends, for the reason that each of the strange
processions of mythological personages represents not only
constellations, with some of which we may be familiar, but a
oreat deal more. It is noteworthy that the illustration of the
very first astronomical point which we have to consider brings
out the fact that it is 1mpossible to disconnect E*:g}'pti:in’k
mythology from astronomy. g
In the southern half of the zodiace, the lower part is oceupied
by stars represented in the guise of different mythological
personages, sailing along in boats ; and above them we get half
of the zodiae with the signs of the Fish, the Ram, the Bull and
the T'wins represented.  In the middle section the sun’s course
in different parts of the day, and different parts of the year, is
given: whilst, outermost of all, we get the twelve solar posi-
tions, oceupied by the sun each hour from rising to setting,
represented by twelve boats. It may be here mentioned that
in ancient Egypt, as in the modern Eastern world, both day
and night always consisted of twelve hours; unequal, of course, ~
the length of the hours varying according to the time of the
M= year.
Now, if we take the opposite side, that 1s the north-west
corner, we find that we have to do chiefly with the opposite
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part of the sky, including the signs of the Lion, the Scales,
and Sagittarius, and below them other stars are represented
as mythological personages in boats. The courses of the sun
and moon are next given, and some of the lunar mythology
is revealed to us. We see Osiris represented by the moon,
and by an eye at the top of fourteen steps, which symbolise
the fourteen days of the waxing moon.

~ In the square zodiae, then, there is an 1mmense amount
of astronomy. In the round zodiac, found in another temple
(see p. 18), there are some points which at once claim our
attention. There is, first, a mythological figure of a cow in a
boat, and, near it, another mythological figure, which the sub-

sequent reading of inscriptions has proved to represent the

constellation Orion. In the centre of the zodiae we have

a Jackal, and there is very little doubt that it represents
the constellation which we now eall the Little Bear, which
f:hen, as now, was near the pole. Not far away, we get
the leg of an animal ; this, we now know, was a constella-
tion called the Thigh, and there seems to be absolutely
no question that it represents the constellation which we
now call the Great Bear. Again, close by 1s another mytho-
logical form, which we know represents the Hippopotamus.
This was made up out of some of the group of stars which
forms the present constellation Draco. There are also two
hieroglyphs which subsequent research has proved to repre-
sent setting stars and rising stars, so that, whatever may have
been the date of this round zodiac of Denderah, 1t is clear that
we are dealing with a time when the stars had been classed
in constellations, one of which, the constellation Orion, even
survives to our own day.

It is little to be wondered at that, when these revelations
first burst upon the scientific world, great execitement was
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produced. It was obvious that we had to do with a nation
which had very defimte ideas of astronomy, and that the
astronomy was very closely connected with worship. It
was also certainly suggested by so many animal forms, that
we had to do with a people whose econdition was not un-
like that of the American Indians—to take a well-known
instance—at the beginning of this century, one mm which
each tribe, or clan, had chosen a special animal fofein.

[t so happened that, while these things were revealing
themselves, the discussions concerning them, which took
place among the scientific world of France, were partly
influenced by the writings of a man of very brilliant ima-
gimation and of great erndition. I refer to Dupuis, according
to whose views an almost fabulous antigquity might be assigned
to ancient traditions in general and astronomical traditions
m particular. It is needless to say, however, that there
were others to take the extreme opposite view—who held the
opinion that his imagination had run away with his learning.

With all this new work before them, and with a genius
like Champollion’s among them, it was not long before the
French savans compelled the hieroglyphs to give up some
of their secrets. First one word gave two or three letters,
then another two or three more, and finally an alphabet
and syllabary were constructed. So it was not long before
some of the inseriptions at Denderah were read. Then it
was found that the temple, as it then stood, had certainly
been, partly at all events, embellished so late as the time
of the Roman Emperors. Naturally there was then a
tremendous reaction from the idea of fabulous antiquity
which had been urged by the school of Dupuis.  There
were two radically opposed ecamps, led by Letronne, a dis-

tinguished archmologist, and Biot, one of the most eminent
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astronomers of his day, and both of these savans brought
papers before the Academy of Inseriptions. Biot's first
paper was read in 1822, and was replied to by Letronne
in 1824; Biot wrote his next paper in 1844, in which he
held to everything that he had stated in his first memoir;
and this was replied to, the next year, by Letronne.

Biot had no difficulty whatever in arriving at the con-
clusion that, precisely as in the case of the sphere of Eudoxus,
a prior bone of contention, however true it might be that

NA AR —e—= |
I

SIRIUS AND ORION (18TH DYNASTY). (From Brugseh.)

the eircular zodiac had been sculptured in the time of the
Roman emperors, still it certainly referred to a time far
anterior ; and he suggested that we have in it sculptures
reproducing very old drawings, which had been made long
before on parchment or on stone. He pointed out that in the
condition of astronomy one would expect to be extant in
ancient times, 1t was far easier to reproduce old drawings
than to calculate back what the positions of the stars had
been at some prior date, so that in his magnificent summing-
up of the case in his last paper, he rested his scientific
reputation on the statement that the sculptures of Denderah
represent the celestial sphere on a plane round the north
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pole of the equator at a year not far removed from 700 .c.
More than this, he stated that the time of the year was the
time of the summer solstice, and the hour was midnight.
He also showed that, caleulating back what the position of
the stars would have been at midnight on the 20th of June
(Gregorian), 700 B.c., the constellations, and even many of
the separate stars shown in the medallion, would occupy
exactly the places they did occupy in the projection employed.

Let us then, for the moment, assume this to be true.  What
does it tell us? That 700 years B.c. in Egypt the solstice was
recognised ; a means of determining the mstant of midnight
with more or less precision was known; observations of the
stars were regularly made; the risings of some of them were
assoclated with the rising of the sun, and many of them had
been collected into groups or constellations.

This 1s a wonderful result. I suppose that Biot is uni-
versally held to have proved lhis ecase; n fact, Brugsch,
who 15 now regarded as one of the highest authorities in
gyptian history, has shown that almost every detail seen in
the zodiac of Denderah reproduces inseriptions or astronomical
ficures, unearthed simce the date of Biot’'s memoir, which,
without doubt, must be referred to the time of the Eighteentl
Dynasty—that 1s, 1700 B.c. or thereabouts; so that practically
the Egyptologist has now chapter and verse for many things in
the zodiac of Denderah dating 1,000 years before the period
assigned to it by Biot.

The next point to notice is connected with the astronomical
drawings which have been found in the Ramesseum at Thebes
—drawings which also have very obvious connections with the
zodiae of Denderah. On these we find the hieroglyphics for
the different months—the constellations Orion, Hippopotamus,

and Jackal, as we saw them at Denderah, and another form
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of the constellation of the Thigh. There is certamly the
closest connection between the two sets of delineations.

Biot set himself to investigate what was the probable date
to which the inseriptions in the Ramesseum referred.  When
we have the months arranged m a certain relationship to
certain constellations we have an opening for the discussion of
the precessional movements; in other w::-rth for the considera-
tion of the various L‘]ldll;_{{"h brought about by the swinging of
the pole of the equator round the |:t:-|l: of the ecliptic. Here,again,
there was no uncertain sound given out by the research. Biot
pointed out that we are here in presence of records, no ln,nTt-,_:T{::t"
of a summer solstice, as in the ease of Denderah, but of
n:prinw ‘equinox, the date being 3285 p.c.. He further suggested
that, in all pluﬁjnllt\' one of the my thological f]{"llli“:a 1111“111}
be a l'i_‘l}l[_'"-wi']lf-.ltinll of the intersection of the ecliptic and the
equator m_the constellation Taurus at the date mentioned.
This undoubtedly, to a large extent, justifies what Dupuis had
long before pointed out—that the perpetual reference to the
Bull found in ancient records and mythologies arose from the
fact that this constellation occupied an 1mportant position at
a ecritical time in the year, which would indicate a very
considerable lapse of time. This idea was justified by the
researches of Biot, because we are driven back by them to
a date preceding 3000 years ..  We find in the table at the
Ramesseum distinet references to the Bull, the Lion and the
Scorpion, and it is also clearly indicated that at that time the
star Sirius rose heliacally at the beginning of the Nile-rise.

The month-table at Thebes tells us that the sun’s journey
in relation to some of the zodiacal constellations was perfectly
familiar 5000 years ago.



CHAPTER XIV.
THE CIRCUMPOLAR CONSTELLATIONS: THE MYTH OF HORUS.

Tuere was to all early peoples all the difference in the
world, of course, between day and night, while we, with our
firm knowledge, closely associate them. There was no arti-
ficial illumination such as we have, and the dark night did not
so much typify rest as death; so

that the coming of the glorious

morning of tropical or sub-tropical

climates seemed to be a re-awaken-

ing to all the joys and delights and

@ activities of life; thus the differ-

- ence between night and tla}' was to

/ \ the ancient Egyptians almost the
difference between death and life.

| We can 1imagine that darkness thus
m considered by a mythologically-

thinking people was regarded as

the work of an enemy, and hence,

i time, their natural enemies were

1'£'l.ll‘i‘:-‘.l'11f(‘[1 as being the friends of

L \

THE GOD OF DARKNESE—=RET,

darkness.

Here a very interesting astro-
nomical point comes in.  With these views, there must have
been a very considerable difference in the way the Egyptians
regarded those stars which were always visible and those
which rose and set.

The region occupied by the stars always visible depends,
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of course, upon the latitude of the place. Taking Thebes,
with its latitude of 26°, as representing Egypt, the area of stars

ﬂ]"ﬂr’ﬂ\'H visible was about one-fourth of that visible to us, so
tlmt ﬂu‘-lL would be a very sharp L]lﬁtlll[‘hlnl lu-tu ecn ﬂu, stars

VARIOUS FORME OF ANUEIS.

constantly seen at mnight, and those which rose and set, the
rising stars being regarded as heralds of the sunrise. It seems
very probable that the circumpolar stars were quite early
i‘bgﬂrdﬂd as representing the powers of darkness, beecause they
were there, visible in the dark, always disappearing and never
appearing at sunrise. If that were so, no doubt prayers
would be as necessary to propitiate them as those powers or
cods which were more beneficent ; and, as a matter of faet,
one finds that the god Set—identified sometimes with Typhon,
Anubis, and Tebha—was amongst the greatest gods of ancient
Egypt.

~ The female form of Typhon—his wife—was called

-

Ix
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Taurt or Thoueris, represented gene ally as a hippe-
potamus.
It is probable that the crocodile was a variant of the

FORMS OF TYPHOX,

hippopotamus in some nomes, both having reference to our
modern constellation Draco.

[f we return for a moment to the zodiac of Denderah,
we find that the constellations which I indicated—the Thigh,
the Hippopotamus and the Jackal—represent our present con-
stellations of the Great Bear, Draco, and the Little Bear, which
were all of them eircumpolar; that is, they neither rose nor
set at the time of the inseription of the zodiac of Denderah.
It therefore will not fim“}u‘iril: us, with the above suggested
explanation in mind, to hear that the Hippopotamus was called
the Wife of Set, the Thigh the Thigh of Set, and the Jackal
the Jackal of Set.

In the Book of the Dead, Chapter XVII., we read the
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following reference to some of the northern stars and con-

stellations :
“The gods Mestha, Hapi, Tnamautet, and Qebhsennuf are those, namely,
which find themselves behind the constellation of the Thigh in the northern

heavens.”
Again, inscribed in the kings’ graves at Thebes we read:

“ The four Northern Genii are the four gods of the follower [:-muu: constella-
tion]. They keep back the conflict of the terrible one [Typhon]. He is a great
quﬂl‘l_'t:"l‘:l_'_ They trim the foresail and look after the mizen in the bark of Ra, in
company with the sailors, wlho are the four constellations ! [ayemu-sek ], which are
found in the northern heavens. The constellation of the Thigh appears at the
late rising. When this constellation is in the middle of the heavens, having

;

X .

A s

MESTHA, HAPIL TUAMAUTEF. QEBHSENNUF,

come to the south, where Orion lies [Orion typifying the southern part of the
skies], the other stars ave wending their way to the western horizon. Regarding
the Thigh ; it is the Thigh of Set, so long as it is seen in the northern heavens

1 f.r'., the stars which never sof.

K 2
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there is a band |of stars !

to the two [sword handles?] in the shape of a great
bronze chain, 1t is the place of lIsis in the shape of a llippnl,{m‘mnuy to gunnl,”

P

In the square zodiac at Denderah we find an illustration
of the Hippopotamus and the Thigh, and the chain referred
to in the inseription is there also. It will be quite worth
while to see whether this chain is not justified by some line
of stars between the chief stars in Draco and those in the
Great Bear.

Let us now turn to the associated mythology. We see
that the astronomical ideas have a most definite character
we learn also from the inseriptions dating from the Fighteenth
Dynasty, that the Egyptians at that time recognised three
different risings. There was the rising at sunset, the rising
at midnight, and the rising at dawn. Plutarch says that the
Hippopotamus was certainly one of the forms of Typhon,
and a reference to the myth of Horus, so beautifully told
twenty vears ago and illustrated by Naville by the help
of inseriptions at Ldfi, will show how important this iden-
tification is,

Naville rightly pointed ont how vital the study of myth-
ology becomes with regard to the advancement of any kind
of knowledge of the thoughts and actions of the ancient
Egyptians.  Mythology, as Bunsen said, is one of the poles of
the existence of every nation; hence it will be well not to
neglect the opportunmity thus afforded of studying the astro-
nomical basis of one of the best-known myths.

First a word about the mythology of Horns. Generally
we begin with the statement usually made that Horus meant
the young (or rising) sun. But inguiry shows that Horus
was something more than this; the Egyptians were great
ceneralisers.

If we put the facts already known into diagrammatic
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form, we find that the condition of things is something like
the following :—

HORUS = Sux, PLANET. or CONSTELLATION RISING,

SN, PLAXETS. CONSTELLATIONS,
Horus Mars a= Orion  Northern conztellations
Hor-yuti =ah-Horus =et-Horus.,

(Laughing Horus)

L
"

! ( Red Horus)

The table shows that, although the Egyptians undoubtedly
called the rising sun Horus, the planets
and constellations when rising were 1in
certain cases called Horus too. We do.
not get any individual star rising referred
to as Horus; they were always considered
as goddesses. . Hence, Horus seems to
include constellations—that 1s, groups of

stars rising—Dbut not single stars.

Since the northern constellations were
symbolised by the name of Set, the god
of darkness, we should take Set-Horus to
mean that the stars in the Dragon were
rising at sunvise. This may explain the

meaning of a remarkable figure which
has set |‘:§_{‘}'I}tljlllg‘i:ﬁlﬁ 'l]'iill‘iill_‘_f a great SET-HORIE,
deal. It 1s the combination of IHorus

and  Set
hawk and jackal.

a bodv of Horus with two heads, those of the

Now then for the myth. The reason why Naville went
to the temple of Edfa for his facts 1s that i the later-time
temples—and this is one of them—the msceriptions on the walls
have chiefly to do with myth and ritual, whereas in the period
covered by the earlier dynasties the temple nseriptions
related chiefly to the doings of the kings. When we come
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to read the story which Naville brings before us, it looks as
though the greatest antiquity must be conceded to it from
the fact that the god Horus—the rising sun—is accompanied
by the Hor-shesu, the followers or worshippers of Hurus.?l(
These people are almost prehistorie, even i Egyptian history.
De Rougé says of them, as I have previously pointed out,
Cest le type de Dantiquité la plus reculée.  They represent,
possibly, the old sun-worshippers at a time when as yet there
was no temple of the sun. Now, in this famous myth of
Horus, Horus, accompanied and aided by the Hor-shesu, does
battle with Typhon, the god of darkness, who had killed
his father Osiris, and Horus avenges his father in the manner
indicated in the various inseriptions and illustrative drawings
given in the temple of Edfi. How does he do it? We find
that in this conflict to revenge his father Osiris, he 1s
represented in a boat killing a hippopotamus with ten darts, ‘0
the beast being ultimately cut up into eight pieces. In 50111&/
drawings it 1s a hippopotamus that he is slaying; in others,
possibly for some totemie reason, a crocodile has been selected,
but we .can only see that it has been a crocodile by the
fact that a little piece of the tail remains. Doubtless the
reference had been found objectionable by some erocodile-
worshipping people.

In very many inseriptions the constellation which, as I
have stated, represents the hippopotamus, is really represented
as a crocodile, or as a crocodile resting on the shoulders of a
hippopotamus, so that there 1s no doubt that the erocodile and
the hippopotamus were variants; and we can quite understand,
further, that the hippopotamus must have been brought into
F.gypt by a trnbe with that totem, who must have come from | |
a very long way up the Nile, since the hippopotamus was | |
never indigenous m the lower reaches of the river; so that we | |
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the Hippopotamus, because Dhraco
was no longer circumpolar.

As a matter of faet, in later
times we get Horus destroying no
longer the Hippopotamus or the
srocodile, but fhe Thigh of Set;
and, as I have said, 2000 years B.c.
the Thigh occupied exactly the
same position in the heavens with
regard to the pole as the Hippo-
potamus or the Crocodile did 3000
vears before.

Thus, I think, we may claim
that this myth is astronomiecal from

top to bottom ; it is as old as, and

HORUS AXND CROCODILES.

probably rather older than, Naville thought, because 1t must

certainly have originated in a period somewhere about 5000

yvears B.¢, otherwise the constellation

ficured in it.

of the Hippopotamus would not have

The various iljustrations of Horus
on the erocodiles are a reference to
the myth we have just discussed.

It 1s easy to understand that if
the myth were astronomical in origin
there was no reason why it should
be hmited to Horus representing the
rising sun; we accordingly find 1t
extended to the god Ptah.

But although I hold that the

astronomical meaning of the myth is

PTAH AXD CROCODILES. that the rising sun kills the cireum-



154 T'HE DAWN OF ASTRONOMY. [Crap. XIV.

polar stars; I do not think that is the last word. A confliet 1s
suggested between a people who worship the rising sun and
another who worship the ewrcumpolar stars. I shall show in
the sequel that there i1s an astronomical suggestion of the
existence of two such distinet races, and that the eompanions
of the sun-god of Fdft must probably be distinguished from

the northern Hor-shesu.

Here we may econclude our reference to the stars which,
in  the latitude of Egypt, do not rise and set—or, rather,
did not rise and set at the epochs of time we have been
considering.



CHAPTER XYV.
TEMPLES DIRECTED TO THE STARS.

I mave now to pass from the circumpolar stars to those which
both rise and set. The difference between the two groups—
those that do not rise and set and those which do—was fully
recognised by the Egyptians, and many references are made
to the fact in the mseriptions.

In a previous chapter I have given reasons to show that
some of the earliest solar temples in Egypt were not oriented
to the solstice. —

The temple of Amen-Ra at Karnak, however, and others
elsewhere were built in such a manner that at sunset at the

summer solstice—that is, on the longest day in the year—the
sunlight entered the temple and penetrated along the axis to
the sanctuary. 1 also pointed out that a temple oriented in
this manner truly to a solstice was a scientific instrument of
very high preecision, as by it the length of the year could be
determimed with the greatest possible accuracy, provided only
that the observations were eontinued through a sufficient period
of time.

All the temples in Egypt, however, are not oriented in such
a way that the sunlight can enter them at this or any other
time of the year. They are not therefore solar temples, and
they cannot have had this use. The eritical amplitude for a
temple built at Thebes so that sunlight can enter it at sunrise
or sunset is about 26° north and south of east and west, so that
any temples facing more northerly or southerly are precluded
from having the sunlight enter them at any time in the year.
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[t is imperative to be perfectly definite and clear on the
question of the amplitudes above 26° at Thebes. I repeat,
therefore, that any amplitude within 26° means that up to that
point the sun at sunrise or sunset could be observed some day
or days of the year—once only in the year if the amplitude is

exactly at the maximum, twice if the maximum is not reached. '

But in the case of these temples with greater amplitudes than
207, 1t 1s quite clear that they can have had nothing to do with
the sun.

This being so, we have the problem presented to us
whether or not temples were built so that starlight might fall
along their axes in exactly the same way that the sunlight
could fall along the axes of the solar temples when the sun
was rising in the morning or setting in the evening.

It 15 abundantly elear that temples with a greater amplitude
than 26° were oriented to stars if they were oriented at all by
astronomical considerations.  How can this question be studied ?
What means of investigation are at our disposal ?

Suppose that the movements of the stars are absolutely
regular ; that there is no change from year to year, from
century to century, from won to mon; then, of course, the
question as to whether or not these temples were pointed to

a star, at rising or setting, would be easily and sufliciently

settled by going to see; because if the stars did not change
their apparent places in the heavens—accurately speaking, their
declinations—and, therefore, the amplitudes at which they
appear to rise and set, then, of course, a temple consecrated
to Sirtus ten thousand years ago would view the rising or
setting of Sirius now as it did then.

But, as a matter of fact, astronomy tells us, as we have
seen, that the apparent positions of the stars are liable to
change. The change is much greater in the case of the stars

F
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than it 1s in the case of the sun, referred to in Chapters VI, and
XI. ; but still we have seen that the latter 1s one which has to
be reckoned with the moment it becomes a question of mquiry
mto any time far removed from the present.

Hence, although in the case of the sun, there is, of course,
no precessional movement, and
although a temple once oriented to
the sun would remain so for a long
time ; still, after =ome thousands of
vears, the change in the obliquity

of the ecliptic would produce a

small change in the amplhitude at

which a solstice 18 observed. b

But while, in the case of the
CRORC)

sun, we have to deal with a change BEE

of something hke 1° in =even

thousand vears: we have to face . |
L) 5 1] . E | ! IL
i the case of the stars a maximum B | | &
: : 2 81 ™ | &
change of something like 47" in a =5 i
2 . ® | | @
period of thirteen thousand years. 5 | | =
: e & | @
The change of declination must il A

EEElF EEEEE

=

be aceompanied by a change of
amplitude, and therefore by a
change in  the direction of the Vel T 234

GROUXD PLAN OF EDFT.
temples.

Henece, when we get a temple of known date, with an ampli-
tude which has been accurately measured, we can determine
from that lI'I'I]IIHTHlIE" the exact declination of the h:nl}' the
temple was intended to observe, supposing, of course, that
the temple was oriented upon any astronomical considerations
at all. If the deelination of the body turns out to be 25° 30/

or less, the temple may have been, in all probability was, a
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solar one; 1f the declination 1s greater it cannot have had any-

thing to do with the sun directly.

This being so, it will be understood why in an inquiry
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HATHOR AT DENDERAH. SETI AT ABYDOS,

of this kind it 1s obviously desirable to begin with a region
in which the number of temples is considerable. Such a con-

dition we have in the recion near Thebes; and the directions

of the axes of the different temples—that is, the orientation
of each of them, or, in other words, the amplitude of the
direction in which each temple pomts—have all been tabulated.
Chief among these we have the large temple of Karnak,
showing that the amplitude of its orientation is 26° north of
west, and the temple of Mut, showing that its orientation
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15 721° north of east. There is a temple at right angles to
the temple at Karnak, and again ancther with an amplitude
of 637 south of west, and so on.

It may be stated generally that at Karnak itself, not to
oo farther afield, there are two well-marked series of temples
which cannot, for the reason given, be solar, since one series
faces a few degrees from the north, and the other a few
degrees from the sonth. There are similar temples scattered
all along the Nile valley.

When we come to examine these non-solar temples, the first
question is, Do 131{*}' resemble the solar ones 1 construction ?
Are the horizontal telescope conditions retained? The evi-
dence on this point is overwhelming. Take the Temple of
Hathor at Denderah. It points very far away from the
sun ; the sun’s light could never have enfiladed it; in many
others pointing well to the north or south the axis extends
from the exterior pylon to the Sanctuary or Naos, which is
found always at the closed end of the temple; we have the
same number of pylons, gradually getting narrower and nar-
rower as.we get to the Naos, and 1in some there 1s a gradual
rise from the first exterior pylon to the part which represents
the seetion of the Naos, so that a beam of horizontal light
coming through the central door might enter it over the heads
of the people flocking into the outer courts of the temple, and
pass uninterruptedly into the Sanctuary.

In this way the Egvptians had, if they chose to use it,
a most admirable arrangement for observing, with considerable
accuracy, cither the rising or the setting of any celestial body,
whether 1t were sun or star, and especially the possibility of
observing a eosmical rising, as the eve was shielded from
the sun-rise light, and the place of rising was completely

mdicated.
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In these, as at Karnak, we have a collimating axis. We
have the other end of the temple blocked; we have these
various diaphragms or pylons, so that, practically, there is
absolutely no question of principle of construction involved
in this temple that was not involved in the great solar temple
of Amen-Ra itself.

We made out that in the case of the temples devoted to
sun-worship and to the determination of the length of the
year, there was verv good reason why all these attempts
should be made to cut off the light, by diaphragms and stone
ceilings, because, among other things, one wanted to find the
precise point occupied by the sunbeam on the two or three
days near the winter or summer solstice in order to deter-
mine the exact moment of the solstice.

But if a temple is not intended to observe the sun, why
these diaphragms? Why keep the astronomer, or the priest,
so much in the dark ¥  There is a very good reason indeed.

From the account given by Herodotus of the ceremonials and
mysteries connected with the temple of Tyre, it 1s suggested
that the priests used starlight at night for some of their opera-
tions, very much in the same way as they might have used
sunlight during the day. According to IHerodotus, in the
temple m question there were two pillavs—the one of pure gold,
and the other of an emerald stone of such size as to shine by
]li;_"f].lt. Now, there can be little doubt that in the darkened
sanctuary of an Egyptian temple the light of « Lyrwe, one of
the brightest stars in the northern heavens, rising i the clear
air of Egvpt, would be quite strong enough to throw into an
apparent glow such highly-reflecting surfaces as those to which
Herodotus refers.

1 Herodotus IL., 44. (I am indebted to my friend Prof. Robertsonm Smith for this

reference,)

L3
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Supposing such a ceremonial as this, the less the worshippers
—who, reasoning from the analogy of the ceremonial termed
the manifestation of RA," would stand facing the sanctuary,
with their backs to the chief door of the temple—knew about
the question of a bright star which might probably produce
the mystery, the better.

Again, the truer the orientation of the temple to the star,
and the greater the darkness the priest was kept in, the sooner
would he catch the star quivering in the light of either early
or late dawn.

In the first place, the diaphragms would indicate the true
line that he had to watch; he would not have to sewreh for
the star which he expected; and obviously the more he was
kept in the dark the sooner could he see the star.

[s there any additional line of evidence beyond the strue-
tural conditions of the temples that the Egyptians used these
temples to observe the stars? Here a very interesting question
comes in: a temple built at one period to observe a star
could not go on for ever serving its purpose, for the reason
that the declination of the star must change, as we have seen,
by precession. Therefore a temple bwlt with a particular
amplitude to observe a particular star at one period would
he useless later on.

We have here possibly a means of testing whether or not
any of these temples were used to observe the stars. In those
very early days, 3000 or 4000 years B.c., we must assume that
the people who observed the stars had not the slightest idea
of these possible precessional changes; they imagined that
they were just as safe in directing a temple to a star as they
were in directing a temple to the sun. But with a star
changing its declination in an average way, the swme temple

L Bee anfe, p. 111,
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could not be used to observe the same star for more than <
200 or 300 years; so that at the end of that time, if they
still wished to observe that particular star, they must either
change the axis of the old temple, or build a new one. 1
have mentioned an average time as the change of the star’s
declination 1s mvolved.
~ Now this change of direction 1s one of the most striking
things which have been observed for years past in Egyptian
’tf:.-mlﬂ_ﬂﬁ_

As a matter of fact, we find that the axes of the temples
have heen changed, and have been freely changed; that
there has been a great deal of work done on many of the

tl.‘]]llllll'_'-"i which are not oriented to the sun, in order to give
_them a twist.

Onece a solar temple, a solar temple for thousands of years ;
once a star temple, only fhaf star temple for something like
300 years, so that the conditions were entirely changed.

We get cases in which the axis of a temple has had its
direction changed, and others in which, where it has been
difficult or impossible to make the change in a temple, the
change of amplitude has been met by putting up a new temple
altogether. We are justified in considering such temples as
a series in which, instead of changing the orientation of a
pre-existing temple, a new temple has been built to meet the
new condition of things. That, I think, is a suggestion
which we are justified in making to Egyptologists on astro-
nomical grounds.

For an instance, I may refer to the well-known temple at
Medinet-Habii.  We have there two temples side by side

a large temple, which was built later, with its systems of

pylons and sanctuaries; a smaller temple, with outside courts,

and, again, a sanctuary built much earlier. The direction
b2
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of these two temples is very different ;
there 1s a difference of several degrees. .
[t is very difficult indeed to understand I
why these two structures should have
been built in that way it there were
not some ;_fnt}{l reason for 1t.  The
best hitherto found is the supposed
.‘-a_\.'lnnwll'{:]ﬂmlri;} of the I‘:.;-_i’}'ljl'i;i]lﬁ,

We find the same thing i Greece.
There 1s the old Parthenon, a build-
ing which may have been standing
at the time of the Trojan
war, and the new Parthe-
non, with an outer court
very like the

temples, but with its sanc-

Egyptian

tuary more nearly in the
centre of the building. It
was by the difference of
direction of these two
temples at Athens that my
attention was called to the
subject.

If we study the orient-
ation of these, we find
that, like those at Medinet-
Habt, they are not parallel ;
there 1s a difference of
This method
of coping with the changes
of amplitude of the star

orientation.

:|1:11:u*vut1}' represents that
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adopted where there has been ample space to build another
temple by the side of the old one when the star could no longer
be seen from end to end of the old one. DBut another way
was found where the space was more circumseribed, and that
1s well represented by the temple at Luxor, in which the
addition 1s made ead on. 'The suggestion is that, after the
temple at Luxor had been built a certain number of vears,
the amplitude of the star had got a little out of the initial
line, and the direction was changed at the time when it was
determined to make the temple more beautiful and to amplify
it by adding an outer court. There is another outer court and
another very considerable change. There are four well-marked '

deviations, -



CHAPTER XVI.
FURTHER INQUIRIES WITH REGARD TO THE STELLAR TEMPLES.

Ix the preceding chapter I discussed the suggestion, quite
independently of any records the Egyptians may have left
on the subject, that certain of the temples were oriented to
stars; and I apphed one test, that, namely, of the change of
direction which was imperative if stars were observed for any
lengthened period. In such an inguiry we must proceed with
great caution,

We cannot make a statement regarding every particular
temple with absolute certainty, for the reason that in the case
of most of the temples the best Egvptologists cannot give us
the most precious picce of information which we require from
the astronomical point of view—that is, the date of the founda-
tion of the temple. If in the case of these temples it were
al,'l.ir-sulutt-l}' certain that each temple was built at a certain time
with a certain orientation, we could tell at once whether or
not that temple was pointed to any particular star.

In the absence of this precise information a general attack
on the question has been necessary. The method adopted
in the search has been as follows: —

(1) To tabulate the orientations of some of the chief
temples described by the French Commission, by Lepsius
and others.

Several interesting facts were soon revealed by thas
tabulation.

The first point that I have to note is that, in the case of
some of these temples, we get the same, or nearly the same,
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amplitudes different localities.  To show this elearly it will
be convenient to compare together the chief temples near Karnak
and those having the same amplitudes elsewhere.  We can do
this by laying down along a civcle the different amplitudes to
which these various temples point.  To begin with and to
make the story complete, I draw attention to the temples which
we have already discussed with an amphtude of 277 or 267, at
Thebes, Karnak, and elsewhere.  These, of course, are solar
temples. Next we have non-solar amplitudes at Karnak and
Thebes, associated with temples having the same amplitude at
Denderalh, Annu, and other places.

Another point is that we have the majority of the non-solar
temples removed just as far as they can be in amplitude from
the solar ones, for the reason that they are as nearly as possible
al vight angles to them, so that if the sun were observed i one
temple and a star in the other, there would be a difference of
90° between the position of the sun and the position of the star
at that moment. This would, of course, apply also to two stars.
Sometimes this rectangular avrangement is in the same temple,
as at Karnak, sometimes in an adjacent one, as at Denderah.

It we study Denderah we find that we have there a large
temple enclosed in a square femenos wall, the sides of which are
parallel to the sides of the temple; and also a little temple at
right angles to the prineipal one.

It 1s hardly fair to say that a rectangular arrangement,
repeated in different localities, is aceidental ; it is one which 1s
used to some extent in our modern observatories,

The perpetual recurrence of these rectangular temples
shows, I think, that there was some definite view in the minds
of those who buwlt all the pairs of temples which are thus
related to each other; what that view was I shall endeavour to

dizeuss 1 the sequel.
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A third eivcumstance is that, when we get some temples
pointing a certain number of degrees south of east, we get
other temples pointing the same number of degrees south of
west, so that some temples may have been used to observe
risings and others settings of stars in the same declination. It
is then natural, of course, to suggest that these temples were
arranged to observe the rising and setting of the same stars;
but further inquiry has shown that there are mythological
objections to this explanation.

Finally, we have temples with the same amplitudes high
north and high south, in different places—temples which could
not have been built with reference to the sun; just as we have
at different places temples with the same amplitudes which

could have been used for solar Purposes.

(2) To extend and check some of these observations with
special reference to my new point of view in Egypt itself.

In conneetion with the possible astronomical uses of these
temples, 1 find that when one of the temples has been built,
the horizon has always been very cavefully left open ; there has
always been a possibility of vision along the collimating axis
prolonged. Lines of sphinxes have been broken to ensure this ;!
at Medinet-Habti, on the opposite side of the river to Karnak,
we have outside this great temple a model of a H:\'l‘illll fort. If
we prolong the line of the temple from the middle of the Naos
through the systems of pylons, we find that in the model of
the fort an opening was left, so that the vision from the
sanctuary of the temple was left absolutely free to command
the horizon.

It may be said that that cannot be true of Karnak, because

I For instance, in the line of sphinxes in front of temple X, shown in the folding plate
mserted in Chap. XVIIL, the hine was left incomplete to preserve the for-way of the ruined
temple novth of Y outside the femenos wall,
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we see on the general plan that one of the temples, with an
azimuth of 7217 N, had its collimating axis blocked by numerous
buildings. That is true ; but when one comes to examine into
the date of these buildings, as I propose to do in a subsequent
chapter, it is found that they are all very late; whereas there
1s evidence that the temple i question was one of the first, if

not the very first, of the temples built at Thebes.

(3) To determine the declinations to which the various
amplitudes correspond.  In this direction I have made use of
the German C'atalogue of star places from 1800 a.p. to 2000 B.c.,
the p]ai!'['.‘-: for dates ]u-}'r:-lltl T]Iir—i., and for southern stars, Iuwin;.r:
been calenlated chiefly by my son, Mr. W. J. 8. Lockyer, B.A.

Some places for Sirius and Canopus have been obligingly
placed at my disposal by Mr. Hind, and approximate values
obtained by the use of a precessional globe constructed for me by
Mr. Newton.  This globe differs eonsiderably from that previ-
ously contrived by M. Biot, about which I was ignorant when
I be
but espeecially the latter, to be determined with a fair amount |

oan the work, and enables right ascensions and declinations, |
of accuracy for forty-eight equidistant points occupied by the |
pole of the equator round the pole of the echiptic (assumed to |
be fixed) i the precessional revolution.

Some simple astronomical considerations may here come to
our help. If the north polar distance of a star is inercasing—
that 1s, if a star 18 increasing its distance from the north pole
—its declination if north or south will be decreased or inereased
respectively, and the orientation of the temple would be gradu-
ally becoming more and more parallel to an L. and W. line; if
the declination north or south of the star be mecreasing, then the
orientation of the temple would have to be likewise inereased.
The change in the orientation, therefore, gives us information
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towards determining in which quarter of the heavens each
particular star might have been.

(4) In cases where the date of the foundation of a temple
dedicated to a particular divinity has been thoroughly known,
there was no difficulty in finding the star the declination of
which at the time would give the amplitude; and, in the case
of series of temples dedicated to the same divinity, an
additional check was afforded if the changes of amplitude
from the latest to the newest temple agreed with the changes
of the declinations of the same star.

(5) Having the declinations of the stars thus determined
for certain epochs, I have next plotted them on curves, showing
the amplitude for any year up to 5000 n.c. at Thebes for a true
horizon and when the horizon is raised 1° or 2° by hills or mist ;
and, finally, a table has been prepared showing the declination
proper to the amplitude of cach of the chief temples when the
needful information was available.

Although, however, these matters can be discussed m a way
that will indicate that the inquiry is raised, I do not wish for
one moment to speak of it as being settled, becanse the obser-
vations which have been made already in Egypt with regard to
the orientation of these temples have not been made from such
a very special point of view ; and, further, considerable alteration
in the amplitude would be made by the presence of even a low
range of hills miles away in the case of stars rising or setting
not many degrees from the north or south., No one would
care to make the assertion with absolute definiteness until it
was known whether or not the horizon i each case was inter-
fered with by hills or any intervening objects—was or was not

one, in fact, which might be regarded as a sea horizon from the
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point of observation; if there were impediments, the angular
height of them must, of course, be exactly known; but this
imformation is almost entirely lacking.

Now, however, that the question has been raised by obser-
-ations of the temples themselves, it becomes mteresting to ask
of the inscriptions if there are records that these temples were
dirvected to stars ?

[t will be seen in the next chapter that the inseriptions give

out no uncertain sound on this point.



CHAPTER XVII.
THE BUILDING INSCRIPTIONS.

Numerous references to the ceremonial of laying the founda-
tion-stones of temples exist, and we learn from the works of
Chabas, Brugsch, Diimichen,' and others, that the foundation
of an Egyptian temple was associated with a series of
ceremonies which are repeatedly deseribed with a minuteness
which, as Nissen has pointed out,” is painfully wanting in the
case of Greece and Rome. Amongst these ceremonies, one
especially refers to the fixing of the temple-axis: it is called,
technically, * the wmu’ of the cord,” and is not only

illustrated h}' mseriptions on the walls of the temples of

Karnak, Denderah, and Edfi—to mention the best-known
cases—Dbut 1s referred to elsewhere.

Another part of the ceremony consisted in the king pro-
ceeding to the site where the temple was to be built,
accompanied mythically by the goddess Sesheta, who 1s

styled * the mistress of the laving of the foundation-stone.”

Each was armed with a stake. The two stakes were con-
nected by a cord. Next the cord was aligned towards the
sun or star, as the case might be; when the alignment was
perfect the two stakes were driven into the ground by means
of a wooden mallet; there was no difference of procedure in
the case of temples directed to the sun. One boundary wall
parallel to the main axis of the temple was built along the
line marked out by this stretched cord.

& Baugeschichte des Dendera-Tempels,™ 1877,
2 & Rheinisches Muoseom fiiy Philolosie,” 1885, p. 3
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If the moment of sun- or star-rise or -set were chosen, as we
have every reason to believe was the case seeing that all the
early observations were made on the horizon, it is obvious
that the light from the body towards which the temple was

THE LAYING OF THE FOUNDATION-STONE CEREMONTAL

aligned would penetrate the axis of the temple thus built from
one end to the other in the original direction of the cord. A
We learn from Chabas that the Egyptian word which
expresses the idea of founding or laying the foundation-stone
of a temple is Senfi—a word which still exists in Coptic.  DBut
i the old language another word, Puf-ser, which no longer
remains in Coptie, has been traced. It has been established
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that puf means “ to streteh,” and ser means “ cord ;7 so that that
part of the ceremonial which consisted i stretching a cord in
the direction of a star was considered of so great an import-
ance that it gave its name to the whole ceremonial.

[ will next refer to some of the inseriptions ; one, dating
from the last half of the third thousand p.c., occurs i the
document deseribing the building of the temple of Annu
(Heliopolis). We read :—* Arose the king, attived in his
necklace and the feather erown ; all the world followed him,
and the majesty of Amenemhat [first king of the Twelfth
dynasty]. The Kher-heb read the sacred text during the
stretching of the measuring-cord and the laying of the founda-
tion-stone on the piece of ground selected for this temple,
Then withdrew IHis Majesty Amenemhat ; and King Usertsen
[son and co-regent| wrote it down before the people.”

Nissen, from whom (lve. ¢it) 1 quote the above, adds:—
“On account of the stretching of the measuring-cord, the
Egyptian engineers were called by the Greeks dpmedovamrar,
whose art Democritus boasts of having acquired.”

We next turn to Abydos, possibly one of the oldest temple-
fields in Egypt. There is an inseription relating to the
rebuilding of one of them in the time of Seti I. (about 1380
B.C.). In this the goddess Sesheta addresses the king as
follows :—* The hammer in my hand was of gold, as I struck
the peg with it, and thou wast with me in thy capacity of
Harpedonapt. Thy hand held the spade during the fixing
of its [the tmnlalt,.-» E‘.‘}El corners with aceuracy Ln the four

#< supports of heaven.” On the pictures the king llpln ars with

the Osiris erown, opposite the goddess.  Both hold in their right
hand a club, and with it they each hammer a long peg into
the ground. Round the two pegs runs a rope, which is
stretched tight, the ends being tied together.
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In two cases the star used for the alignment is actually
named.  Of these 1 will take, first, the record of the ecremony
used in the building of the temple of Hathor at Denderah.

THE ALIGNMENT OF THE TEMPLE OF HATHOR AT DENDERAH.

The inseriptions state that the king while stretehing the
cord had his g‘l;mﬂu thirected to the af of the constellation of =
the Thigh—the old name of the constellation which we now
recoenise as the Great Bear—and on this line was built the new
temple, ** as had been done there before.” K

The actual inscription has been translated as follows :—
“The living God, the magnificent son of Asti [a name of
Thoth |, nourished by the sublime goddess i the temple, the
sovereign of the country, stretches the rope in joy. With his
clance towards the af [the middler]| of the Bull’s Thigh
constellation, he establishes the temple-house of the mistress
of Denderah, as took place there before.” At another place
the king says: ** Looking to the sky at the course of the rising
stars [and ]| recognising the @k of the Bull’s Tlagh constellation, -
[ establish the corners of the temple of Her Majesty.” =

Here, then, we have more than evidence of the stretching
of a cord towards a star; an actual constellation is named,
and it may be ecasily imagined that in conneetion with this
many interesting questions arise of the utmost importance to
the subject we are considering.

Diimichen, in his references to this passage, discusses the
meaning of the word a4 in relation to some Theban grave-
inseriptions, in which it is suggested that ak is used to
represent the middle course of a star, or, 1IHf1‘H]l{'}llliEﬂ]]y
speaking, its culminating point as it passes the meridian. But
such a meaning as this will never do 1 this connection ; for if
a cord was stretched towards a star on the meridian it would
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lie north and south, and therefore the temple would be built
north and south. But this 1s bv no means the orientation of

the temple —a point to which I shall return presently.

But it may be suggested that the word @k, used in relation
to the king’s observation, more probably referred to the
brightest star, Dubhe (@ Ursic Majoris) in the asterism, or the
“middle pomt™ of the constellation, which would be about
t't-}i:ll‘{::-u.'llh:[l by the star §, which lies nearly in the centre of
the modern constellation of the Great Bear, supposing, indeed,
that the same stars were meluded m the old eonstellation.
On this point we unfortunately have no definite knowledge,
as the Thigh is so variously represented ; sometimes there is
a hind-quarter, represented evidently by the well-known seven
stars ; at others the body of a cow (with horns and disk) is
attached.

However this may be, without such a reference to some
particular part of the constellation i1t 1s obvious that the
stretched cord may have had a most indeterminate direction.

In order to leave no stone unturned in attempting to
explain this deseription—supposing it to represent an un-
doubted fact of observation —we may consider another
possible interpretation of the word @f. The amplitude of
the temple being 711° N. of K. shows conclusively that we
cannot be dealing with the meridian, but may we be dealing
with the most eastern elongation of the star in its journey
round the Pole?

—_i-]:.Itﬂ'i_l_i-ll-l|-I:l"i1'{.‘ll into this matter for the time of the last

building of the temple in the time of the Ptolemies, and find

that the amplitude of the temple, instead of being 7117, wonld

have been about 70°. It seems probable, then, that this

interpretation will not hold, and it ‘may be further stated that,

in the case of a star at a considerable angle above the horizon,
M

A
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the stretching of a cord m the building ceremonial—the
“Ausspannung der Strickes,” as the words put-ser ave translated
by Diimichen—would really have been no streteling of the
cord at all ; for the star being many degrees above the horizon,
another method must have been employed, and m all prob-
ability would have been distinetly referred to in the careful
statements of the ceremonies which exist. I think, then, that
we are perhaps justified in dismissing this possible explana-
tion, especially as rising stars arve referred to.

We now come to considerations of a different order. The
iscription which we have quoted 1s put into the mouth of the
Emperor Augustus, though he never was at Denderah.

This suggests that the temple built in the time of Aungustus
carried forward the account of the old foundation. There
is evidence of this.  The constellation of the Thigh neither
rose nor set in the time of Augustus—it was circumpolar.
The same statement may be made 1'(*;‘;111H|1.g‘ the restoration
in the time of Thothmes III. So we are driven to the con-
clusion that 1f we regard the mseription as true, it must refer
to a time preceding the reign of Thothmes. I shall return to

this subject in a subsequent chapter.

THE ALIGNMENT OF THE TEMPLE OF EDFU.

A reference to the same constellation (the Thigh) is also
made in the account of the ceremonial used at the laying of
the foundation-stone of the temple at Edfi. The king's
glance was divected—in the case of the building of that temple
—to the T%igh, but no precise reference to any star or to any
point @k 1s givep.

As before, I give the full translation of the inseription,!
remarking that the last restoration was made B.c. 237—57.K

U Qnoted from Nisser, ap. cif.
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The king is represented as speaking thus: —“ I have grasped
the wooden peg and the handle of the club; I hold the rope
with Sesheta; my glance follows the course of the stars; my
_j—eye 1s on \[{*ﬂx{}t [that is, the ° jehlas Thigh constellation,” or
Aireat HE‘JIJ {nmw is the part of time of the number of the .
hl.‘llllv(']”[’l\) I establish the corners of thy house nf_f"ml And

e T S ———

in another place:—* 1 have grasped the wooden peg; I hold

the handle of the club; T grasp the cord with Sesheta; T cast

my face towards the course of the rsing constellations; I let .~ —
% my glance enter th e constellation of the Great Bear (the part se=

of my time -:t;mda in the place of his hour-clock); I establish /

e

the fuur corners of thy tunl}l[‘ " The translation 1s Brogsch's.

—_——

The phrases in i ll‘i‘llﬂl(*-».t’ are interpreted differently by
Diimichen, who translates them :—* Standing as divider of
tune by his measuring instrument,” or ¢ representing the y
divider of time (ie. the god Thoth) at his measuring in-
strument.” The word merech ov merchet, in which Brogsch
suspects hour- or water-clock, does not occur elsewhere.

In this case, seeing that the t l'I]l[lIi‘ hies mth its axis yery

e —

nearly north and south, as I determined ln my own (ma =*}wtn4}
uh::.i‘*l‘nltlunb:_ the stretching of the cord was certainly m or
very near the meridian; and it may be remarked that in the
Naos there is an opening in the roof, over the side of the
second or third door from the sanctuary, and inclined at aw
angle of 407 (unlike any other opening that I have seen m the
roof of any LEgyptian temple), which may have been used to
observe the transit of some particular star. The angle T was
not able to determine with absolute accuracy, as the vertical
cirele of the theodolite I had with me was out of adjustment.

Taking the latitude of Edfii as 25°, and assuming the
angle of 40° to be not far from the truth, the North Polar
distance of the star observed would be 157

N2
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Within a degree or so-—and this 1s as near as we can get
till more accurate observations have been made on the spot—
this satisfies Dubhe, the chief star in the Great Bear m the
time of the Ptolemies. Supposing the temple was originally
oriented to Dubhe, its amplitude, 8G1° S. of W., gives us the
date 5900 B.c. 1 shall show, however, that it is more probable
that the temple was oriented on some southern star.

[ may here remark that, so far as I know, Edfi is the temple
i Fevpt nearest the meridian. If, therefore, 1t were used
as, on my theory, all other temples were, 1t could only have
picked up the light from each of the southerly stars, as by
the precessional movements they were brought into visibility
very near the southern horizon.

In this respeet, then, it is truly a temple of Horus, in
relation to the southern stars—the southern eyves of Horus.
But it was not a sun-temple in the sense that Karnak was
one; and if ceremonies were performed for which light was
required, perhaps the apparatus referred to by the writer
Dupuis ' was utilised. He mentions that in a temple at
Heliopolis—whether a solar temple or not is not stated—the
temple was flooded all day long with sunlight by means of
a mirror. I do not know the authorities on which Dupuis
tounds his statement, but 1 have no doubt that it 1s amply
justified, for the reason that doubtless all the inscriptions in
the deepest tombs were made by means of reflected sunlight,
tor in all freshly-opened tombs there arve no traces whatever of
any kind of combustion having taken place, even in the mner-
most recesses.  So strikingly evident is this that my friend
M. Bouriant, while we were discussing this matter at Thebes,
laughingly suggested the possibility that the electric hight was
known to the ancient Egyptians.

1 “”I!'i_'ii!ll.' des Calbes,” wol. i!,' I 4 i),

™
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With a system of fixed mirrors inside the galleries, what-
ever their length, and a movable mirror ountside to follow the
course of an Fgyptian sun and reflect its beams inside, it would
be possible to keep up a constant illumation m any part of
the galleries, however remote.

Dupuis quotes another statement that the greatest pre-
cautions were taken that the first rays of sunlight should enter
a temple (of course, he means a solar temple).

But it is possible that there might have been another temple
at right angles, facing nearly due east.  In this ease, the larger
temple would have been named after the worship to which the
smaller one was dedicated. If so, unlike the solar temples at
Heliopolis, Abydos, and Thebes, the Edfi temple was sacred
to the Equinoctial Sun, or, at all events, to the Sun very near

an v:|ninnx.



CHAPTER XVIII.
THE STAR-TEMPLES AT KARNAK,

Whexy I began my studies of the Egyptian temples the
building inscriptions referred to in the preceding chapter
lay forgotten in the Egyptologist’s archives. I purpose now
to give some account of my work at Thebes, where I made
a special study of the temples, because there is a very great
number there, and many are m a fair state of pl'ﬂsi}l‘\’ittimt.
These investigations convinced me that temples were oriented
to stars before the inscriptions m question were known to
me, although the whole temple field is so crowded with
temples, each apparently blocking up the fair-way of the
other, that it seems well-nigh impossible that any such process
as that described in the last chapter could have been
apphed.

This difticulty will be gathered from the accompanying
folding plate giving a reproduction of Lepsius’s general maps
of the temple region of Karnak, showing his reference letters
and also the Zrue north and the orientation of the chief temples.
We have already dealt with the solar temple of Amen-Ra,

We find, beginning at the south, a large temple with
a long line of sphinxes, the temple of Mut (x) facing the
large temple of Amen-Ra (k). To the north of the latter
is another temple system (A and B and ¢), also with an
avenue of sphinxes. On the east side of k another temple
(0) 1s only shehtly indicated.

To the south of the large temple k 1s another one—that
of Khons (r), also with 1ts sphinxes. Connected with x are
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two other temples, 1, nearly, and wm, exactly, at right angles
to it. There is also such a rectangular temple (v) added
to the temple of Mut. I also ecall attention to the temples
v and w, chiefly to point out that when I went over the
oround with M. Bouriant it secmed to us as if the temple v
faced S.I. and not N.W. as indicated by Lepsius.  Very few
traces of the temple are letft.

Since the labours of the French and Prussian Govern-
ments gave full records of Karnak a memoir on the temples
has been published by Mariette, which gives us not only
plans, but precious information relating to the periods at
which, and the kings by whom, the various parts of the
temples were constructed or modified. No doubt those which
are still traceable form only a very small portion of those
which once existed; but however that may be, I have now
only to call attention to some among them.

I have previously shown that the magnificent work of
Mariette has supplied us with building dates for the solar
temple to which reference has been made; so that we have,
with more or less accuracy, the sequence of the various parts
of the completed building,

If we consider the plan without any referenee to the build-
mg dates at all, the idea that the smaller temples were built
for observations of stars seems to be entirely discountenanced.
The temple L, for instance, instead of having a clear horizon,
is blocked by the very solid wall (2) and its accompanying
columns ; the temple M, instead of having a clear horizon, is
absolutely blocked by two of the line of pillars (1) very care-
fully built in front of it. But if we consult Mariette, we find in
both cases that the wall was built long after one temple, and the
pillars were buill long after the other,

This result 1s satisfactory, inasmuch as 1t indicates that
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a natural objection to the orientation hvpothesis is invalid.
But can we strengthen it by supporting Mariette’s statement
as to the dates?

Mariette states that the temple m was built by Rameses
[1I., a king of the twentieth dynasty. With this datum,
we consider the orientation of the temple. The problem is one
of this kind :—Taking the Egyptologist’s date for Rameses
III. at 1200 p.c., and taking the amphtude of the temple
as 6337 N. of L., was there, when that temple was built,
any star opposite to 1t, any star to which it accurately
pointed 7 We can translate the amplitude of that temple
imto the declination of a star, making a sheht ecorrection
for the stated conditions of observation in Egvpt, which
would make the apparent amplitude less than the true one,
because the star would appear to rise more to the south.
In the absence of precise information, we are justified
taking the mean of the values referred to by Biot—that is,
an apparent amplitude due to a stratum of haze 11° high,
especially as the temple looked away from the Nile.

Hl‘.":ll‘{‘llill}_',“ the astronomical tables, we find that there was
a star visible along the temple axis, The star was vy Draconis.

So much for the temple M. We now proceed to the other
one lettered 1, the temple of Seti 1.

The amplitude of temple © i1s 632 8. of W., and the date,
according to Mariette, 1300 n.c.  We find the declination, pro-
ceeding as before, and assuming hills 15° high, to be 531° 8.,
and about that date the bright star Canopus set on the align
ment of the temple.

It will hence be gathered that just as truly as the temple
M seems to have been pointed to the northern star 5 Draconis
rsing, the temple 1. was pointed to the southern star Canopus,

setting,
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But this is not all. There is another temple to which 1
have already directed attention—the temple of Khons (1 of
Lepsius), founded by Rameses III., though as 1t comes to us
it 15 a Ptolemaic structure, it having been enlarged and re-
stored by the Ptolemies. It is very mearly, but not quite,
parallel to the temple of Sefi II.

My measures and those of Lepsius

give, approximately,

amplhitudes as inder—

Temple of Seti (1) 63" 5. of W.

Temple of Khons (L) 62

Continuing, therefore, the same line of inquiry, and assum-
ing that Mariette was right, and that the temple was really
finally completed (and no doubt its axis revised) by the
Ptolemies, and llmtft!w‘\' flourished about 200 B.c., we have
the same problem. Was there a star towards which that
temple could have been directed, and which could have bheen
seen in that temple with its actual orientation ?

(faleulation shows that the change of amplitude of Canopus
due to the precessional movement between 1500 p.c. and
200 p.c. 1s almost exactly 1°, the difference in the amplitude
of the temples.  We seem, then, to have in the temples Land T
two temples directed to the same star at different times.

These statements must be taken as provisional only. To
render them absolute, careful measurements must be made, on
the spot, of the heights of the hills towards which the temples
point.

Leaving this for the moment on one side, we get in this
manner astronomical dates of the reigns of Set1 II. and
Rameses 1I1. within a very few years of those given by the
Egvptologists.

More than this, the :llll:rli{,‘ili'inll of this method entively jll:‘ifiﬁ(.‘:’-ﬁ

K)§l
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Mariette’s view with regard to these more modern temples at
Thebes, and shows that when they were built the outlook was
clear, so that the building ceremonials referred to i the last
chapter might have been performed.

[ am next anxious to point out that not only is this so, but,
accepting it, we can explain exaetly why the walls and temples
and columns were erceted in the sequence which Mariette
indicates.  We not only know when they were built, but we
can presently understand wihy they were built,

The first point to which I draw attention in this matter is
the following :—Referring to the plan, we find that before the
time of Rameses I11. the temple of Seti I1. was right out in the
open. It thus represented just one of those external rectangular
temples which have been found at Denderah and at very many
other places in Egvpt. It was one of the Egvptian ideas to
have two temples at right angles to each other. That temple,
then, stood alone.  The next change seems to have been this:
The star Canopus, the setting of which it was built to watch,
was, through the precessional movement to which I have re-
ferred, no .]nn_:_-'m' conveniently observed in that temple. To
obviate this the temple T was built by Rameses IIL. with a
change of amplitude equivalent to the actnal precessional
change of the star’s declimation, to carry on the observations.

Further, at the same time another temple (M) was bult
to observe 4 Draconis. It 1s now easy to understand what
the 21st—a Theban—dynasty did.  Seti’s temple (L) had been
superseded ; the temple s was a second rectangular temple
outside the great temple of Karnak (k). They said to them-
selves: ““ We will make Karnak more beautiful, and we will
extend it.  We can now build walls 1 continuation of the
old walls, and we can build still another pylon, because

Seti’s temple is no longer being used, the worship having
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been transferred to the temple of Rameses 1II. (Khons).
By building the northern wall we prevent the use of temple
M, sacred to our enemy Sutech.”

I should add that the opening in the wall, in prolongation
of the axis of temple M, 1s wof directly opposite the temple w,
but a little to the cast; it was probably made later, possibly by
the twenty-sccond dynasty, who were Set worshippers.  Again,
coming to the time of Taharqa, returning at the end of the exile
of the priests of Amen in Nubia, the temple M was again thrown
out of use. Pillars were built in front of it, right in the fair-
way, affording an instance that when a temple was thrown out
of use, not by the precessional movement of the star to which
1t had been directed, but by the partisans of another ereed, the
fact of its being no longer in operation was insured by some-
thing being bwlt i front of it, to prevent observation of the
stellar divinity no longer in vogue.

It may be added that long after the temple of Seti ll fell
out of astronomical nse, and was on that account blocked by
the walls of the twenty-first {l}'uua‘f}', the Ptolemies bult
a new temple of Osivis, which, if built before, would have
been in the fair-way of the temple of Seti.  Thus, there 1s
a reason for all the changes made at all the dates referred
to by Mariette.

I think we find in this rvesult of the inquiry a valuable

corroboration of Mariette’s conclusions, and anotherNgeason
why we should not cease to admire his magnificent work
i
of Karnak. I now pass to the more ancient ones, in which

So far I have nu]y referred to the 1‘{-.1;|ti1.'{-!y modern

we ought to note the same laws holding good, if there be any
value in the view we are discussing.

We find that some of ihe most rmportant temples given by
Lepsius and Mariette (8, x, and w) are just as effectively
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blocked by the mass of the temple of Amen-Ra as those
we have already considered were by the walls of the twenty-
first dynasty and Taharga’s columns; and, looking at the
plan, 1t seems at first perfectly absurd to continue to hold
for one moment the idea that these temples were built for
observations of stars on the horizon.

The temple x (Mut) is blocked by the pylon marked
3, the temple 5 by the eastern end of the great temple, the
temple w by the temple o.

Mariette here acain comes to our rescue to a certain extent.
He shows, as I have stated in Chapter XI., that in the beginming
of things, m-l't;lin]}' in the twelfth dynasty, |1{:.~t.~'-i|11:|.' m the
cleventh dynasty, and possibly even before that, only the
central part, marked 4, of the solar temple existed, less as
a temple than as a shrine, with nothing to the west of i1t and
nothing to the east of it.

That being so, the temple B gets its fair-way to the south,
and the temple of Mut (x) and the smaller temple (w) to the
north.

Mariette in his two plates shows the growth of the temple
of Amen-Ra in a most admirable way, from the central portion
of the temple to which I have referred—that 1s, the small
central court, which, he is careful to note, existed before
Thothmes I.; how muech before, he does not say.  Afterwards,
the pylons are added; then they are elaborated ; then the
sanctuary is thrown back to the eastward, and the temple o
built, and » fh{*rvh}- hlocked, and then thrown forward to the
westward, thus blockine x and z.

If there is anything in these considerations at all, it 1s
suggested that all the temples to which I have referred
were founded before these easterly and westerly extensions, of

which Mariette gives us such ample evidence.
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In a subsequent chapter it is suggested that this great
lengthening of the original shrine of Amen-Ra was undertaken
for the purpose of blocking temples x, z, and w, all dedicated
to Set. Thothmes III. and Taharqu had precisely the same
objects in view, apparently.

Here, however, we meet a real difficulty. Mariette states
that, so far as he has been able to find, the temple B, a temple
of which the worship is Amen, and the temple x; in which
the worship is Mut, were built by Amen-hetep III.  If that
were so, they would have been built blocked; none of the
usual ceremonials could have been employed at their founda-
tion. They could not have been used at all for astronomical
purposes, because their horizons were blocked by these exten-
stons of the temple of Amen-Ra.

Here T must refer z-'-pt'ri;ﬂl}‘ to temple 8. Its amplitude 1s,
according to Lepsius, 631° S. of W. 1 have already shown
that the amplitudes of temples L (IKhons) and 71 (Seti I1.) arve
62° and 63° S. of W., and that in the times of the Ptolemies
and Seti II., each faced the star Canopus i twrn. Hence
the probability that we have three temples of nearly equal

orientation sacred to the same divinity.

Temple, Orientation. Dheclinat ion. Ihate.

Khons G2 521 SO0 Bo.
Seti I1. . 63 B 531 1350 B
B 63 hd o 1800 g

The statement is that the part of the temple of Amen-Ra, the
building of which blocked B, was commenced by Thothmes
I11., whose date, according to Brugsch, is 1600 B.c., and con-
tinued by Amen-hetep I (1500 B.c.). Unless, then, some
other provision was made, the observations of Canopus were
not continued until another shrine was built. We know that
another shrine was built, that of Seti I1., and that its orientation
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gives a date of 1350 p.c. It might have been commenced by
Seti . after the Khu-en-Aten troubles, and finished by Seti 11

One 1s therefore tempted to ask whether we have not here
one of those erueial cases which Mariette himself contemplated,
m which the true foundation 1s so far anterior to the last
restoration or the last decoration, from which, for the most
part, the archieologist gets his information, that one is abso-
lutely misled by the restorations or decorations as to the troe
date of the original foundation of the shrine.

If the archicologists are right in attributing the granite
temple of Osiris(?), near the sphinx, to a date anterior to, or even
contemporancous with, the second pyramid, we have evidence
that in the early dynasties the temple building in stone, and
even i granite brought from “Aswin, was as perfect in the
matter of workmanship as i the eighteenth dynasty ; and that
it was not then the fashion to inseribe walls, but only statues
and stelas.  May it possibly be that the fashion in question
came 1in, or reached its greatest development, during the
eighteenth dynasty, and that on this aceount so many temples
are ascribed to that period, whereas they were actually in
existence before ?

If the prior dynasties built no temples, why did they not

! On this point I am permitted by Professor Maspero to print the following extract from
a letter T received from him:—Tous les femples ptolémaiques et la plus grande partie
des 1_|-|:|ll:|]|;_-.'. 1|||_:1|—.urlli|||1|-=' sont des reconstrictions.  Up (U vous aves uh.-H'l"'\'l_.‘ il ]-}t'.‘llillr'l'ﬂh.
eat vral 'Esnéh, d'Umbos, 4'Assonan, de Phila, ete,  Or, si les premiers constructeurs
d'un temple—on chez nons d'une église—peuvent choisiv presque i lear gré 'emplacement,
et par snite lorientation, la plus convenable, il en est bien rarement de méme des recon-
striefenrs. Lz maisons aceamuléss antour do l1-|ul1]-~ les ;;f-nuirtll, il*ailleurs les hahitudes
idu culte et de la population étaient 1}1'i.-'n-.~=: on velrmtizsait le temple—comme d'ordinaive
chez nous on rebatit U'église—sur la méme orientation et sur les mémes fonudations,  Jai
constaté le fait & Kom-Ombo, oi les débris do temple décoréd par Amenhotpou L. et
Thoutmosis 11, sont orientés exactement comme cenx dn temple ptolémaique actuel, bit
sir les ruines du précédent, Vous avez donc le droit de dire, non senlement pour Den-
dérah, mais pour beancoup Cantres temples, quiils ont Gté reconstruits  sor Iorientation

du  temple qu'ils remplacaient, quand meéme cette orientation pe répondait plus & Ia
realité des choses,™
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do so? and if they did, where are they, if some of those
inscribed by the eighteenth dynasty be not they ?

that 1s,
admitting Mariette’s own doubt as to the mere existence of

[n the absence of final archaological evidence

iscriptions——are there any astronomical considerations which
may possibly help us?  Assuming that the temples were
astronomically oriented, we have one registering for us the
time elapsed since the original direction of the axis was laud
down, in terms of the change in the obliquity of the ecliptic.

We have others registering time in like manner in terms
of the change due to precession, if we can get any light as
to the stars towards which the temples were oriented.

I have already dealt with the temple of Amen-Ra in
Chapter XI., and we found a foundation date of 3700 n.c. for
the origimal shrine, so far as the rough observations already
available can be trusted. Assuming the aceuracy of this deter-
mination, it is clear that we must look for stars with appropriate
ampiitudes between that date and say 2500 B.c.

Let us take the temple of Mut (x of Lepsius) ; its amplitude
1s 724 N. of E. 'This was the amplitude of v Draconis about

i

3500 p.c. This temple, then, bore the same relation to u as
1T did to LT We have two cases of two temples ereeted at
ditferent dates to the same star.

Although 1t has been convement to begin with Thebes
for the reasons given, the records concerning any one temple
there are far more restricted than those which relate to some
temples elsewhere; while the eult can onlv be determined in
few instances. 1 propose, therefore, for the present to content
myself with the above general considerations showing the first
application of the method of investigation adopted, and to pass
on to Denderah, where we are sure of the cult and where many
particulars are given.



CHAPTER XIX.

THE PERSONIFICATION OF STARS—THE TEMPLE OF ISIS
AT DENDERAH.

Wi have now to pass from the building ceremonials and
a general consideration of the temples at Karnak, to the

Meatly iy
J

=
Beseoiriyphar bow

FLAX OF DENDERAH. (Mariciie.)

worships to which the various temples were dedicated.  And to
do this we must face the problems of Egyptian mythology, so
far as the names and origins of the various gods and goddesses
are concerned,

There is ample evidence that each temple was sacred to
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some god or goddess, althongh 1n many cases the name of the
patron divinity has been lost.

Fortunately, at Denderah the patron divinities are well
known, so 1t will be well to begin with the temples there. We
find a general plan of Denderah among the magnificent
drawings which we owe to the French expedition of 1798,
This shows the wall round the temple-space containing the
temple of Hathor, the great temple ; and the smaller temple of
Isis at right angles to it.  We find, roughly, that the great
temple points to the north-east; the smaller temple of Isis
points to the south-east. A later plan has been published by
Mariette in his work on Denderah.

These, then, are the main conditions of the temples at
Denderah. But we can go a little more closely into them by
referring to the map which accompanies Biot’'s memoir, to
which I have previously referred. He gives the axis of the
Hathor temple pointing, not merely to the north-east, but to
18" E. of N. Since the other temple lies at right angles to the
oreat one, its direction, according to Biot, is 18° 8. of E.

To show the uncertainty in these inquiries brought about
by the absence of a proper survey, I may give the following
later values: —

1. Lersius, 1844—

Magnetic azimuth of the axis - N. 25" E.
- amplitude ,, , ... 65" N. of E.
Correction 85°
. Astronomical amplitude ... e Tod Nook B
2, MARIETTE, 1870—
Astronomical azimuth ... SR . P
=8 amplitude : 75" N, of E.
3. LockyEer, 1801 —
Magnetic azimuth of axis ... e MBIV E
s amplitude , ... 67 N. of E.
Assumed correction 43
Astronomical amplitude e TR

N
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As my value agrees closely with that of Biot, T adhere
to 1it; and 1t gives, for the amplitude of the temple of Isis
at right angles to the Hathor temple, 181" 5. of E.

Now, it is stated distinetly in the inscriptions that ‘¢ the
place of the birth of Isis 1s to the north-west of the temple of
Hathor, its portal 1s turned to the east, and the sun shines on
its portal when it rises to illuminate the world.”! We learn
from this that the small temple was locally celebrated as the
birthplace of Isis.

It 15, then, a t[‘miu]u of Isis. Who was Isis ?

et us begin by considering the temple, remarking that
the 1nseriptions, apparently relating to both temples, are found
in one only. On this point, I, for the present, content myself
with quoting Plutareh’s statement® that Isis and Hathor were

the same divinities—at all events, 1 later Egyptian times.

[f we study the inseriptions—and this, thanks chiefly to
Mariette’s magnificent book on Denderah, we can do—we find
that they give out a very certain sound. Here is one of

them :—

“ She [i.e. her Majesty Isis] shines into her temple on New Year's Day, and ﬁ/
she mingles her light with that of her father Ra on the hovizen.” .

Here we have nothing more nor less than a distinet and
perfectly accurate statement relating to the cosmical rising of
a star, z.e., as I have before explained, of the sun and the star ||
both rising at the same instant of time. L)

Further, in the inseriptions the *‘rising of Halhor™ 1s
mentioned distinetly.  * La grande déesse Sefekh [Sesheta |
apporte les éerits qui se rapportent a ton lever, 6 Hathor, et au
lever de Ra.”*  Everybody knows that © Ra™ means the sun, and

! Mamette, ** Denderah,” wol. 1., p. 263,
= Mariette, op. cit,, p. 1420 Plutarch wrote in the first century a.m.
3 ]l.‘l.]'i.l",h'_ (L, e-:-"., It G,
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therefore the rising of Ra is at once accepted by everybody as
obviously meaning sunrise.  But if we find “ Hathor” treated
in the same way as the sun, then Hathor must be a celestial
body rising like the sun. I consider this a very important
conclusion to arrive at, for many reasons.

But, further, Hathor was also worshipped, according to the
inscriptions,’ under the name of Sothis,

Now we know, quite independently of all mythology, that
Sothis 1s simply the Greek form of the Egyptian name (Sept)
of the star Sirius.

Taking, then, all these inscriptions together, we have
an absolute astronomical demonstration of the fact that the
“rising of Hathor,” which is referred to mythologically in
the mscriptions given by Mariette, was the rising of Sirius;
that the star which “shone into the temple, and which mingled
her licht with the light of her father Ra,” was really the
star Sirius.  We get the demonstration of the faet that mytho-
logically the star Sirius was Hathor, or otherwise Isis.

In other words, we find a star personified; Sirius being
personified as Hathor or Isis.

But we ean go much further than this. It is possible, as
[ have shown, to determine the position of Sirius in past times,
and therefore to determine whether the light of that star
ever did fall along the axis of the temple. We know its
so that any celestial

orientation approximately—I1381" 5. of L.
body which rose at that amplitude would shine upon any ob-
ject enshrined in the sanctuary. In the case of Sirius, the
conditions are such that, owing to the precessional movement,
the distance of the star from the equator has been gradually
lessening from the earliest times. Its deelination in 8000 B.c.
was 50° S.; it became something more than 17° S. in A.p. 1000.

I Mariette, ap. cif., p. 142,
y 0] 1
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Knowing the declination, it 1s easy to determine the
amplitnde—and given the conditions at the temple of Isis at
Denderah, viz., that we are practically dealing with a sea
horizon, we find that the temple really pointed to Sirius -
about 700 p.c., which is the date Biot found for the con-
struction of the zodiac in the temple of Osiris, referred to in
Chapter XIII. |

Further, it 1s easy to show that Sirius at that date rose
with the sun on the Egyptian New Year’s Day ;' in mytho-
logical language, she mingled her Lhight with that of her
father Ra on the great day of the year.

As this is the first instance of such personification that
we have come across, it behoves us to study it very carefully.
Why was Sirius personified and worshipped ?
that 1s, the 20th of June, the longest
day—was the most important time of the Egyptian year, as it
marked the rise of the all-fertilisine Nile. It was really New

The summer solstice

Year's Day. It has been pointed out, times without number,
that the inscriptions indicate that by far the most important
astronomical event in Egyptian history was the rising of the
star Sirius at this precise time.

~ Now it seems as if among all ancient peoples each sunrise,
each return of the sun—or of the sun-god —was hailed, and
most naturally, as a resurrection from the sleep—the death—of
night : with the returning sun, man found himself again in full

possession of his powers of living, of doing

o, of enjoving. The
sun-god had conquered death ; man was again alive. Light and
warmth returned with the dawn in those favoured Eastern
climes where man then was, and the dawn itself was a sight, a
sensation, in which everything conspired to suggest awe and
gratitude, and to thrill the emotions of even uneivilised man,

! Hathoris termed * La maitresse du commencement de 'an.™  Mariette, foe. cif., p- 207,
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What wonder, then, that sunrise was the chief time of
prayer and thankfulness?  But prayver to the sun-god meant,
then, sacrifice ; and here a practical detail comes in, apparently
a mnote of discord, but really the frue germ of our present
knowledge of the starry heavens which surround us.

To make the sacrifice at the mstant of sunrise, preparations
had to be made, beasts had to be slaughtered, and a ritual had
to be followed; this required time, and a certain definite
quantity of it.  To measure this, the only means available then
was to watch the rising of a star, the first glimmer of which
past experience had shown to precede sunrise by just that
amount of time which the ritual demanded for the various
functions connected with the sunrise sacrifice.

This, perhaps, went on every morning, but beyond all
question the most solemn ceremonial of this nature in the whole
yvear was that which took place on New Year's morning, or the
oreat festival of the Nile-rising and summer solstice, the 1st of
Thoth. Besides the morning ceremonial there were processions
of the gods during the day,

How long these morning and speecial yearly ceremonials
went on before the dawn of history we, of course, have no
knowledge.  Nor are the stars thus used certainly known to us.
Of course any star would do which rose at the appropriate time
hefore the sun itself, whether the star was located i the north-
ern or in the southern heavens. But in historie times there is
no doubt whatever about the star so used. The warning-star
watched by the Egyptians at Thebes, certainly 3000 B.c., was
Sirtus, the brightest of them all, and there 1s complete evidence
that Sirius was not the star first so used.'

! ¢ Bestdes the solstice and the beginning of the Nile flood, there was an event in the sky
which was too striking not to excite the gemeral attention of the Egyplian priesthood. We
also know from the newly-discovered inscriptions from the ancient empire that the risings of

Orion and Sirius were already attentively followed and mythologically utilised at the time of
the building of the pyramids,"—KnraLt.



(RS IR i .__..__ HOr IR GEITE TF B o ]

HTANEL NVILIXOA NY NI NOISSHIOTA

IVINOINHHHD

g g T




200 THE DAWN QOF ASTRONOMY. [Crar. XIX.

The astronomical eonditions of the rising of this star have,
fortunately for us, been most minutely studied both by Biot
and, in more recent times, by Oppolzer, and from their
labours it seems to be abundantly clear that the rising of Sirius
at the solstice was carefully watched certainly as early as
3285 B.C., according to Biot’s caleulations; and, further, that
the rising of the same star was still studied in a relatively
modern time. At the earlier date its heliacal rising was
observed, but in later times means had been seeured of noticing
its cosmical rising, because although 1t rose long hefore the sun
on the longest day 3000 B.c., it rose with the sun on the same
day in the later times referred to. This ¢ cosmical rising”
observation was doubtless secured by the construction of their
temples, as I have shown.

We are, then, astronomically on very firm ground indeed.
We have got one step into the domain-of mythology. 1
assume 1t is agreed that we have arrived at the certain
conclusion that the goddess Hathor or Isis persomified a star,
Sirtus, rising at the dawn; and that the temple of Isis at
Denderah was built to wateh 1t.



CHAPTER XA.

THE PERSONIFICATION OF STARS (CONTINUED,—THE TEMPLE OF
HATHOR AT DENDERAH.

In Chapter XVII. T quoted from the inscriptions relating
to the alignment of the axis of the temple of Hathor at
Denderah. It will be remembered that the king, while
stretching the cord, had his glance directed to the dk of
the constellation of the Thigh. Further, we saw in the last
chapter that the amplitude of the temple axis 1s 711" N. of L.

A copy of Biot’s plan giving lus value of the orientation
18 given on the next page.

I have shown how truly the temple of Isis was pointed
to Sirtus. We have now to try to find a star towards which
the temple of Hathor may have been pointed in like manner,

It will be generally understood that in an inquiry of this
kind there are very many difficulties, chiefly depending upon
the uncertainty of the building-date of the original foundation,
and upon the indeterminate nature of the information avail-
able. But although we meet with these difficulties i the case
of the temple of Hathor, there are many from which we are
free. In the case of many of the temples in Egypt we have
no knowledge of the tutelary divinity. For a great many

temples no observational data exist; they have not been

properly measured—that is, we do not know exactly in what
direction they point or what their amplitudes are; and, further
we do not know anything of the horizon at the temple building,
so as to be able to make the necessary corrections due to

heights of hills.
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This  premised, I will now return to the statement
regarding the temple of Hathor, to see what can be made
of it on the view that either the middle or the chief point,

ORIEXTATION OF THE TEMPLE OF HATHOR AT DEXDEERAH I:ItI'i]'l'}- (THE TEMPLE
0F ORIRIS ON THE ROOF I8 ALSO SHOWX O0Xx A LARGER EG.{LH.}

that is, the brightest star, of the constellation of the Great Bear
as we now know it, was the one referred to, and that the cord
was stretched to the star on the horizon.

The first question which arises 1s, Was there any reason
why & Ursae Majoris at the centre, or « the brightest, should
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have been used as the orientation point at any time? Was
there any reason why any special sanetity should have been
associated with either? Certainly not, in the case of &, on
account of its magnitude, because Dubhe, not far from it, 1s
much brighter; and possibly not, in the case both of é and
a, on account of the time of their heliacal risine. We seem
therefore in an impasse along this line of inquiry ; but a further
consideration of the question brings out the remarkable fact
that at three widely-sundered points of time the stars a Lyra,
a Ursee Majoris, and v Draconis have been the brightest stars
nearest the North Pole, and with such declinations that a Lyrwe
would be visible at one of the dates, a Ursae Majoris at another, -
and v Draconis at another still—all rising in nearly the same .
au_]-lplitm-lt' far to the north.

In Chapter XVIII. I have shown that one of the temples, and
possibly a series of them, at Thebes were directed to v Draconis.
It is interesting, then, to carry the inquiry further. It may
possibly explain how it is that we get a definite statement
about the @t of the Great Bear in one case and a certain sure
orientation to y Draconis in the other.

In the first place, it has to be borne in mind that when a
star 1s ecircumpolar—that is, never sets—no temple can be
directed to its rising. Now, accepting the @/ as the brightest
star (and as [ stated in Chapter XVIL., it might, indeed, have been
the central one as well in the old constellation, for we do not
know its limits), we have to deal with the facts concerning
a Urse Majoris, called by the Arabians Dubhe.

The latitude of Denderah is a little over 26° N., therefore
all stars with a less polar distance than that—or, to put 1t
another way, all stars with a declination greater than (90°=26°=)
64°, N.—will be eircumpolar. Now, the declination of Dubhe
was greater than 64° between 4000 B.c. and 1500 a.p. (I neglect
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refractions and hills) ; hence, if there is any truth in the
statements made i the building ceremonials, the temple could
not have been founded between those dates.

But what are the records concerning this temple? We
know that the structure as we see it was built in the time
of the last Ptolemies and the first Roman emperors, and 1 have
already shown that at those dates the Great Bear (the old
Thigh) did not rise at all, as 1t was circumpolar.

It 1s also known that there was a temple here in
the time of Thothmes IlI., and even earlier, going back to
the earliest times of Egyptian history. King Pepi, of the
Sixth Dynasty (edre. 3233 B.C.), 1s portrayed over and over
again in the erypts.

Iiven this 1s not all the evidence in favour of a high
antiquity. In one of the erypts (No. 9), according to Ebers
and Diimichen, there are two references to the earliest
plans of the temple. One inseription states that the great
ground-plan (Seati) of Ant (Denderah) was found in old
writing on parchments of the time of the followers of Horus
(sun-worshippers) preserved in the walls of the temple during
the reign of King Pepi. Another inscription goes further,
referring to the restoration by Thothmes I11. (¢ire. 1600 B.c.) of
the temple to the state in which it was found deseribed in old
writings of the time of the King Chufu (Cheops) of the Fourth
Dynasty (cire. 3732 B.c.). If any faith is to be placed in this
inscription, it seems to me to suggest a still higher antiquity.
There would have been more reason for deseribing an antique
shrine than a brand new one.

sStill another Iseription runs :—

“ King Tehuti-mes I11. has caused this building to be erected in memory of
his mother, the goddess Hathor, the Lady of An {]Jv::l:ill.-t':lh}, the eye of the
Sun, the heavenly queen of the gods. The ground plan was found in the city of
An, in archaic llr.-n\'ing on a leather roll of the time of the Hor-Shesu : it was
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found in the interior of a brick wall in the south side of the temple in the reign
of King Pepi.” !

But let us see what the facts are regarding the date
supplied by the temple itself, accepting the statement made
regarding the actual operations at the laying of the foundation
stone originally.

To determine the dates approximately, we find that an
amplitude of 711° N. of K. in the latitude of Denderah gives a
declination of 572° N., with a sea horizon (correcting for refrac-
tion) 58%° N. with hills 1° high, and 592° N. with hills*2 high,
which 1s not far from the exact conditions.

The star Dubhe had the declination of 60° N. in 5000 5.¢.

If, then, I am right in my suggestion as to the word ak
referring to a Ursee Majoris, we find the eclosest agreement
between the astronomical orientation; the definite statement
as to a certain star being used in the building ceremonies ;
the inseriptions in the crypts referring to Cheops as the earliest
historical personage who deseribes the building, and to the
Shesu-Hor as the original designers of the building. Aececord-
in-g to most authorities, 5000 B.c. lands us in the times of the
Shesu-Hor before Mena.

[ must confess that this justification of the double record
strikes me as very remarkable, and I think it will be
generally conceded that further local observations should be
made in order to attempt to carry the matter a stage beyond
a first approximation,

We have got so far, then. If we take the history as we find
it, and further take the trouble to work out the very definite
statements made, we find that the temple was founded pointing
to the rising of Dubhe before it became cireumpolar, and that in

those times this star was symbolised by the name of Hathor,

1 Brugsch, “ Egypt,” Edition 1891, p. 189



2006 T'HE DAWN O0F ASTRONOMY. [Cuar. XX.

We may accept, then, the possibility that as the temple of
515 was ortented to Sirius, that dedicated to Hathor was divected
to Dubhe.

[t will have been obvious from what has preceded, that if
the worship of Hathor was to go on at all, and if it were in any
way connected with the observations of a star rising near the
north point of the horizon, a new star must be chosen when
a Urs:e Majoris became cirenmpolar.  That 1s the first point.

[ have already stated that « Ursee Majoris began to be

circumpolar at Denderah 4000 B.c. I may now add that

v Draconis ceased to be circumpolar about 5000 g.c.  They had

the same dechination (62° N.) and the same amplitude (78° N.)
4400 B.C.

Mariette’s plan shows a second temple oriented to N. 6° 1.,
which we may perhaps be justified in taking as N. 9 E.| since
his azimuth of the great temple differs from Biot's and my
own by 5%

The corresponding  declination would be 63° N. of I,
the declination of Dubhe in 4200 n.c. and of v Draconis in
4300 p.c.  The temple may well, therefore, have been erected
when both stars had the same amplitude, the apparent
difference of 100 years being due to the uncertainty of
the measures available.

The second point, then, is that when Dubhe, which, while
it rose and set, was the brightest star near the pole which did
so, became circumpolar ;  Draconis, when 1t ceased flo be
eircumpolar, fulfilled these conditions: astronomically, then, it
became the natural suceessor of @ Ursee Majoris.

[ have before pointed out that it is not impossible that a
temple once oriented to a certain star, and long out of use on
account of the precessional movement, may be utilised for

another, and be rehabilitated in consequence, when that same
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movement brings another conspicuous star into the proper
rising amplitude.

This consideration at once leads to my third point, which
is, that after Dubhe became circumpolar the temple of Hathor
at Denderah would become useless—there would be no star
to watch—unless a new star was chosen.

Now, let us suppose this to have been so, and that the
natural suceessor of the star in question were chosen.  Studying
the facts as before approximately, as final data are not yet
available, we have the declination 593 N. This was the
declination of v Draconis about 3500 p.c., assuming hills 2°
high, which I think is too much ; 3300 p.c., with lalls 137 Ingh.

In the present case the orientation fits v Draconis in the
historie period, but it also fits Dubhe in the times of the Hor-
shesu, the dimly-seen followers of Horus, or sun-worshippers,
before the dawn of the historic period.

Next let us go back to the mseriptions. We found that
King Pepi 1s portrayed over and over again in the erypts,
and, which 1s more important, that the plan of the temple on
parchment, dating from the times of the Shesu-Hor, had
actually been walled up in the temple during the reign of the
same king, no doubt at the ceremony of restoration or laying
a new foundation stone, as is sometimes done to this day.

Now, Pepi’s date, according to the chronologists, is 3200
B.c., a difference of 100 years only from the rough orientation
date,

We see, therefore, the full importance of the work done in
Pepi’s reign. The @k of the Thigh was no longer of use;
but a new star was now available. Hathor was rehabilitated.
Perhaps even the priests alone knew that the star had been
changed.

By the temple of Hathor, then, if we assume that the
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record 1s absolutely true (and I, for one, believe in these old
records more and more), and that Cheops only deseribed a
shrine founded by the Hor-shesu, we are carried back to
cire. 5000 p.c. I am indebted to my friend Dr. Wallis Budge
for the suggestion that the position of Denderah as the

terminus of the highway from the Red Sea—which may soon
again be veached by a railway from Keneh to Kosseir!—
would have made 1t one of the most important places in
ancient Egypt.

[t is important to note that at a very early date the traffie
between the Nile Valley and the Red Sea, and thenee probably
with Arabia and South Africa, flourished, and grew to be a
by no means significant commerce.

According to Ebers,! ** the oldest and most famous of all
these highways is that which led from Koptos (Keneh, Den-
derah) to the Red Sea, through the 'El”(‘:\' now known as the
Wady Hammamat, and called by the ancient Egyptians
Rohanu. Tt was a busy high-road, not alone for trading
caravans, but from time to time for stonemasons and soldiers,
whose task it was to hew the costly building materials from
the hard rocks, which here abound, and to prepare the vast
monoliths which were fimshed in situ, and then to convey
them all to the residence of the Pharaohs. A remarkably
beautiful kind of alabaster, of a fine honey vellow or white as
snow, 1s found in these mountains.” Another road led from
Esneh or Edft to the ancient port of Berenice. We shall
see in the sequel that the temple of Redisieh on this route was
dedicated to the same cult as that at Denderah.

It the above results be confirmed, we have a most definite
indication of the fact that in the rebuilding in the times of
Pepi, Thothmes II1., and the Ptolemies, the original orientation

I Ebers, “ Egypt,” p. 33a.
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of the building was not disturbed; and that in the account
of the building ceremonies we are dealing as surely with the
laying of the first foundation-stone as with the original plan.

In any case the consideration has to be borne in mind that
the series of temples with high northern (and southern) amph-
tudes at Denderah, Thebes, and possibly other places, were
nearly certainly founded before the time at which the heliacal
rising of Sirius, near the time of the summer solstice, was the
chief event of the yvear, watched by priests, astronomers—if the
astronomers were not the only priests—and agriculturists
alike. Now we know, from Biot's ecaleulations, that this be-
ame  possible eire. 3285 p.c., and that Sirins—though, as
[ am informed by Prof. Maspero, nef its hehacal rising—is re-
ferred to in inscriptions in pyramid times.

Subsequent research may possibly show that these temples
had to do with the heralding of sunrise throughout the year,

the Sirian temples being limited to New Year’s Day.,

L



CHAPTER XXI.
STAR-CULTS.

Tue last two chapters, then, have brought us so far. There are
two principal temples at Denderah. The smaller 1s called the
temple of Isis. It 1s oriented 181° S. of I&. The inserip-
tions tell us that the light of Sirius shone into it, and that
Sirius was personified as Isis. We ecan :1utn:t*|||i]t-;-u.*atl‘nnnﬁﬁ;t-f:l_”}f
that the statement is true for the time about 700 B.c., which
was the date determined independently by Biot for the eireular
zodiac referred to on page 18,

The larger temple is ealled the temple of Hathor. It 1s
orientedd 711° N. of K. The inscriptions very definitely
tell us what star east its ligcht along its axis, and give also
definite statements about the date of its foundation, which
enable us to determine astronomically that in all probability
the temple was oriented to Dubhe somewhat later than 5000 b.c.

Now we arve cerfain that Isis personified Sirius. That “Ter
Majesty of Denderah”™ was Sirius, at all events in the later
times referred to in the inseriptions, is not only to be gathered
from the inseriptions, but has been determined astronomically.

It is also probable that Hathor personified Dubhe. Now
this looks very satisfactory, and it seems only necessary to test
the theory by finding temples of Isis and Hathor in other
places, and seeing whether or not they were oriented to Sirius
and Dubhe respectively.

But, unfortunately for us, we have already learned from
Plutarch that Isis and Hathor are the same goddesses, although
they certainly personify different stars, if they personify stars
at all.
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We seem, then, in a difficulty, and at first sicht matters do
not appear to be made any clearer by the fact that Hathor
(and, therefore, Isis) was worshipped under different names in
every nome.

Lanzoni, in his admirable volumes on Egyvptian mythology,
gives us, not dealing with the matter from this point of view at
all, no less than twenty-four variants for Hathor !

In the temple at Edfi no less than 500 names are given
with the varions local relations and forms used in the most
celebrated shrines.'

In the inscriptions at Denderah itself a great number of
ariants is given.” It 1s important to give some of them in
this place ; the full value of the information thus afforded will
be seen afterwards.

Hathor of [:}I'Ilf]l!‘l':lit. = Hekhet of }]:-Julmhis_:,

- Neith . Sals.
. % Saosis ., Heliopolis.
__, Nehem-an ,, Hermopolis.
% h Bast | R et
Bes-t |
Anub-et ,, Lycopolis.
a Amen-t . Thebes,
- F Bouto ,» Unas.
= i Sothis .. Elephantine.
1 11 .-";;n*t
Y - Mena-t
I 7 Horus . Edfi.

{female)

One variant is of especial importance in the present connec-
tion, and is emphasised in a special inseription in one of the
chambers of the temple of Hathor
temple of Isis.

nof, be it remarked, m the

“ Elle est la Sothis de Denderah, qui remplit le ciel et la terre de ses hien-
faits. Elle est la rézente et la reine des villes. . . . Au Sud elle est la reine du
! Mariette, pp. 168 and 178.
* Diimichen, ** Banurkande der Tempelanlagen von Dendera,” p. 20.

0 2
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maitre divin ; au nord elle est la rveine des divins ancétres. Hien n'est établi
sans elle. . . . Elle est la grande dans le ciel, la reine parmi les étoiles.” !

Well may Mariette remark on this:

“ Clette invoeation a Sothis, dans une chambre consacrée & la conséeration de
certains produits de la terve, n'a rien qui doit surprendre.  Sothis est le symbole
du renouvellement de l'année et de la résurrection de la nature. Au lever
héliague de Sothis, le Nil sort de son lit. Jusqu'a ce moment la terre de
I'Egypte est sterile et nue. Fécondée par la fleuve, elle va se couvrir d'une verdure
nouvelle.”

But the Sotlhis here in question is Sivius, the star to the
rising of which the temple of Isis, and #of the temple of Hathor,
was directed !

We have, then, at Denderah a temple #of pointed to Sirius,
the worship in which is that of Hathor, and there can be little
doubt that we have astronomically determined the fact that
“ Her Majesty of Denderah ™ was really the star Sirius.

We can pass from Denderah to the temple of Hathor at
Thebes. The general plan of Thebes prepared by Lepsius
indicates the orientation of the temple of Dér el-Bahari, to
which I refer, the temple in the western hills of Thebes,
embellished by Queen Hatshepset (edre. 1600 p.c.). This
temple, instead of being oriented T11° N. of E., lies 243° 5. of
I.: it can never, therefore, have faced the star observed in
the temple of Hathor at Denderalh. There is also another
temple annexed to the temple of Amen-Ra, which received
the light of Sirius in former years. These temples were, in
all probability, intended to observe the same star which was
subsequently observed in the temple of Isis at Denderah.

That 1s one point; here is another. We have it from
Plutarch ® that Isis— Mut— Hathor— Methuer.

The amplitude of the temple at Denderah dedicated to

I Mariette, I* 1ai,
¢ 4 Isis and Osirig,” Parthey, cap. 56,



Citar. XXI.] T'EMPLE OF MUT,. 213

Hathor 1s T13° N. of E. (59° N. declination). That of the
temple dedicated to Mut at Karnak 1s 7217 N. of E. (583" N.
declination), which, assuming for a moment the same star to
have been used, corresponds to a date (according to the
height of the horizon) of cire. 3000 to 3500 B.c. This 1s
therefore later than the original foundation of the Hathor
temple of Denderah, but not far from the date of its restora-
tion by Pepi.

It is fundamental to the orientation theory that the cult
shall follow the star. But we have here the same cult,
according to Plutarch; we are hence permitted to suggest
that in dealing with the temples of Hathor at Denderah and
Mut at Thebes we are dealing with local names of the same
goddess personifying the same star.

Two lines of argument may be followed to strengthen
this conelusion.

The first has to do with the orentation of the temple
of Mut at Thebes. There 1s no statement of its oreat
antiquity, as in the case of the temple of Hathor at Denderah.
Here we find again one of the great difficulties in our way,
the 1mpossibility of running back to the original foundation
among the many restorations effected of the most important
among the Egyptian temples. The temple of Mut is aseribed
to Amen-hetep 111, but T cannot hold this to he the original
foundation, for the following reasons :—

1. With its orientation i the time of Amen-hetep III. it
pointed to no star in particular.

2. There is a series of four temples at Thebes turned to
the same part of the horizon nearly, their amplitudes ranging
from 62° to 721° N. of E. Of these temples that of Mut
has the highest amplitude ; the one with the lowest but one
15 the h'mlﬂ{: lettered M h}' [.(*l}.w:iu:-a. There 1= no tluf‘:&linll
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about the real founder of this temple, and there is not much
question as to the date of the founder, Rameses T11.

Now in the time of this king a temple ereeted with the
orientation given pointed precisely te v Draconis.  (See
Chapter XVIII.) The amplitude was 62° N. of L.; the time,
1200 .. If we take the simplest case in the orientation
theory—that the amplitudes

62° N.of E
631
Gl

-
|

b B

were given to the various temples to enable observations
to be made of the same star, which was being carried nearer
the equator by the precessional movement, we can not only
date the temple of Mut, but find an explanation of Plutarch’s
equation Hathor = Mut.

In other words, we watch the Mut-Hathor worship
provided for from 3000 n.c. to the times of the Ptolemies.

So that here we have a very concrete case of the cult
following the star, not only in the same place, but at different
places, and we arve driven to the conclusion that Hathor at
Denderah and Mut at Thebes, exoterically different goddesses,
were esoterically the same star, ¥ Draconis.

We are not, however, himited to a comparison between
Denderah and Thebes. We have Annu and Abydos, and other
places, to appeal to, since there are temples remaiming there
also facing N.E. Those at ;111]:.'[1{):5, however, we must leave
out of consideration here, as their exact orientation is not
determined.  With regard to Heliopolis, and dealing with the
obehsk which tradition tells us was erected by Usertsen 1.,
the orientation of its N.I. face, according to my own obser-

vations, taking the present variation at 41° W., 1s 77° N. of L.
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This corresponds approximately to a declination of 573" N,
which was the declination of ¥ Draconmis in 2500 p.c. The
date given to Usertsen I. by Brugsch is 2433 n.c,

This is very satisfactory so far, but we can go further.
tere we are landed evidently in the worship of one of the local
divine dynasties, that of Set; and we may justly, therefore,
ask if Usertsen did not do at Heliopolis what 1t 1s very
probable Pepr did at Denderah—namely, embellish an old
temple which had in the first instance been used for observa-
tions of Dubhe and appropriate it to the use of the new
Hathor v Draconis. If this were so, then the original
foundation stone was laid about 5100 n.c.

The next line of argument is furnished by the emblems
which are associated with the various goddesses. These obviously
indicate that l'h{}:_.' arose 1 a tune of totemism, when each tribe
or nome had its speecial totem, which would be certain to be
associated with the local goddesses or the stars which they
personified.

The local totem of the special warning-star in use at any
time or place may be anything : hippopotamus, erocodile, hawk,
valture, lion, or even some other common living thing into which
the totem degraded when the supply of the original fell short.!

Hence, as the number of warning-stars was certainly
very restricted, they—or, rather, the goddesses which typified
them—had different names in almost every nome. IHence
Egyptian mythology should be, as it is in fact, full of
synonyms ; each local name being liable to be brought into
prominence at some time or another, owing to adventitious
circumstances relating either to dynasties or the popularity of
some particular shrine.

! Have we such instances of degradation in the cat replacing the lion and the black pig
the hippopotamus, to give two instances?
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Applying this test of symbolism, we find in the case of
Hathor that the symbolism was double.

The Denderah Hathor was connected with the hippopota-
mus, while at Thebes Muf was represented by a hippopotamus.

Now this symbol of the hippo-
potamus helps us greatly, because it
allows evidence to be gathered from
a consideration of the old constella-
tions. I do not think it is saying too
much to remark that among these
the attention of the North Egyptians
was almost exclusively confined to
the circumpolar ones.  Further, the
mean latitude being, say, 25°, the
circumpolar region was a restricted
one; 50° in diameter, instead of over
100°, as with us. But not quite
exclusively, for to them in later
times, as to us now, the Great Bear
and  Orion were the two most pro-

minent constellations in-the heavens;

for them, as for us, they typified the
capiTaL, witH MAsKS oF HATHOR qorthern and  southern regions of
WITH COWS EARS. i
the sky.

There can be no question that the chief ancient constella-
tion in the north was the Great Bear, or, as it was then pic-
tured, the Thigh (Mesxet). After this came the Hippopotamus.
[ had come to the conclusion that this had been replaced on
our maps by part of Draco before I found that Brugseh and
Parthey had expressed the same opinion.

The female hippopotamus typified Taurt, the wife of Set
(represented by a jackal with erected tail, or hil‘.lpt;-imim-l-nl&a],
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and one of the most ordinary forms of Hathor is a hippopotamus. -
There 1s evidence that the star we are considerimg, v Dracons,
occupied the place of the head or the myvthical headgear.
Here, then, in the actual symbolism of Hathor we find
v Draconis as distinetly pointed to as by the orientation of

the temples.

THE COW OF IsIs.

The other symbolism 15 quite different ; mstead of a hippo-
potamus we deal with a cow.

In the mmseriptions at Denderah we find the star Sirtus re-
presented by a cow in a boat. In the eircular zodiac we have
the cow in the boat, the point of the beginming of the year, and
the constellation Orion, so located as to indicate clearly that, at
that time, the beginning of the year fell between the heliacal
rising of Sirtus and of the stars in Orion. Sirins was Isis-
Sothis,

It we go to Thebes, we pass there from the cow Isis-Sothis
to Isis-Hathor, and there we find the mythology retains the
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idea of the cow, the cow gradually appearing from behind the
western hills.  There is not a doubt, 1 think, that the basis of
this mythological representation was, that the temple which
was built to observe the rising of the star at a time perhaps

HATHOR A3 A COW,

somewhat later than that given by Biot (3285 B.c.) was situated
in the western hills of Thebes, so that Hathor, the goddess on
which the light was to fall in the sanctuary, was imaged as
dwelling in the western hills. At Phile we get no longer
cither Isis-Sothis or Isis-Hathor, but Isis-Sati.!

I It has been assumed by several anthorities in Egyptology that Sati ig a variant for
Sirins. It 15 |J1|i1|- certaim that in late timesz there was a lrmjrl-' at 'hilie oriented fo Sivios;
but there are many grounds for supposing that both Sati and Anuga referred to special

sonthern stars, There were several points of dissimilarity between Philee (and Elephantine)

and Theles.
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Now just as certainly as the hippopotamus had to do with _%—
the constellation Draco, the eow had to do with Sirius, for

—_

Sirius was represented as a cow in a boat.

HATHOR, “THE COW 0 THE WESTERX HILLS."

It may be gathered from this how truly astronomical in
basis was the mythologic symbolism to which we have been
driven 1 the effort to obtain more light; and, indeed, it 1is
necessary for us to consider it still more closely.



CHAPTER XXII.
STAR-CULTS (CONTINUED)—AMEN-T AND KHONS.

Wiex I had the privilege of discussing at Thebes the orienta-
tion hypothesis with M. Bourant, the distinguished head of
the French School of Archacology in Egypt, he suggested that
[ should accompany him one day to Medinet-Habii, at which
place he was then superintending excavations, and where there
are three temples dedicated to Amen.

M. Bouriant, from the first, saw that if there were anything
in the new views, the cult must follow the star; and it was
natural, therefore, that the three temples dedicated to the
same divinity at the same place should be directed to the same
star. The three temples to which 1 refer are the two well-
known temples the lack of parallelism of which has been so
often remarked, and a third much smaller one, built more
recently, Iving to the south-west. The amplitudes I found to
be as follows:—

Amplitude 8. of E.

Ethiopian or Ptolemaic Temple e i
Gireat '|‘+'tt1|l]v |'|"r1
Ancient Temple ) Y 1 5

On the orientation hypothesis we were dealing with a star
the 8. E. amplitude of which was decreasing hike that of Sirius;
it was therefore in the saine quarter of the heavens.

But which star? To investigate this it was best to deal
in the first instance with the orientation of the great temple,
since 1ts building date was supposed to be that most accurately

known; and there is not much danger i doing this in the
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present case, because the king obviously had not expanded
an old temple, for there it still 1s alongside.

The king was Rameses I11., the date, according to Brugseh,
1200 B.c., and the hills to which the temples are directed may
be taken as 1° high. With these data we get the declhimation
appropriate to the amplitude of the temple 40785, Now, this
was nearly the declination of the star Phact or e Columbee in
the time of Rameses I11.; the orientation date 1s 1250 B.c.

Taking this star, then, and correcting for heights of hills

and refraction, we get approximately the following dates:

B
Modern Temple TR
Great TL‘II]F]L' : . I i )
Ancient Temple N T

If the hills are taken as 112 high, these dates will stand
750, 1150, and 2400,

The date 700 B.c. we have already found as the probable
date of the undertaking of the restoration at Denderah. It 1s
the time of the vietorious march of the Theban priests north-
wards from their exile at Gebel Barkal.

The date 2400 p.c. lands us in the times of the great
solstitial king, Usertsen L., about whom more in a subsequent
chapter.  Although the more ancient temple is generally
aseribed to Thothmes II1., traces of the work of Amen-hetep 1.
have been discovered. I think we have a ease here where the
eighteenth dynasty enlarged and embellished a shrine erected
by the twelfth dynasty, precisely as the temple of Amen-Ra
at Karnak has been traced back to the twelfth dynasty.

If I am right, then, it follows that temples erected to stars
associnted in any way with the chief cult, such as that of
Amen-Ra, may either be dedicated to the god or goddess

personified h}' the star or to the associated solar lll'if}'. Thus at
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Thebes we have the temple of Mut, so-called, thongh Mut was
the wife of Amen-Ra: and the temples now under consideration,
called temples of Amen, thongh they arve dedicated to the goddess
Amen-t, the wife of Amen.  This may or may not be connected
with the fact that the first of them was dedicated possibly
before the ecult of Amen alone had been intensified and
expanded by the Theban priests—probably in the eighteenth
dynasty—into the eult of the solstitial sun-god Amen-Ra.

There is evidence, ndeed, that Amen-t replaced Mut in
the Theban triad. With recard to these triads, a few words
may be said here from the astronomical point of view, though
the subject, I am told, is one on which a great diversity of
opinion exists on the part of Egyptologists.

I have collected all the most definite statements I ean find
on this head, and 1t 1s certainly mteresting to see that in many
ases, though not 1 all, the triad seems to consist of a form of
the sun-god, together with two stellar divinities, one of them
certainly associated with the heliacal rising of the sun at some
time of the year, and therefore a recogmsed form of Isis or
Hathor. Thus we have :—

Place, Triad.
Theles ... Amen-Ra
{Greater Triad) i Mut
xonsu
{ Lesser Triad) ... xem-Ra
Tamen (? Amen-t)
Harka
Denderah ... v CAtmu
Isis
Hathor
Memphis ... v Atmu
Hekhet
Piah
Hermonthis ... Menfu-Ra

Lia-Ta = II:I.L]]IDI*}
Hor-Para
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Not only may this table enable us to see how Amen-t was
sunk at Medinet-Habii in the term Amen, but it enables us to
consider a similar case presented by those temples at Thebes,
some of them associated with Khons and another with Amen,
referred to in Chapter XVII.

The temple of Ahons 15 among the best known at Karnak ;
the visitor passes it before the great temple of Amen-Ra is
reached. M. Bouriant was able to prove, while we were
together at Karnak, that the temple of Seti I1., nearly parallel
to it, was also dedicated to Alons; but the temple B of Lepsius,
nearly parallel to both, 1s sacred to Amen. It is seen at once
that the main cult 1s the same, although the amount of detail
shown in the reference is different—we have the generic name
of the triad in one case, the speeific name of the member of the
triad 1n the other.

As this 1s the first time a setting star has been i question,
it 15 well to point out that i this case the ancient Egyptians
no longer typified the star as a goddess but as a god—and, more
than this, as a dying god: for Khons is always represented as
a mummy—the Osiris form. Egyptologists state that both
Thoth and Khons were moon-gods.  Perhaps the lunar attri-
butes were assigned prior to the establishment of sun-worship.

[ shall show, subsequently, that the temples now being
considered find their place in continuous series stretching back
i the case of Amen-t to 3750 B.c., and in the ease of Khons to
possibly a long anterior date.

In the case of Amen-t and Khons, therefore, where we are
free from the difficulties connected with the interchange of the
titles of Isis and Hathor at Denderah, the star-enlts stand
out much more clearly, and we get a step further mto the
domain of mythology.

But what did the cults mean? What was the utility of
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them ? What their probable origin? The cult of Sirius we
already understand. i

[ will deal with Amen-t first. No doubt 1t will have been
already asked how it came that such an unfamiliar star as
Phact had been selected.

Here the answer is overwhelming. This star, although so
little familiar to us northerners, is one of the most conspicuous
of the stars in the southern portion of the heavens, and ils
helineal rising heralded the solstice and the rise of the Nile before the
heliwcal vising of Nirius was useful for that purpose !

[n Phact we have the star symbolised by the ancient
Egyptians under the name of the goddess Amen-t or Teyi,
whose ficure i the month table at the Ramesseum leads the
procession of the months.

Amen-t, the wite of the solstitial sun-god Ra, symbolised
the star the rsing of which heralded the solstice; and the
complex fitle Amen-Ra signified in ancient times, to these who
kuew, that the solstitial sun-god Ra, so heralded, was meant.

The answer is clear, though not so simple in the case of
Khons.  The setting of Canopus marked the autumnal equinox
~about 5000 B.c.  We have found that the first Khons temple at
Karnak was possibly built as late as 2000 s.c., when the utility
of the observations of Canopus from this point of view had
therefore ceased ; but 1t 1s also known that Khons was a late
addition to the Theban triad, and I shall subsequently give
evidence that the worship was introduced from the south,
where it had been conducted when the condition of utility held.
The time of introduction to Thebes was the beginning of the
cighteenth dymnasty, when the priests wished to inerease their
power by coneiliating all worships; and we now see that with
their loeal sun-god Amen-Ra and the goddess Amen-t, with the
Northern Mut (Isis) and the Southern Khons, the Theban
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triad represented the worship of Central, Northern and
Southern Egypt.

[t is an important fact to bear in mind that in the North of
]‘:g}:pf in early times the stellar temples were more particularly
(__l-il'l?l.'t(?l}. to the north, while south of Thebes, so far as I know,
there is only one temple so directed. It is suggested, there-
fore, that the Theban priests amalgamated the northern and
southern cults, probably for political purposes. There 1s evi-
dence that the priests were at heart more sympathetic with the
southern cults, and a further mvestigation of this matter may
eventually help us in several points of Egyptian history.

It will have been noticed also that so far as we have gone,
whether disenssing solar or stellar temples, we have had to
associate the cults carried on in most of them with some
particular season of the vear. If I am right, in the worships at
Denderah, Medinet-Habn, and Karnak, we have a strict refer-
ence to the year, and in Egypt the year was always, as it is
now, associated with the rise of the river.

The sacred river must now occupy our attention for
awhile ; we must become familiar with its phenomena, and
the divisions of time and the calendar systems which were
associated with them.



CHAPTER XXIII.
THE EGYPTIAN YEAR AND THE NILE.

Our researches so far leave no doubt upon the question that a
large part of the astronomical activity of the earliest Egyptians
had reference to observations connected especially with New
Year’s Day. It has been made abundantly clear, too, that in
very early times the Egyptians had a solar year commencing
at the Summer Solstice, and that tlas solstice was then, and
is now, coincident with the arrival of the Nile flood at
Heliopolis and Memphis, the most 1mportant centres of
northern Egyptian life during the early dynasties.

In the dawn of civilisation 1t was not at all a matter of
course that the sun should be taken as the measurer of time,
as 1t 1s now with us:; and i this connection 1t is worth while
to note how very diverse the treatment of this subject was
among the early peoples.  Thus, for mstance, it was different
in Egypt from what it was in Chaldea and Babylonia, and
later among the Jews. In the Egyptian inseriptions we find
references to the moon, but they prove that she occupied quite
a subordinate position to the sun, at least n the later times.
The week of seven days was utterly unknown amongst the
Egyptians.  Everything that ean be brought forward i its
favour belongs to the latest periods.  The passage quoted
i:-}' Ll'il:'_iill.‘-i from the Book of the Dead proves |1r1ﬂ|i11f_..1‘, since,
according to Krall, an error has evept into his translation.  In
Babyvlonia it would seem that the moon was worshipped as well
as the sun; and it was thus naturally used for measuring time ;

and, so far as months were concerned, this, of course, was
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quite right. In Babylonia, too, where much desert travel had
to be undertaken at night, the movements of the moon would
be naturally watched with great care.

An interesting point conneeted with this is that, among
these ancient peoples, the celestial bodies which gave them
the unit period of time by which they reckoned were prae-
tically looked upon in the same category. Thus, for instance,
in Egypt the sun being used, the unit of time was a year;
but in Babylonia the unit of time was a month, for the reason
that the standard of time was the moon.  Henee, when periods
of time were 1 question, 1t was quite easy for one nation to
conceive that the period of time used i another was a year
when really it was a month, and 2iee versd. 1t has been sug-
gested that the vears of Methuselah and other persons who
are stated to have lived a considerable number of years were
not solar years but lunar years—that s, properly, lunar
months  This 1s reasonable, since, if we divide the numbers
by twelve, we find that they come out very much the same
length as lives are in the present day, and there is no reason
why this should not be so.

There seems little doubt that the country in which the
sun was definitely aceepted as the most aceurate measurer of
time was Fgvpt.

Ra, the sun, was the chief god of ancient Egvpt. He was
worshipped throughout the various nomes.  Even the oldest
texts (¢f. that of Menkauwra in the British Museum) tell of
the brilliant course of Ra aeross the celestial vault and his
daily struggle with darkness.

“The Egyptians,” says Ranke in the first chapter of lus
“ Universal History,” which is devoted to Egypt, * have
determined the motion of the sun as seen on earth, and

according to this the vear was divided, in eomparison with
P 2
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Babylon, in a scienfific and practically useful way, so that
Julins Ceiesar adopted the calendar from the Egyptians and
mtroduced it into the Roman Empire. The other nations
followed suit, and since then it has been in general use
for seventeen centuries. The calendar may be considered as
the noblest relic of the most ancient times which has influ-
enced the world.”

]

Curve of the Surface of Lthe Mile
in 13406,

15 S S ¥ e :..l -: 5 e i bl 5 37 Ia &R A5 ET }:‘. i

5 T FT] 2 5 & I I i ¥ 7 - - I i
‘ Sen | Febd \March| April | May | June | July | Augl | Sept? | 0ct? | NooT'| Dect

I

THE AXNUAL RISE AXD FALL OF THE NILE., (From Horaer.)

Wherever the ancient Fgyptians came from—whether from
a region where the moon was the time-measurer or not—so
soon as they settled i the valley where the Nile then, as
now, like a pendulum slowly beat the years by its annual
inundation at the Summer Solstice, the solar basis of their
calendar was settled. Hence it was Nature, the Nile—on
the regulation of which depended the welfare of the country—
which facilitated the establishment of the Egyptian year.
Solstice and Nile-flood are the turning-points of the old
Egyptian year.

That Egypt is the gift of the Nile 1s a remark we owe
to the Father of History, who referred not only to the fer-
tilising influence of the stream, but to the fact that the
presence of the Nile, and 1its phenomena, are the conditions
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upon which the habitability of Egypt altogether depends.
That the Egyptian year and that part of Egyptian archaeology
and myth which chiefly interests astronomers are also the gift
of the Nile, 1s equally true.

The heliacal rising of Sirius and other stars at the time
of the commencement of the mundation each vear; all the
myths which grew out of the various symbols of the stars
so used; are so many evidences of the large share the river,
with its various water-levels at different times, had in the
national life. It was, in faet, the true and unique basis of
the national life.

In this the Nile had a compeer or even compeers. What
the Nile was to Egypt the Euphrates and Tigris were to a
large region of Western Asia, where also we find the annual
Hlood a source of fertility, a spectacle which nspired poets,
and an event with which astronomers largely oceupied
themselves.

What more natural than that Fuphra-
tes, Tigris, and Nile were loocked upon as
deities; that the gods of the Nile valley
on the one hand, and of the region
watered by the Fuphrates and Tigris,
on the other, were gods to swear by ;
that they were worshipped in order that
their benign influences might be seeured,
and that they had their local shrines and
special cults ?

The god sacred to the Euphrates and
Tigris was called Ea.

The cod saered to the Nile was called

Hapi. The name is the same as that of

. P . HAPI, THE GOD OF THE
the bull Apis, the worship of which was el
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attributed to Mena.! Certainly Mena, Miui, or Menes, as he
is variously called, was fully justified in founding the cult of
the river-god, for he first among men appears to have had just
ideas of 1rrigation, and I have heard the distinguished officers
who have lately been responsible for the irrigation system of
to-day speaking with admiration of the 1deas and works of
Mena. Whether the Tigris had a Mena in an equally early
time is a point on which history is silent; but, according
to the accounts of travellers, the Tigris in flood 1s even more
majestic than the Nile, and yet the latter river in flood is
a sight to see—a whole fertile plain turned, as it were, into
an arm of the sea, with here and there an island, which, on
inspection, turns out to be a village, the mud houses of
which too often are undermined by the lapping of the waves
m the strong north wind.

There 1s no doubt that the dates of the rise of these
rivers not only influenced the national life, but even the
religions of the dwellers on their banks. The Fuphrates
and Tigris rise at the Spring Equinox—the religion was
equinoxial, the temples were directed to the east. The Nile
rises at a solstice—the religion was solstitial and the solar
temples were directed no longer to the east.  To the Egyptians
the coming of the river to the parched land was as the sunrise
chasing the darkness of the night; the sun-god of day con-
quering the star-gods of night; or again the vietorious king
of the land slaughtering his enemies,

Egypt, in the words of Amru, first appears hike a dusty
plain, then as a fresh sea, and finally as a bed of flowers.

It might be imagined at first sight that as the year was
thus determined, so to speak, by mnatural local causes, the
divisions or seasons would be the same as those which Nature

I Magpero, © Hist. Anc.” xi. 10,
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has given us. This is not so. The river and land conditions
are so widely different.

By no one, perhaps, have the actual facts been so truly and
poetically deseribed as by Osborn, who thus pictures the low

et

“ The Nile has shrunk within its banks until its stream is contracted to half
its ordinary dimensions, and its turbid, slimy, stagnant waters scarcely seem to
flow in any direction. Broad flats or steep banks of black, sun-baked Nile mud,
form both the shores of the rviver. All beyond them is sand and sterility ; for
the hamseen, or sand-wind of fty days’ duration, has scarcely yet ceased to |
blow. The trunks and branches of trees may be seen here and there through the
dusty, hazy, burning atmosphére, but so entirely are their leaves coated with
dust that at a distance they are not distinguishable from the desert sand that
surrounds them. Tt is only by the most painful and laborions operation of
watering that any tint approximating to greenness can be preserved at this
season even in the pleasure-gardens of the Pacha.  The first symptom of the
termination of this most terrible season is the rising of the north wind (the

~ Etesian wind of the Greeks), blowing briskly, often fiercely, during the whole of
the day. The foliage of the groves that cover Lower Egypt is soon disencum-
bered by it of the dust, and resumes its verdure. The fierce fervours of the sun,
then at its highest ascension, are also most seasonably mitigated by the same
powerful ageney, which prevails for this and the three following months
thronghout the entire land of Egypt.”

Then comes the mundation :—

“ Perhaps there is not in Nature a more exhilavating sight, or one more
strongly exciting to confidence in God, than the rise of the Nile. Day by day
and night by night, its turbid tide sweeps onward majestically over the parched
sands of the waste, howling wilderness.  Almost hourly, as we slowly ascended
it before the Etesian wind, we heard the thundering __f:_ll!_t!ﬂc_mm mud-hank, and
saw, by the rush of all animated Nature to the spot, that the Nile had overleapt
another obstroetion, and that its bounding waters were diffusing life and joy
through another desert. There are few impressions I ever received upon the
remembrance of which I dwell with more pleasure than that of seeing the first
burst of the Nile into one of the great channels of its annual overflow, All
Nature shouts for joy. The men, the children, the buffaloes, gambol in its
refreshing waters, the broad waves sparkle with shoals of fish, and fowl of every
wing flutter over them in clouds. Nor is this jubilee of Nature confined to the
higher orders of ereation. The moment the sand becomes moistened by the

1 s Monumental ]".;:_1.'||t," I.'IJII]I“'I' 1.
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approach of the fertilising waters, it is literally alive with insects innumerable.
It is impossible to stand by the side of one of these noble streams, to see it
every moment sweeping away some obstruetion to its majestic course, and
widening as it flows, without feeling the heart to expand with leve and joy and
confidence in the great Author of this annual mirvacle of merey.”

=L
S

DIFFEREXT FORMS 0OF THOTH,

After the flood comes the sowing time. The effeets
of the mundation, as Oshorn shows in  another place,

“exhibit themselves in a scene of fertility and beanty such as will scarcely he
found in another country at any season of the year. The wvivid reen of the
springing corn, the groves of pomegranate-trees ablaze with the rich scarlet of
their blossoms, the fresh breeze laden with the perfumnes of gardens of roses and
orange thickets, every tree and every shrub covered with sweet-scented Howers.
These are a few of the natural beauties that welcome the stranger to the land of
Ham. There is considerable sameness in them, it is troe, for he would observe
little varié¢ty in the trees and plants, whether he first entered Egypt by the
gardens of Alexandria or the plain of Assonan. Yet is it the same every-
where. only becaunse it would be impossible to make any addition to the sweetness
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of the odours, the brilliancy of the colours, or the exquisite heauty of the many
forms of vegetable life, in the midst of which he wanders. It is monotonous,
but it is the monotony of Paradise.”

The flood reaches Cairo on a day closely approxim: 1tu_1_nr
to that of ﬂur Sunmer t'mlhtu*t‘. It attains 1ts ”‘;‘l—:lf{';i: _IE“I]':IIf
ﬂWﬁlQ to deeline near the Autummal Fquinox. By the
Winter Solstice the Nile has again subsided within its banks
and 1*1--1mwtl 1t- blue wu]nm‘ Seed-time has oceurred 1n this

interval.

- —

Beginning with the inundation (Summer Solstice) we have

(1) The season or tetramene of the inundation, July—Oectober.

L L .
" 1 .+ sowing, November—February.

(3) = i .. harvest; March—June.

From the earliest times the vear was divided mmto twelve
months, as follows, the leading mnnth beime dedicated to the
God of Wisdom, Thoth (Tehuti) :

‘ Thoth ... e ... End of June (Gregorian).
; Pliaophi o odnly
Inundation l BtlgrL. & . Avgast
Choak . A ! ¥ Hl-ptf'lnhf']'_
! Tyhi .. Detober.
? Menchir T November,
R TS lenchi .. November
* Phamenoth .. December.
Pharmouthi 5 January.
Pachons ci e s February.
g i |.
Y eint : l:l}_:l:ll_ ot s 5 JlI-II'-I._]].
{ I‘.-IH'!-]IL i April
Mesor ... s Mavy,

The terms for the seasons and months are found even on
the building material of the largest pyramid of Dashiir, and
in the oldest records we alveady find calendar indications.  On
the steles of the Mastibas, in which the deceased prays Anubis
for a good sepulture, we find a list of the festal days on which
sacrifices are to be offered for the dead.

-



THE DAWN OF ASTRONOMY. [Coar. XXIIL

L)
i
e
i

A modern calendar (given both by Brugsch and De Rougé)
is, doubtless, a survival from old Egyptian times. It is good
for the neighbourhood of Cairo, and the relation of the im- %X
portant days of the i‘:lll!ltlﬂfi::ll] to the solstice, in that part of

the river, 1s as follows :—

Night of the drop . . ; i 11 Paym
s ... Summer solstice,
Beginning of the inundation S [ S 3 days after.
Assembly at the nilometer e s 10 .
Proclamation of the inundation ... 26, 11 i
J’{ :'!I:I!'I'i:l_'_f-'- of the Nile pis 18 Mesori ... G

The Nile erases to rise e Lot i -
H]rl'l]ill;_',' of the dams il i o a7 i

Snd of the sreater inundation . i Phaophi... 117 e

In order to show how the astronomy of the ancient
Egyptians—to deal specially with them-—was to a large extent
concerned with the annual flood and all that depended upon
that flood ; and how the first tropical vear used on this planet, so
far as we know, was established, it is important to study the
actual facts of the rise somewhat closely, not only for Egypt
generally, but for several points in the line, some thousand
miles in extent, along which in the carliest times cities and
shrines were dotted here and there.

Time out of mind the flnctuations in the height of the river
have been carvefully recorded at different points along the
viver. In the “Deseription de I'Egypte”™ we find a full
deseription of the so-called nilometer at Aswin (First Cataract),
which dates from a remote period, perhaps as eariy as the fifth
dynasty.

In Ebers’ delightful book on Egypt space is given to
the deseription of the much more modern one located at
Roda.

The nilometer, or “mikyis,” on the island of Roda, now
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visible, is stated to have replaced one which was brought thither

from Memphis at some unrecorded date.

according to Ebers, saw the remams of
the older nilometer, ;

The present mikyas 1s within a covered
vault or chamber, the roof being supported
on simple wooden pillars.  In a quad-
rangular tank i eommunication with the
river by a canal is an octagon pillar on
which the Arabic measurements are in-
scribed.  These consist of the pie (var-
ously called ell or ecubit) = 054 metre,
which is divided into twenty-four kirats.
In consequence of the rise of the river
bed in relatively recent times, the nilo-
meter is submereced at hich Nile to a
dt‘]rth of two cubits,

The rise of the Nile can now be care-
fully studied, as gauges are distributed
along the river. We have the Aswin
gauge from 1869, the Armant gaunge from
1887, the Suhag gauge from 1889, and
the Asyvit gauge from 1892. The dis-
tances of these gauges from Aswin are as
follows : —

Aswan
Armant
Suhag
Asyut
Rida

Makrizi 1in 1417,

—

I 1§ —= B
SCALE OF THE
NILOMETER AT RODA.

Kilometres,
iy

LI
T
aal)
HES|

The Roda gauge is not to be depended on, as the move-

ments of the barrage regulation destroy its value as a record.
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The heights of these ganges above mean sea-level are as

[

follows :—

Metres,
Aswin el B R -t i
Armant ... 69-535
Suhag ... H6-00

THE ISLAXD OF RODA.

Great vagueness arises in there being no very obvious dis-
tinction between the gauge readings reached in summer and
that from which the rise is continuons.  There are apparently
rainfalls in the end of spring of suflicient power to raise the
Nile visibly i summer, just as muddy rises have been seen in

winter to pass down the valley, leaving a muddy mark on the
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rocks at Aswin and Manfalat. Independently of the actual
cauge-reading of the rise, there are facts about 1t which strike
every beholder. At the commencement of the rise we have the
green water.  This oceurs in June, but varies in date as much as
the top of the flood varies.

From the fact that modern observations show that the very
beginning of the rise, and the first flush, second flush and final
retirement vary, it seems evident that the ancient Egvptians
could not have had any fixed zero-gauge or time for the real
1111}'5i<1:11 fact of the rise, but must have deduced from a series
of observations either a mean period of commencement, or a
mean arrival of the red water, or a mean rising up to a certain
gauge.

Fivst, to deal with the green water. Generally when the
rise of an ineh or two is reported from the nilometer at Rada,
the waters lose the little of clearness and freshness they still
possessed.  The green colour is the shimy, lustreless hue of
brackish water within the tropics, and no filter that has vyet
heen discovered can render such water clear. The ecolour is
really due to alga.

Happily, the continuance of this state of the water seldom
exeeeds three or four days. The sufferings of those who are
compelled to drink 1t in this state, from vesical disease, even
in this short interval, are very severe. The inhabitants of the
cities generally provide against it by Nile water stored in
reservolrs and tanks.

Colonel Ross, R.I., noticed in 1887 and in 1890, when, owing
to the slow retreat of the Nile, the irrigation officers had to hold
back many basins in the Gizeh province, and also in 1888
when the water remained long stagnant, that the basin water
got green—showed the algae and smelt marshy—just as the
June green water does.
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Hence it has been argued that, as the Nile water in the bed
of the streamm—even in very slow-flowing back-waters—does
not become green, the greenness must be produced by an almost
absolute stagnation of the water. We know of great marshes up
above Gondokoro, and hence it 1s thought that the green water
of summer, which comes on suddenly, is this marsh-water being
pushed out by the new water from behind, and that is why it
heralds the rise. No one has so far minutely observed the
eradual intrusion of the ereen water.

The rvise of the river proceeds rapidly, and the water
cradually becomes more turbid.  Ten or twelve days, how-
ever, eclapse before the development of the last and most
extraordinary of all the appearances of the Nile, thus deseribed
by Mr. Osborn' :—

“ It was at the end of —to my own sensations —a long and very sultry night,
that I raised myself from the sofa upon which I had in vain been endeavouring
to sleep, on the deck of a Nile boat that lay becalmed off Benisoueft, a town of
Middle Egypt.  The sun was just showing the upper limb of his dise over the
eastern mountains, 1 was surprised to see that when his rays fell upon the
water a deep raddy refleetion was given back, The depth of the tint increased
continually as a larzer portion of his light fell upon the water, and before he
had entirely cleaved the top of the hill it presented the perfect appearance of a
river of blood.  Suspecting some delusion, I rose up hastily, and, looking over
the side of the bhoat, saw there the confirmation of my tirst iluln‘l'ﬁhil‘}ll, The
entire body of the water was opague and of a deep ved colour, bearing a closer
resemblance to blood than to any other natural production to which it could be
compared. | now perceived that during the night the river had visibly risen
several inches,  While I was gazing at this great sight the Arabs came round
ine to explain that it was the Red Nile.  The redness and opacity of the water,
in this extraordinary condition of the river, are subject to constant variations.
On some days, when the rise of the river has not exeeeded an inch or two, its
waters return to a state of semi-transparency, though during the entire IJE‘I'iml
of the high Nile they never lose the deep red tinge which cannot be separated
from them. It is not, lur“‘l‘l'l'l',_ like the green ﬂlll]]i}.[llt'l':l at all {lll]uﬁ{?l'il’}llx; the
Nile water is never more wholesome or more delicionusly refreshing than during
the overflow. There are other days when the rise of the river is muach more
rapid, and then the quantity of mud that is suspended in the water exeeeds, in

I Monumental Egypt,” chapter i.
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Upper Egypt, that which 1 have seen in any other river. On more than one
oceasion 1 eould perceive that it visibly interfered with the flow of the stream.
A glasstul of it in this state was allowed to remain still for a short time. The
upper portion of it was perfectly opague and the colour of blood, A sediment
of black mud occupied about one-quarter of the glass. A considerable portion of
this is deposited before the river reaches Middle and Lower Egypt. I never
observed the Nile water in this condition there, and indeed no consecutive obser-
vations exist of the reddening of the water. It is l:l'liifl_'. clear that the !1'&{11]|*|Li]|g
cannot come from the White Nile, but must be the first floods of the Blue Nile
and Bahral Azral coming down.”

One of the most important matters for the purposes of
our present inquiry is connected with the influence upon
local ealendars, in different parts of the Nile x':ilh‘}', of the
variations of the phenomena upon which the Egyptians
depended for the marking of New Year's Day.

It the solstice had been taken alone, the date of it would
have been the same for all parts of the valley; but certainly
the solstice was not taken alone, and for the obvious reason,
that they wanted something to warn them of the Nile rise,
and in the lower reaches of the river the rise precedes the
solstice.  Nor was the heliacal rising of Sirius, of which more
presently, taken alone.

Buat it was chiefly a question of the arrival of the Nile flood,
and the date of the commencement of the Nile flood was by
no means common to all parts of Egypt.

Now it is to be gathered from the modern gauges that it
takes the flood some time, as we can easily 1magine, to pass
down the 600 miles between Elephantine and Cairo.

In the early flood, rising from, say, one cubit Aswin to six
cubits, where there are many dry sandbanks, and the spreading
out of the river 1s considerable, and there 1z an absence of
overlapping flushes from behind, the rate goes up to fifteen
days, and the earliest indication of the rise may take longer
still, but this 1s very difficult to observe.

-
&
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The rate in flood is 1§ days from Wady Halfa to Aswén,
and six days from Aswin to Roda (941 kilometres). In
very high Niles this 1s perhaps accelerated to five days.

There is, therefore, a very great difference in time and
rate between Green and Red Nile,

The rise is 45ft. at Aswan, 38 at Thebes, and 25 at Cairo.

From the data obtained at the ganges named, which have
been kindly forwarded to me by Mr. Garstin, the Under
Secretary of State of the Public Works Department of Egypt,
[ have ascertained that the average time taken by the first
mdication of the flood to travel between Thebes and Memphis
1s now about nine days.

[t must be remembered, however, that the river-bed 1s now
higher than formerly; the land around Thebes, according to
Budge, has been raised about nine feet in the last 1,700 years.

If, therefore, at each great city, such as Thebes and Helio-
polis, New Year's Day depended absolutely on the arrival of
the inundation, not only would the day have been uncertain,
but the difference of time in the arrival of the flood at various
places along the river would represent a difference in the New
Year's Days of those places, compared to which our modern
differences of local time sink into insignificance, for they only
touch hours of the day.

The great difficulty experienced in understanding the
statements generally made concerning the Nile-vise is due
to the faet that the maximum flood is, as a rule, registered
in Cairo upwards of forty days after the maximum at Aswén.

FFor the following account of how this 1s brought about
I am indebted to the kindness of Colonel Ross, R.E.:—

“ The behaviour of the flood at the Aswian gauge 15 as follows : Between
August 20 and 30 a good average gauge of 16 cubits is often reached,
i

and between August 27 and Hq-lut.riuhi*]' 3 there is often a drop of about
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30 centimetres. The August rise is supposed to be mostly due to the Blue
Nile and Atbara River. DBetween September 1 and 8 the irrigation officers
generally look for a maximum flood-gange of the vear at Aswin.  This is
supposed to be the first flush of the White Nile. In the middle of Sep-
tember there are generally two small Hushes, but the last twenty days of
September are generally distinetly lower than that of the first week. The
final flush of the Nile is seldom later than the 21st to 25th September.

“All this water does not merely go down the Nile; it floods the
different basins. The opening of these basins begins from the south to
the north. This operation is generally performed hetween the 29th September
and the 22nd October. The great Central Egypt basins are not connected
with the Nile for purposes of discharge into the river between Asyit and
near Wasta, or a distance of 395 —90 kilometres = 305 kil.

“The country in the middle or Central Egypt is broad, and thus there
is an enormous quantity of water poured out of these basins into the
lower reaches of the river abount the 20th Oectober, which seriously raises
the Nile at Cairo, and in a good average year will bring the Cairo gauge
(at Rdda) up to the maximum of the year on or about October 22,
and henee it is that the guide-books sav the Nile is at its highest in the
end of October.

“A gauge of lﬁ; cubits at Aswan while the basins are ll{_-ing filled
does not give more than 21 enbits at Rada (Cairo), but, as the basins
with a 16! gange will fill by the 10th September, it follows that a 16}
to 16 cubit gauge at Aswin will not give a constant Cairo gauge, as
the great mass of water passes by the basins and reaches Cairo. Hence
we have frequently the paradox of a steady or falling gange at Aswin
showing a steady rise at Cairo,

“If the gaunge at Aswin keeps above 16 cubits to near the end of
September, the basin-emptying is muoch retarded, as the emptying at each
successive basin fills the Nile above the 16 enbit level © fence the lower
Nl ves r:-;" the basins do not How  off, and thus, when the great Middle
Egypt basins are discharged, they do not rvaise the Nile so much as they
do when the last half of September Nile is below 16 at Aswain.

“In years like 18387 and 1892, which differ from each other only in
date of maximum gange at Aswin, the river, having filled the basins in
fifteen to twenty days instead of in twenty-five to thirty days, comes down
to Cairo in so largely increased a volume that a really dangerous gauge
of 25 cubits at Cairo is maintained for over a fortnight (the averawe
October gange in Cairo is about 23 cubits), and from September 10 to
October 25 the river remains from 24 cubits to 25! cubits, and the Middle
Egypt basins discharge so slowly that the opening day is hardly traceable
on the Cairo gauge.

Q
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“ln the 1878 flood, which was the most disastrous flood possible, the
river rose in  the most abnormal fashion, and on October 3 attained
18 cubits at Aswin. This breached the Delta, and in addition so delayed
the Upper Egypt basins emptying, from the reason before given, that the
wheat was sown too late, and got badly scorched by the hot winds of
March and April.”!

I The modern Egyptians still hold to the old months for irrigation. 7 Taba=January
15, is commoencement of wheat ivvigation : 30 Misea is the last safe date for sowing maize
in the Delta; Ist Tut is the date of regulating the bridges =September 8 in Upper Egypt



CHAPTER XXI1Y.
THE YEARS OF 360 AXND 365 DAYS.

Wherner the Egyptians brought their year with them or
invented it in the Nile valley, there is a belief that it at
first consisted of 360 days only, that 15, 53 days too little.
[t is more likely that they brought the lunar month with them,
taking it roughly as 30 days (30 x 12 = 360), than that they
began with such an erroneous notion of the true length of the
solar vear, seeing that in Egypt, above all countries in the
world, owing to the regularity of the inundation, the true
length could have been so easily determined, so soon as that
regularity was recognised. We must not in these questions
forget to put ourselves in the place of these pioneers of
astronomy and civilisation; if we do this, we shall soon see
how many difficulties were involved in determining the true
length of such a eycle as a year, when not only modern
appliances, but all just ideas too, were of necessity lacking.

Since 360 days do not represent the true length of the year,
it 1s clear that any nation which uses such a year as that will
find the seasons and festivals sweeping through the year.
Further, such a year is absolutely useless for the agriculturist
or the garvdener, because after a time the same month, to
say nothing of the same day of the month, will not mean
reaping-time, will not mean sowing-time, or anvthing else.

Still, it is right that I should state that all authorities are not
agreed as to the use of this year of 360 days; at all events,
during the times within our ken. Maspero ' states:—

i Histoire ancienne des Peuples de 'Orient,” p. 72.

Q 2
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“ Des observations nouvelles, faites sur le cours du =soleil, décidérent les
astronomes & intercaler chaque année, aprés le donzieme mois, et avant le
premier jour de Pannée suivante, cing jours complémentaires, qu'on nomms:
les cing jours en sus de lannde on jours epagoménes (epocts).  Liépogue de
ce changement était si ancienne que nous ne saurions lui assigner aucune date,
et que les Egyptiens eux-mémes Pavaient reportée jusque dans les temps

mythiques antérieurs a Pavénement de Mini”

[deler ' is of the same opinion as Maspero :

“1 do not hesitate. . . . . . to declare that the existence of such a time cycle
—used without reference to the course of the sun or moon .-1-i1|]'!:|1.' for the sake
of simple fignres—is extremely doubtful to me.”

Krall remarks (p. 17):—

“ It is probable that the year of 360 dayvs dates from the time before t-iu-)lk*'
immigration into the Nile valley, when the Egyptians were unguided by the
regular reemrrence of the Nile Hood.  In any ecase, this must =zoon have con-
vinced the priests that the 360-days year did not agree with the facts. But it is
well known to everybody familiar with these things how long a period may be
vequired before such determinations arve practically realised, especially with a

people so conservative of ancient usages as the Egyptians. i

And on this ground, apparently, he joins issue with the
authorities already quoted :—

“The Egyptian monuments have contradicted Ideler in this rvespect. The
trilingual inseription of Tanis testifies expressly that it has only ¢ later become
usual to add the five epagomenes ;° that, therefore, the vear orviginally had 560
days, which were divided into twelve months of thirty days each.”

Krall also argues that the expressions great and little vear
and their hieroglyphies referred to the vears of 565 and 360
days respectively, and adds :—

“If we inquire into the time at which the epagomenes were introduced, we
can only fix approximate dates.  If the calendars of the Mastabas, complete as
they are, do not mention the epagomenes, wheréas inseriptions of the period of
the Amenamhats refer to them, this can only be due to the circumstance that the
epagomenes were only introduced in the meantime, but probably nearer the
upper than the lower limit. . . . For the sake of completeness, we may mention
that, according to Censorinus, the five epagomenes were introduced by the King
Arminon. . .. . Louth conjectures that Avminon is identical with Amenamhat I,

I+ Chronologice,” i., p. T0.
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under whom the epagomenes arve first met with. But since, between Nitokris
and Amenamhit L, there is a period of 500 years void of records, and the name
Arminon has nothing to do with Amenamhit, we can hardly share this view.”

However this knotty point may subsequently be settled by
Egyptologists, from the astronomer’s point of view the words
of Ideler '—* Iad i1gnorance 11.‘.*;:‘1{{[ to the establishment of a
year of 360 days, yet experience would have led to its rejection
i a few years "—will earry convietion with them. Indeed, one
may ask whether it is not possible that the use of the 360-day
year, and the complications which it invelved, may have had
something to do with the foundation of the solar temples,

Let us attempt to put ourselves, in imagination, in the place
of the ancient Egyptians after the use of this 360-day year had
been continued for any length of time. It 1s perfeetly certain
that now in this part of the Nile valley, now in that, everybody,
from Pharaoh to fellah, must have got s calendar into the
most hopeless confusion, compared with which ““the year of
confusion” was mere child’s-play, and that the exact deter-
mination of the times, either of state functions or sowing,
reaping, or the like, by means of such a calendar would
have been next to impossible,

As each year dropped 5§ days, it is evident that in about
seventy vears 1“:'_':'; a eyvele was accomplished, in which New
Year's I.)El}' swept through all the months. The same month
(so far as its name was concerned) was now in the inundation
time, now in the sowing time, and so on.  Of fixed agrieultural
work for such months as these there could be none.

Lt must have been, then, that there were local attempts to
retain the coincidences hetween the true and the calendar year
—intercalation of days or even of months being introduced, now
i one place, now in another; and these attempts, of course,

Ldip. it p. 187.
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would make confusion worse confounded, as the months might
vary with the distriet, and not with the time of year.

That this is what really happened is, no doubt, the origin of
the stringent oath required of the Pharaohs in after times, to
which I shall subsequently refer.

To acknowledge that the calendar year was wrong im-
plied that they knew the length of the true one. How had
they found it out? I think there can be no question that
this knowledge had come to them by observations either of
the solstices or the equinoxes. It is true they had the in-
undation ; but, as we have seen, the rise is not absolutely
regular, and the mundation takes many days to travel from
Philee to Cairo (Memphis). If, then, the inundation had
fixed the beginning of the year, each nome would have its
special New Year's Day, and this would never have been
tolerated by a settled government embracing the whole
Nile valley, especially as each king's reign was supposed to
commence on New Year's Day.

[t seems, then, that the solstitial temples and the pyramids
were, 1f not actually requisite for settling the matter, at all
events all that was necessary, if they existed.

But now comes in a most interesting and important pont.
If observations of the sun at solstice or equinox had been alone
made use of, the true length of the vear would have been
determined in a few years, But the next scene in Egyptian
history shows us that the true length of the year was not
determined, but only an approximation to it.

How was this? The astronomical answer is very simple.

I have already referred to the common practice of all
ancient peoples that we know of to make sacrifices at dawn,
and have shown how, in order to do this, they took their time
from a star rising before the sun.  An observation of the
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so-called ** heliacal rising " of a star—if the star were properly
chosen—would give them the interval necessary for their pre-
parations before the sun itself appeared; and, as the highest
festival of all was that of New Year’s Day, it was especially
important that the work should be well done then.

Now, if the stars had no precessional movement, the sun
and stars, after each interval of a true year, would be in exactly
the same position; but in consequence of the stars having the
precessional movement to which I have before referred, the
star so observed and the sun will x#of be in exactly the same
};‘.If:}.‘;‘.-it..lﬁli.ilftﬂl' the interval of a true year. On this account,
then, the difference of time between the heliacal risings will
not represent the length of a true year. DBut, further, the
heliacal rising of the star will not take place on the same day
for the whole of Egypt, the difference between Thebes and
Memphis, depending upon their latitudes, amounting to about
four days ; and, further still, the almost constant mists in the
mornings in the Nile valley prevent accurate observations of
the moment of rising.

Still, as a matter of fact, the Egyptians defined their new
year by the rising of a star, and the length of it by the interval
separating two heliacal risings. Such a year could not be
accurate ; and again, as a matter of fact, their correction was
not accurate, for the year was defined now as consisting of 365
days. It seems clear from this that the correction was made
before the solar temples were in use.

In any case the year of 360 days had naturally to give
way, and it ultimately did so, in favour of one of 365. The
precise date of the change is, as we have seen, not known.!
The five days were added as epacts or epagomena; the
original months were not altered, but a ** hittle month ™ of five

1 1‘:]':1“, foe. cil., p. M,
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days was interpolated at the end of the year between Mesori of
one year and Thoth of the next, as already stated.

When the year of 365 days was established, it was evidently
inagined that finality had been reached ; and, mindful of the
confusion which, as we have shown, must have resulted from
the attempt to keep up a year of 360 days by intercalations,
cach Egyptian king, on his accession to the throne, bound
himself by oath before the priest of Isis, in the temple of
Ptah at Memphis, not to intercalate either days or months,
but to retain the year of 365 days as established by the
Antiqui.’  The text of the Latin translation preserved by
Nigidius Figulus cannot be accurately restored; only thus
much can be seen with certainty.

To retain this year of 365 days, then, became the first law
for the king, and, indeed, the Pharaohs thenceforth throughout
the whole course of Kgyptian history adhered to it, in spite
of their being subsequently convinced, as we shall see, of 1ts
madequacy. It was a Macedonian king who later made an
attempt to replace it by a better one.

We may reckon upon the conservatism of the priests of the
temples retaining the tradition of the old rejected year in every
case. Thus even at Philie in late times, in the temple of Osiris,
there were 360 bowls for sacrifice, which were filled daily with
milk by a specified rotation of priests. At Acanthus there was

e

#

a perforated cask into which one of the 360 priests poured water

from the Nile daily.

Indeed, these temple ceremonials are an evidence of their
antiquity, and the further we put back the change from the 360
to 365 days, the greater the antiquity we must assign to them,
and therefore to the temples themselves.

I Mommeen, © Chronologic,” p. 258,

?



CHAPTER XXV.
THE VAGUE AXND THE SIRIAN YEARS.

DuriNG three thousand years of Egyptian history the beginning
of the year was marked by the rising of Sirius, which rising
took place nearly coimeidently with the rise of the Nile and the
Summer Solstice.

I have insisted upon the regularity of the rise of the Nile
affording the ancient Egyptians, so soon as this regularity
had been established, a moderately good way of determining
the length of the year, but we have seen they did not so
employ it.

It is also clear that so soon as the greatest northing and
southing of the sun rising or setting at the solstices had been
recognised, and the mtervals between them in days had been
counted, a still more accurate way would be open to them.,
The solstice mus! have occurred with greater regularity than the
rise of the river, so that as accuracy of definition became
more necessary the solstice would be preferred. The solstice
was common to all Egvpt; the commencement of the inunda-
tion was later as the place of observation was nearer the mouth
of the river. This means they also did not employ, at all
events in the first instance.  Of the three coineident, or nearly
coincident, phenomena, the rise of the Nile, the Summer
Solstice, and the rising of Sirius, they at first chose the last.

According to Biot the heliacal rising of Sirius af the solstice
took place on July 20 (Julian), in the year 3285 p.c.; and
according to Oppolzer it took place on July 18 (Julian), in the
year 3000 b.c.
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But this is too general a statement, and it must be modified
here.  There was a difference of seven days in the date of
the hehacal risig, according to the latitude, from southern
Elephantine and Philae, where the heliacal rising at the solstice
was noted first, to northern Bubastis.  There was a difference
of four days between Memphis and Thebes, so that the con-
nection between the heliacal rising and the solstice depended
simply upon the latitude of the place. The further south, the
carlier the coincidence occurred.

Here we have an astronomical reason for the variation in the
date of New Year’s Day:.

There no doubt was a time when the Egyptian astronomer-
priests imagined that, by the mtroduction of the 365-days year,
marking its commencement, as I have said, by the rising of
ome of the host of heaven, they had aclneved finality. But,
alas, the dream must soon have vamshed.

Fven with this period of 365 days, the true length of the
yvear had not been reached ; and soon, whether by observations
of the beginning of the mundation, or by observations of the
solstice in some of the solar temples when these had been
built, it was found that there was a difference of a day every
four years between the beginming of the natural and of the
newly-established year, arising, of course, from the fact that
the true year is 365 days and a quarter of @ day (roughly) in
length.

With perfectly orientated temples they must have soon
found that their festival at the Summer Solstice—which festival
is known all over the world to-day—did not fall precisely on
the day of the New Year, because, if 365 days had exactly
measured the year, that flash of bright sunlight would have
fallen into the sanctuary just as it did 365 days before.
But what they must have found was that, after an interval of
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four years, it did not fall on the first day of the month, but
on the day following it.

The true year and the newly-established year of 365 days,
then, behaved to each other as shown in the following diagram,
when the solstice, representing the beginning of the calendar
vear, occurred on the 1st Thoth of the newly-established
alendar year. We should have, in the subsequent years, the
state of things shown in the diagram. The solstice would vear

Recarreut solstices | | I | | | | ] '

et tstotmon || ||| | | | ||

by year oceur /afer in relation to the Ist of Thoth. The 1st
of Thoth would oceur earlier, in relation to the solstice ; so that

1 relation to the established year the solstice would sweep
f:}t'w wrds among the days: in relation to the true year the Ist
of Thoth would sweep ]hu-i-;n ards.

Liet us call the true natural year a fired year: it 1s obvious
that the months of the 3653-day year would be perpetunally
varying their place in relation to those of the fixed year. Let
us, therefore, call the 36:5- LIH. vear a pague year.

Now if the fixed year were exactly . iui days long, 1t is
quite clear that, still tn consider the Llhm't‘ diagram, the Ist of
Thoth in the vague year would again coineide with the solstice
m 1,460 years, since in four years the solstice would fall on
the :311:[ of Thoth, in eight vears on the 3rd of Thoth, and so
on (365 x 4 = 1460).

But the fixed year is not 365} days long evactly. In the
time of Hipparchus 36525 did not 11-1]]1 represent the true
length of the solar year; instead of 36525 we must write
365:242392—that is to say, the real length of the year is a
little less than 3651 days.
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Now the length of the year being a little /less, of course
we should only get a second coincidence of the 1st of Thoth
vague with the solstice in a longer period than the 1460-years
evele ; and, as a matter of fact, 1306 vears are required to fit
the months into the years with this slightly shortened length
of the vear. In the case of the solstice and the vague year,
then, we have a cyele of 1,506 years.

The variations between the fixed and the vague years were
known perhaps for many centuries to the priests alone. They
would not allow the established yvear of 365 days, since called
the rague yvear, to be altered, and so strongly did they feel on
this point that, as already stated, every king had to swear when
he was crowned that he would not alter the year. We can
surmise why this was. It gave great power to the priests ; they
alone could tell on what particular day of what particular month
the Nile would rise in each vear, because they alone knew in what
part of the eycle they were; and, in order to get that knowledge,
they had simply to continue going every year into their Holy
of Holies one day in the vear, as the priests did afterwards in
Jerusalem, and wateh the little patch of bright sunhght commg
imto the sanctuary. That would tell them exactly the relation
of the true solar solstice to their year; and the exact date of
the mundation of the Nile could be predicted by those who
could determine observationally the solstice, but by no others.

But now suppose that, instead of the solstice, we take the
hehacal rising of Sirius, and compare the successive risings at
the solstice with the 1st of Thoth.

sut why, it will be asked, should there be any difference in
the length of the cyeles depending upon successive coincidences
of the 1st of Thoth with the solstice and the heliacal rising
of Sivius? The reason 1s that stars change their places, and
the star to which they trusted to warn them of the beginning
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of a new yvear was, like all stars, subject to the effects brought
about by the precession of the equinoxes.  Not for long could
it continue to rise heliacally either at a solstice or a Nile
flood.

Among the most important contributors to the astronomical
side of this subject are M. Biot and Professor Oppolzer. It
is of the highest importance to bring together the fundamental
points which have been made out by their caleulations.  We
have determinate references to the heliacal rising of Sirius,
to the Ist of Thoth, to the solstice, and to the rising of the
Nile in connection with the Fgyptian yvear: but, so far as I
have been able to make out, we find nowhere at present any
sharp reference to the importance of their correlation with the
times of the fropical yvear at which these various phenomena
took place. The question has been complicated by the use by
chronologists of the Julian year in such calenlations; so the
Julian vear and the use made of it by chronologists have to
be borne in mind. Unfortunately, many side-issues have in
this way been raised.

The heliacal rising of Sirius, of course—if in those days a
true fropical year was being dealt with—would have given us a
more or less constant variation in the time of the rising over
a long period, on account of ils precessional movement ; and M.
Biot and others before him have pointed out that the variation,
produced by that movement, in the time of the year at which
the heliacal rising took place was almost exactly equal to the
error of the Julivn year as compared with the true tropical or
Gregorian one. The Sirius vear, like the Julian, was about
eleven minutes longer than the true yvear, so that i 3,000 years
1;'.'_1.? ::ihilll]{l lliﬂ't‘- | l’.]iﬂ'{‘l‘l?lll_'l' of about 29 lhl}':-‘. Hini‘ :-'»I'IIJ\.‘I.'(‘I.I 1}_\'
his caleulations, using the solar tables extant before those of
Leverrier, that from 3200 p.c. to 200 p.c. in the Julian vear of
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the chronologists, Sirtus had constantly, in each year, risen
heliacally on July 20 Julian — June 20 Gregorian. Oppolzer,
more vecently, using Leverrier's tables, has made a very slight
correction to this, which, however, 1s practically immaterial for
the purposes of a general statement. IHe shows that in the
latitude of Memphis, in 1600 B.c., the heliacal rising took place
on Jll]}' 186, while in the year 0 it took phu'v on Jul}r 19-7,
both Julian dates.

The variation from the true tropical year brought about by
the precessional movement of Sirius or any other star, however,
can be watched by noting its heliacal rising in relation to any
physical phenomenon which marks the true length of the
tropical year. Such a phenomenon we have in the solstice and

i the rising of the Nile, which, during the whole course of
historical time, has been found to rise and fall _‘Wiﬂ.l". ;;gll:itﬂ,ijt_ty_
in each year, the mitial rise of the waters, some little way
above Memphis, taking place very nearly at the Summer
Solstice.

Again, M. Biot has made a series of caleulations from
which we learn that the hehacal rising of Sirtus AT THE
SOLSTICE occurred on July 20 (Julian) in the year 3285 s.c.,
and that i the year 275 s.c., the solstice occurred on June
27 (Julian), while the heliacal rising of Sirius took place, as
before, on July 20 (Julian), so that in Ptolemaic times, at
Memphis, there was a difference of time of about 24 days
between the heliacal rising of Sirius and the solstice, and
therefore the beginning of the Nile flood in that part of the
river.  This; among other things, 1s shown on the next page.

We learn from the work of Biot and Oppolzer, then, that the
precessional movement of the star caused successive heliacal
risings of Sirius at the solstice to be separated by almost exactly
3655 days—that is, by a greater period than the length of the
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true vear. So that, m relation to this star, two successive
heliacal risings at the 1st of Thoth vague are represented by a
period of (3657 x 4 =) 1461 vears, while in the case of the
solstices we want 15006,

Now in books on Egyptology the period of 1461 years is
termed the Sothic period, and truly so, as it very nearly
correctly measures the period elapsing between two heliaeal
risings at the solstice (or the beginning of the Nile flood) on the
st of Thoth 1 the vague year. .

But it is merely the result of chance that 365} x 4 represents
it. It was not then known that the precessional movement of
Sirtus  almost  exactly made up the difference between the
true length of the year and the assumed length of 3651
days. It has been stated that this period had not any ancient
existence, but was ealeulated back in later times. This seems
to me very improbable. I look upon it rather as a true result
of observation, the more so as the period was shortened in later
fimes, as Oppolzer has shown.

[t will be seen that our investigations land us in several
astronomical questions of the greatest interest, and that the
study 1s one in which modern computations, with the great
accuracy which the work of Leverrier and others gives to them,
can come to the rescue, and eke out the scantiness of the
ancient records.

T'o consider the subject further, we must pass from the mere

question of the year to that of chronology generally.



CHAPTER XXVI.
THE SOTHIC CYCLE AND THE USE MADE OF IT.

ALTHOUGH 1t 1s necessary to enter somewhat into the domain of
chronology to really understand the astronomical observations
on which the Egvptian year depended and the uses made of the
year, I shall it myself to the more purely astronomieal part.
T'o go over the already vast literature 1= far from my intention,
nor 1s it necessary to attempt to settle all the differences of
opimion which exist, and which are so ably referred to by Krall
m his masterly analysis,' to which I own myself deeply in-
debted. The tremendously involved state of the problem may
be gathered from the fact that the authorities are not yet
decided whether many of the dates met with in the inseriptions
really belong to a fixed or a vague year!

Let us, rather, put ourselves in the place of the old
Egyptians, and inquire how, out of the matermals they had
at hand, a calendar could be constructed in the simplest way.

They had the vague year and the Sivius year, so related, as
we have seen, that the successive coincidences of the 1st Thoth
m both years took place after an interval of 1460 yvears. Now,
for calendar purposes, they wanted not only to know the days
of the years, but the years of the eyele. This latter is the only
point we need consider here. How were they to do this? The
easies! way would be to conceive a great year or annus magnus,
consisting of 1460 years, each day of which “—'U{lr]ﬁ“ll‘l‘-I;‘L‘-h'l‘l-it
four years in actual time; and further, to consider everything
that happened, which had to be thus chronicled, to take place

L& Stndien zur Geschichte der Alten Aceyvplten,” 1. Wien, 1881,
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on the Ist of Thoth in each vear. How would this system
work ?  During the first four vears, at the beginning of a
evele, the 1st Thoth vague would happen on the 1st Thoth
of the eyele.  During the next four years the 1st Thoth of
the vague year would fall on the fitth epact, and so on; so,
as the eyele swept onward, each group of four years would be
marked by a date in the eyele, which would allow the place
of the group of years m the cyele to be exactly defined. But
as the cyele swept onward, the date would sweep backward
among the months of the great sacred year until its end.

To make this clear, 1t will be well to construet another
diagram somewhat like the former one.

Let us map out the 1460 vears which elapsed between two
suceessive coineidences between the 1st of Thoth in the vague
vear and the heliacal rising of Sirius at the solstice, so that we
an see at a glance the actunal number of years from any start-
point (= 0) at which the 1st of Thoth i the vague year
occurred  successively further and further from the heliacal
rising, until at length, after a period of 1460 vears, it coineided
again,  As the Sirius-year is longer than the vague one, the
first vague year will be completed before the first Sirius-year,

hence the second vague yvear will commence just before the

THE DISTRIBUTION OF THE IST OF THOTH (REPRESENTIXG THE RISE OF BSIRIUS)
AMONG THE EGYPTIAN MONTHS IN THE M60-YEAR S0THIC CYCLE.
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end of the fixed year, and that is the reason I have reversed
the order of months in the diagram.

Now it is clear that, if the Egyptians really worked in this
fashion, the date of the hehacal rising of Sirius, given m this
way, would erable us to determine the number of years which
had elapsed from the begimmning of the evele.

This calendar system, 1t will be seen, 15 good only for
aroups of four years. Now, a system which went no further
than this would be a Very coarse one. We find, however, that
special precautions were taken to define whieh year of the four
was in question, and the faet that this was done goes some
way to support the suggestion I have made. DBrugsch,' indeed,
shows that a special sign was employed to mark the first year
of each series of four.

Next, as a matter of fact 1t 15 known (I have the high
authority of Dr. Krall for the statement) that each king was

supposed to begin his reign on the 1st Thoth (or Ist Pachons). x

of the purticulalr year in which that event took place, and the
tact that this was so further supports the suggestion we are
considering. During the reign its length and the smaller events
might be recorded in vague vears and days so long as the date
of its commencement had been referred to a eyele.

The diagram will show how readily the eyele year can be
determined for any vague year. 1f, for mmstance, the 1st Thoth
in the vague year falls on 1 Tyhi of the evele, we see that 980
years must have elapsed sinee the beginning of the cyvele, and
50 O11.

Here, then, we have a true calendar system. If the
Egyptians had not this, what had they ?

Dealing, then, with the matter so far as we have gone,
we find that the system suggested enabled the place of the

I % Matériaux pour servir i la Reconstruction du Calendrier,’ p. 29,

R 2
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beginning of each vague vear and of each king's reign to be
dated m terms of the evele of 1460 years: and further that,
if they had not such a system as this, they had no means of
recording any lapse of time which exceeded a year. It 1s not
likely that any nation would put itself in such a position, least
of all the ancient Egyptians.

The existence of periods of 365 vears and of 120 vears
among the Egyptians is easily explained when the existence of
this great vear is recognised ; the 365 vears’ period, mark-
ing approximately the intervals from solstice to equinox and
equinox to solstice, in the natural year.

Let us next try to get a little further by assuming the
supposed method of dating to have been actually emploved,
and finding the year of the beginning of one or more of these
cyeles thus obtained.  This should eventually help us to deter-
mine whether or not the Egyptians acted on this prineiple, or
used one widely different.  In such an mvestigation as this,
however, we are terribly hampered by the uncertainty of
Egvptian dates; while, as 1 have said before, there is great
divergence of opinion among LEgyptologists as to whether,
from very carly times, there was not a true fixed year.

But let wus suppose that the vague year was in common
use as a ciwvil year, and that the rising of Sirius started the
vear; then, if we can get anyv accepted date to work with, and
use the diagram to see how many vears had elapsed between
that date and the start-point of the evele, we shall see 1if there
be any eyelical relation ; and if we find 1t, it will be evidence,
so far as 1t goes, of the existence not only of a vague year, but
of the mode of reckoning we are discussing.

Now it so happens that there are three references, with
dates given, to the rising of Sirius in widely different times;

and, curtously enough, the month references are nearly the
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same. [ beomn with the most recent, as in this case the date
can be fixed with the greater certainty. It is an inseription
at Phile, described by Brugsch (p. 87), who states that, when
it was written, the Ist of Thoth — 28th of Epiphi. That is,
according to the view we are considering, the heliacal rising of
Sirius —that is, the 1st Thoth of the vague year fell on the
28th Lpiphi of our eycle.  He fixes the date of the inseription
between 127 and 117 B.c. Let us take it as 122. Next, re-
ferring to our diagram to find how many years had elapsed
since the Iw;rinnin;;: of the {'}'f.:ll". we have—

Days.

5 Epacts.
30 Mesori,

2 Epiphi.
37 x. 4 = 148 years 1-1;11»‘:1-1[.

The eyele, then, began in (148 + 122 =) 270 g.c.

We next find a much more ancient inseription recording the
rising of Sirius on the 28th of Epiphi. Obviously, if the Sothic
cyele had anything to do with the matter, this must have
happened 1458 years earlier, i.e., about (1458 + 122 =) 1580
B.c. Under which king? Thothmes I11., who reigned, accord-
ing to Lepsius, 1603-1565 p.c.; according to Brugsch, 1625-
1577. Now, the inseription in question is stated to have been
mscribed by Thothmes 11, and, it may be added, on the temple
(now destroyed) at Elephantine.

There is yet another inseription, also known to be of a still
sarlier period, referring to the rising of Sirius on the 27th of
Epiphi. We may neglect the difference of one day in the cycle
(representing four vears); and again, if the use of the Sothic
cycle were the origin of the identity of dates, we have this
time, according to Oppolzer, a period of 1460 years to add:
this gives us (1580 + 1460 —) 3040 p.c. Again under which
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king? Here we are face to face with one of the difficulties of
these imquiries, to which reference has already been made. It
may be stated, however, that the inseription 1s aseribed to Pepa,
and that, according to various authorities, that king reigned
some time between 3000 and 3700 s.c.

We come, then, to this: that one of the oldest dated in-
scriptions known seems to belong to a system which continued
in use at Phile up to about 100 n.c., and it was essentially a
system of a vague year, the 1st Thoths of which were repre-
sented as dayvs on a 1460-years’ evele.

Now, assuming that the approximate date of the earliest
mseription 1s 3044 .., and that it represented the heliacal
rising of Sirius on the 27th of Epiphi, the vear 3044 must have
heen the J:[-'} 1+ 30 4 3) x4 _-=_J 152nd after the beginning of the
evele.  The cyele, then, must have commenced (3044 + 152 —)
3196 B.c

If we assume that the real date of Pepi, who, it is stated,
reigned 100 years, included the year 3044 b.c., it may be, t]]f_‘ll.‘,
that the inseriptions to which I have directed attention give us
three Sothie eycles beginning—

122 | 148 = 270 B.c.

1580 4+ 148 = 1728 B.C.

Jihd 4+ 148 = 43192 B.C

According to Biot’s calenlation, the first hehacal rising
of Sirius at the solstice took place 1 the vear 3285 n.c.;
it is possible, then, that the Egyptians utilised this heliacal
rising within a hundred years of the date on which 1t would
have been first possible for them to do so. This shows how
keenly alive they were in these matters, and also, I think,
that they had been trained by watching some other star
previously.

[t would also follow that the vague vear was in common
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use. There 1s ample evidence to show, however, that by
this time the priests were fully acquainted with the true
year, which was called the sacred year, and that every four
years an additional epact was interpolated.  Their solar temples,
then, at last had been utilised.

One argument which has been used to show that a vague
year was not in use during the time of the Ramessids has
been derived from some mseriptions at Silsilis which refer
to the dates on which sacred offerings were presented there
to the Nile-god. As the dates 15th of Thoth and 15th of
Epiphi are the same in all three inseriptions, although they
cover the period from Rameses II. to Rameses 111.—120 years
—it has been argued by Brugsch that a fixed yvear is in
question.

Brugsch points out that the two dates are separated by 65 <
days; that this 1s the exact interval between the Coptie
festivals of the commencement of the flow and the marriage
of the Nile—the time of highest water; and that, therefore,
i all probability these are the two natural phenomena to
commemorate which the offerings on the dates in question
were made.

But Brugsch does not give the whole of the inseription.
A part of it, translated by De Rougé,! runs thus :—

“I (the king) know what is said in the depit of the writings which
are in the House of the Books. Tlu' Nile emerges from its fountains to
aive the fulness of life-necessaries to the cods,™ ete.

De Rongé justly remarks:

“Le langage singulier que tient le Pharaon dédicateur pourrait méme
faire soupconner gqu'il ne sagit pas de la venne effective de Ueaw sainte du
Nil @ Uwne des deww dates préeities.”

Krall (loc. eit., p. 51) adds the following interesting

remarks :—
1 & Nper, Fpit ' 18806, 1 0 1Llllr[1_'t|. ll:'.' Ixrall.
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“Consider, now, what these ‘Secriptures of the House of Life’ were
like. In a catalogue of books from the temple of Edfi we find, besides
a series of purely religious writings, * The knowledge of the periodical re-
currence of the double stars (sum and moon),’” and the ¢ Law of the periodical
recurrence of the stars.”

The knowledge embodied in these writings dated from the
oldest times of the Egyptian empire, in which the priests placed, rightly
or wrongly, the origin of all their sacred rolls” {¢f. Manetho's * History,”
p. 130).

Now, to investigate this question we have to approach
some considerations which at first sight may seem to be
foreign to our subject. 1 shall be able to show, however,
that this 1s not so.

Dmprimis we must remember that it 1s a question of
Silsilis, where we know, both from tradition and geological
evidence, in ancient times the first cataract was encountered.
The phrase “the Nile emerges from its fountains” would
be much more applicable to Silsilis, the seat of a cataract,
than as it is at present.  We do not know when the river made
its way through this impediment, but we do know that after
it took place and the Nile stream was cleared as far as the
cataract that still remains at Elephantine, a mlometer was
erected there, and that during the whole of later Egyptian
history, at all events, the time of the rise of the river has
been carefully recorded both there and at Roda.

From this it is fair to infer that in those more ancient
times the same thing took place at Silsilis; if this were so, the
reason of the record of the coming of the inundation at Silsilis
1s not far to seek, and hence the suggestion lies on the surface
that the records in question may state the date of the arrival
in relation to Memplis time.

It has been rendered, I hope, quite clear in Chapter XXIII.
that there is a difference of fifteen or sixteen days between
the arrival of the inundation at Elephantine and at Memphis.
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Hence, if in Pepi’s time a Nile rise were observed at Silsilis,
there might easily be a difference of fifteen days between the
rise of the Nile at Silsilis and the Memphic Ist of Thoth. If
both at Silsilis and Memphis the Nile rise marked 1st Thoth,
the day of the rise at Memphis would correspond to 15th Thoth
at Silsilis, so that a king reaching Silsilis with Memphis local
time would be struck with this difference, and anxious to record
it. May not this, then, have been the important datum re-
corded in the sacred books? If so, it would not touch the
question of the fixed or vague year at all.

Let 1t, then, be for the present conceded that there was a
vague year, and that at least some of the inseriptions which
suggest the use of only a fixed year in these early times may

be explained in another way.



CHAPTER XXVII. :
THE CALENDAR AND ITS REVISION.

Ix the last chapter the so-called Sothic eyele was discussed, and
dates of the commencement of the successive cycles were
sugoested.,

These dates were arrived at by taking the very simplest
way of writing a calendar in pre-temple times, and using the
salendar inseriptions in the most natural way.

The dates for the coincidence of the heliacal rising of
Sirtus and the 1st Thoth of the vague vear at, or near, the
solstice, were—

270 B.C.
1728 B.C.
3192 sB.c.

Here, in limine, we meet with a difficulty which, if it can-
not be explained, evidently proves that the Egyptians did
not construct and use their calendar in the way we have
supposed.

We have it on the authority of Censorinus that a Sothic
period was completed in 139 a.p., and that there was then a
vague vear in partial use. It is here that the work of Oppolzer
is of such high value to us; he discussed all the statements
made by Censorinus, and comes to the conclusion that his
account 1s to be depended upon. It has followed from the
inquiries of chronologists that in this year the 1st of Thoth
took place on July 20 (Julian), the date originally of the
heliacal rising of Sivius, the beginning of the vear.

This being so, then, in the year 23 a.n.—in which the
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Alexandrine reform of the calendar, of which more }Jl'[‘:ﬂ*]l!lL
was introduced—the 1st of Thoth wounld take place on August
29, a very important date. Censorinus also said that in s

own time (A.D. 238) the 1st of Thoth of the vague year fell on

JULY 5

1]

JULIAY DATES OF THE 18T OF THOTH (VAGUE) FROM 25 A.D. AXND 240 A D,

June 25. The diagram will show the connection of these
three dates in reference to the vague yvear. The relations of
the statements made as to the years 139 and 238 are very
clearly discussed by Prot. Oppolzer.

Oppolzer, then, being satistied as to the j'll.-ctirt* of taking
the year 139 aA.p. as a time of commeidence of the fixed and
vague }'l*au‘r-'—tln' latter 111'5“;' determined alone lh}' the heliacal
risine of Sirius, and, be it remembered, not by the solstices—

calculated with great fulness, using Leverrier's modern values,
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the years in which, in the various Egyptian latitudes, chiefly
taking Memphis (lat. 50°) and Thebes (lat. 25°), the coincidence
between the two Thoths oceurred in the previous periods

of Egyptian history.

as follow :—

Julian yvear.

He finds these dates for latitude 30°

Historieal year.!

(i - 4235 - 4236
1 - 2774 - 277D
) - 1316 - 1317
3 + 139 30
i L 1591 + 1591
D + 3039 + 3039

Now, the date which Oppolzer gives for the coineidence
which is nearest the date we had previously determined at
270 B.c. 15 139 A.p.  There 1s a difference of 409 years.

The question is, Can this fundamental difference be ex-

plained ¥ I think it can.

P It should be obzerved that a distinction i3 made between the Julian and the historieal
vear. This comes from the fact that when astronomical phenomena arve caleunlated for dates
.o, it must be remembered that chronologists are in the habit of designating by 1, or rather
by —1, the first year which precedes the instant of time at which the chronological year
commeneed, while astronomers mak this vear in their tables by 0. It follows, therefore,
that the rank of any year m.c. is always marked by an additional unit in the chronological
dates. 1or the Christian cra, of course, chronologistz and astronomers work in the same way.
The following table, given by Biot, exhibits the connection between these two methods. In
the latter Biot shows the leap-vears marked B, and the corvesponding vears in the Sealigerian
chronological period are also given,

Dates oF Jrriaxy Yeans coMMESCING ox Jaxvary 1.

According to According to Correspounding

Chronologists, ASTroTHers., years of the period
of Scaliger.
—A 5 4705
—alk e kI . 470
— I 5 v LU
— — 4711
—2 —1 4712
—I1EB —{IB . 47 L1

I'hysical instant when the era eommenced.

1 +1 4714

+2 = T - rfe 4715
3 +3 4716
LI + 413 e & i £

= -
P =

L 4718

+ |
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In the first place, it is beyond doubt that, in the interval
between the Ramessids and the Ptolemies, the calendar, even
supposing the vague year to have been used and to have been
retained, had been fundamentally altered, and the meanings
of the hieroglyphics of the tetramenes had been changed—in
other words, the designations of the three seasons had been
changed.

On this pont I quote Krall :—

“It is well known that the interpretation of the seasons and the months
given by Champollion was opposed by Brogsch, who propounded another,
which is now universally adoptéd by experts. Something has happened here
which is often repeated in the course of Egyptian history—the signs have
changed their meaning. Under the cireumstance that the vague vear during

1461 years wanders through the seasons in a great eyele, it is natural that

the signs for the tetramenes should have changed their significations in the °

course of millenniums,

“ While Thoth was the first month of the inundation in the documents of
the Thutmosids and Ramessids, we have in the time of the Ptolemies the
!_ij-ﬁlﬂl Pachons as the first month of the flood season. Whilst Brugsch's
explanation is valid for the time of the hamessids, 1t 1s not so for that of
the Ptolemies, to which Champollion’s view is applicable.”

The s1ioens used for the tetramenes are supposed to represent
= |

water, a field with CrOWINg ]:Imnfq aud bill‘ll‘ the natural

LS

order would be that the first should 101}1‘&«{:]11‘, tllL mundation,
the second the sowing which succeeds it, and the last
harvest-time. If this be conceded, the imtial system would
have had the month Thoth connected with the water sign, as
Thoth in early Egyptian times was the first inundation month.
But in the times of the Ramessids even this is mnot so.
Thoth has the sowing sign assigned to it. In the time of the

Ptolemies the flood is no lﬂll{"l'l n l]l‘.'}ﬂl but in Pachons,

.J Ll
_7(/1’1?1(1 Pachons has the barn sign .1ttm-he:1 to 1t, while the montl_

1 Foc. 4'|:I', I 20

w,
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Thoth is marked by the water sign, thereby bringing back the
hypothetical relation befween the wame of the month and the sign,
although, as we have seen, Thoth is no longer the ood month.

Egyptologists declare that all, or at least part, of this change
took place between the periods named ; t]u‘- are undoubtedly
justified as regards a part.

At one point in this interval we are fortunately supplied
with some precise information. In the year 238 p.c. a flmnm
decree was published, variously called ﬂw decree o unn] us
.;111(1 the deeree of Tanis, sinee it was inseribed on a stone
fuuml there. It is per if:Ltl\' clear that one of the functions
of this decree was to change, or to approve an alre: 1{1:, made
change in, the designation of the season or tetramene in which
the imundation commenced, from Thoth to Pachons.

Another function was to establish a fixed year, as we shall
see presently. We must assume, then, that a vague year was in
vogue prior to the decree.  Now the decree tells us that at its
date the hehacal risiig of Sirius took place on 1 Payni. Assum-
g that this date had any relation to the system we have been
considering, the evele to which it belonged must have begun

Drays,

D I':|l:1.:'l.-
SU Mesori
30 Epiphi
30 Payni

95 x 4 480 vears previously—that is, in the vear 618 B.c.
Here at first sight it would seem that the Sothie cyeles
we have been considering have no relation to the one now in
question ; for, according to my view, the last Sothie t:}‘f:le
began in 1728 .. A little consideration, however, will lead
to the contrary view, and show that the time about 600 B.c.
was very convenient for a revision of the calendar.
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In the first place, nearly a month now elapsed between the

coming of the flood and the heliacal rising ; and in the second,

by making the year for the future fo begin with the flood, a change
might be made involving tetramenes only.

Thus, commencement of cycle ... 1728 p.c.

Epacts : ]

Two tetramenes 240

Month between flood and
rising of Sivius ... 301

2o x 4= 1100

628 B.C.

Nor is this all. A very :iimp]u lﬁﬂgl'ﬂmmmi{' statement will

g |
W -
e e
1YLy = Al
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T - i, —— -
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1728 s = 5~ A
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show what might also have happened about 618 n.c. if a
reformer of the calendar (and one especially of conservative
tendencies) appeared upon the scene, who believed that the
ancient sign for the inundation-tetramene was the water sign,
and that the ancient name was Thoth. Finding the cvele
beginning m 1728 p.c. with the signs as shown above
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! Probably too great a value by two or three days.
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when starting fresh, he would seize the opportunity of effecting
a change, not only by dealing with a tetramene, but he would
change the names of the tetramenes allocated to the signs; as
Krall remarks, it was almost merely a question of a change
of the sign! It really was more, hecause the new tetramene
began with the flood,

Assuming this, we can see exactly what was done in 238
B.C., e, about 380 wyears later. We have seen that the
380 years is made up of

3 Epacts
30 Mesori
S0 Epiphi
S0 Payni
‘H L 350
the heliacal rising of Sirius occurring on 1 Payni, having
swept backwards along the months in the manner already ex-

plained.  We had, to continue the diagrammatic treatment—

I
T AN
MAAAAA
FATLTRTAVLT 4R
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i === 5 E‘:.::-ghc”
o Ly [ = W
= ]
SR o g
) e e T = e __._n"':."

To sum up, so far as we have gone, we have the three in-
seriptions at Philae, Elephantine and the still more ancient one
of Pepi (¥), mdicating on the simple system we have sugeested
beginnings of Sothie eveles on the 1st Thoth about the years

1728 > B.c.

3192

On the other hand, we have the decree of Canopus, giving
us by exactly the same system a local revision of the calendar
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about 600 p.c. I say aboul 600 p.c. because it must be remem-
bered that a difference of 2! days in the phenomena observed
will make a difference of 10 years in the date, and we do not
know in what part of the valley the revision took place, and
therefore at what precise time in relation to the heliacal rising
the Nile-rise was observed.

Whenever presumably it took place, New Year's Day was
reckoned by the IFlood, and the rising of Sirtus followed nearly,
if not quite, a month afterwards. The equivalent of the old
Ist Thoth was therefore 1 Payni. In months, then, the old 1st
Thoth was separated from the new one (— 1 Payvni) by three
months (Payni, Mesori, Epiphi) and the Epacts. \

In this way, we can exactly account for the difference of
409 vears referred to above as the dates assigned by Censor-
imus and myself for the beginning of the Sirius cyele,

Difference between 270 and 239 = 31 years.

3 months = 90 days x 4 — 360 .,

2 epacts x4 - 20
411

The difference of two years 1s equal only to half a day !

It seems, then, pretty clear from this that the suggestion I
have ventured to make on astronomical grounds may be worth
consideration on the part of Egyptologists. If our inquiries
have really led us to the true beginnings of the Sothie periods,
it 1s obvious that those who informed Censorinus that the year
139 A.p. was the end of a evele omitted to tell him what we now

can learn from the deeree of Tanis,



CHAPTER XXVIII,
THE FIXED YEAR AND FESTIVAL CALENDARS.

Tue reformation of the Egyptian calendar, to be gathered, as 1
suggested in the last chapter, from the decree of Tanis, is not,
however, the point to which reference is generally made in con-
nection with the decree. The attempt recorded by it to get rid
of the vague year is generally dwelt on. :

Although the system of reckoning which was based on
the vague year had advantages with which it has not been
sufficiently credited, undoubtedly it had its drawbacks.

The tetramenes, with their special symbolism of flood-, seed.-,

g

and harvest-time, had apparently all meant each in turn; how-
ever the meanings of the signs were changed, the “ winter
season ’ occurred in this way in the height of summer, the
was no land to plant, and so on. Iach festival, too, swept
through the year. Still, it is quite certain that information was
cgiven by the priests each vear in advance, so that agriculture
did not suffer; for if this had not been domne, the system,
instead of dying hard, as it did, would have been abolished

“ sowing-time 7 when the whole land was inundated and there

thousands of years before.

Before I proceed to state shortly what happened with regard
to the fixing of the year, it will be convenient here to state a
suggestion that has oceurred to me, on astronomical grounds,

-
=

with regard to the mitial change of sign.
[t 1s to be noted that in the old tables of the months, instead

of Sirius leading the year, we have Teyi with the two feathers.

of Amen. In later times this 1s changed to Sirius. >

¥
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I believe it is generally acknowledged that the month-table
at the Ramesseum 1s the oldest one we have; there 15 a variant
at Edfi. They both run as follows, and no doubt they had
their origin when a 1st Thoth comneided with an heliacal rising

and Nile flood.

Egryptian month. Tropical month. Ramessenm. Edfi
/ L. Thoth June —July  Texi w Tex
g 2. Phaophi July-—Aug.  Ptah (Ptah-re H-.mf_-} f) | Ptah Meny
i of 3 ! . ’ .
3 Y5, 9. Athyr Aung.—8ep. Hathor — ?
f“i t. Choiach Sep.— Oct. P axt — Iehek
3. Tyhi Oct.—Nov. | Min Set-bat «7F
'é W . 'L Menchir Nov..—Dee.  Jackal (vekh-ur) ¥ Hippopotamus(rekh- ulj -+
J ¥ 7. Phamenoth Dec.—Jan. . (rekh-netches) Hippopotamus  (rekh-
- r’«"_' = ';{:":-f"ai'u 5 3 ]lL:IL'!It'r-L_}
& & Pharmuthi Jan.-—Feb. Rennuti 2 75 Renen b= g
). Pachons Feb, —Mar. xensu yensi
10, Payni Mar.—Ap. Horus (yonti) - Horus ( Hnr yent-yati)
7 i ]J:-I:Hl]h' Ap.—May ".|Jl1 s ,"'r : Apet __:q-\
i 12, Mesonr May—June | Horus (Hor m-yut) Horus‘{ Hor-ra-m-yut) 4

I am informed that Texi, in the above month-list, has some 2
relation to Thoth. In the early month-hst the goddess 1s repre-
sented with the two feathers of Amen, and in this early stage 1
fancy we can recognise her as Amen-t; but in later copies of
the table the symbol is changed to t]mt of Sirius. This, then,
looks like a tlmlu-'v of cult depending upon the introduction of
a new star—that is, a star mdicating by its heliacal rising the
Nile-rise after the one first used had become useless for such a -
purpose. :

I have said that the Ramesseum month-list 1s probably the
oldest one we have. It 1s considered by some to date only from
RRameses 1., and to indicate a fixed vear; such, however, 1s not
Krall's opinion.!  He writes :— -

1 ”."" r'-"., p- 48,
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“The latest investigations of Dimichen show
that the calendar of Medinet-Habi is only a copy of
the original composed under Ramses I1. about 120
vears before,

** But the true original of the calendar of Medinet-
Habii does not even date from the time of Ramses I1.
It is known io every Egyptologist how little the
time of the Ramessids produced what was truly
original, how much just this time restricted itself to
a reproduction of the traditions of previous genera-
tions, In th& calendar of Medinet-Habii we have
(p. $8) not a fixed year instituted under Ramses 11,
but the normal year of the old time, the vague year,
as it was, to use Dschewhari's words quoted above
(p. 852) in the first year of its institution, the year
as it was before the Egyptians had made two un-
welcome observations : First, that the year of 365
days did not ecorrespond to the reality, but shifted by
one day in four yvears with vegard to the seasons ;

AT THE RAMESSETIA,

secondly —which, of course, took a much longer time
that the rising of Sirius ceased to coincide Wilsh)_{,-
o the beginning of the Nile flood. 7
-t == {;E:;h = “We are led to the same conclusion by a con-
LR 3 = = s - gl . i . ¥ f f
ez, | T sideration of the festivals given in the calendar of
R — : = Medinet-Habii. They are almost without exception
aj o i S the festivals which we have found in our previous
@ = . . . - -
!” tm—————— | = investigation of the calendars of Esne and Edfu
(=1 | {_‘-—-::—h. | = to be attached to the same days. We know
I E | already the Uaya festival of the 17Tth and 18th
la——| | Thoth, t.hr-‘ f.,-qtix-.-‘ﬂ of Hernms.. nf: the 19th Thoth,
ehe | DG /| the great feast of Amen beginning on the 19th
=L —_—— e P i ]
! Paophi, the Osiris festivals of the last decade of
e =i :jg Choiak, and that of the coronation of Horuz on the
Sy Ist Tybi. s
b b ey ea— el i .
Coe |t —— | “ Festivals somehow differing from the ancient
ol [ | traditions and general usage ave unknown in the
R R " | calendar of Medinet-Habi, and it is just such festivals
T e | | - L "
= = ol | | which have enabled us to trace fixed years in the
: = ‘ hich 1 bled us to t fixed years in the
ohl B | IS i calendars of Edfi and Esne.
™ = . e o a . .
j J || “We are as little justified in considering the
\ 1 | mythologico.astronomical representations and inserip-

tions on the graves of the time of the Ramessids as
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founded on a fixed year, as we can do this in the case of the Medinet-Habi
calendar. In this the astronomical element of the calendar is quite overarown
by the mythological. Not only was the daily and yearly course of the sun a most
important event for the Egyptian astronomer, but the priest also had in his
sacreld books many mythologieal records concerning the god Ra, which had to he
taken into account in these representations. The mythological ideas dated from
the oldest periods of Egyptian history ; we shall therefore be obliged, for their
explanation, not to remain in the thivteenth or fourteenth century before Christ,
but to ascend into previous centuries. [ should think about the wiiddle of the
Sourth millenniuwm before Clrist, that is the time at which the true oviginal of the
Medinet-Iabi calendar was framed. Further, we must in these mythological and
astronomical representations not overlook the fact that we cannot expect them
to show mathematical acenracy—that, on the contrary, if that is a consideration,
we must proceed with the greatest caution. We know now how inexact were the
representations and texts of tombs, especially where the Egyptian artist could
suppose that no human eye would inspect his work ; we also know how often
representations stop short for want of room, and how much the contents were
mutilated for the sake of symmetry.”

There is also, as I have indicated, temple evidence that
Sirius was not the first star utilised as a herald of sunrise.  We

o mm———

have, then, this possibihty to explain the variation from the
L

M 1 =

L;.

o
— 1
i
=
=
Pnur'.' = et =
I2-3101a0n = e e i = e
T R PR Y oy B e = 2
dI\ = e s E D s ==
3 a - =1 — -
exl S &2 888 kg
S P = =R
[ i e A e
- FEL ] i et Py
— g, LA
==
=
i
—_— o R R
T e
- - = - = o &
1171 SN Eg mEES=Sod
slrian, = S S BRI SRR
2199 SESEEEESSREE
g =
3192 8.0, ,-—-;'—:r,'—,-aa._..—,,—; e
B Ty ! P S ) e

SYRIAN AXD PRE-SYRIAN TETRAMENE-SIGXE.

true meaning of the signs in Ramessid times. And it may be
gathered from this that the calendar was reorganised' when
I Goodwin has already asked, * Does the Smith Papyrus refer to some rectification

of the calendar made in the fourth dynasty, similar to that made in Europe from the old
to the new ﬁi:l."[u ' Quoted by Riel, ¢ Sonnen. nnd Sirvius-Jahe,™ p- 861,
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the Sirius worship eame in, and that the change effected in
619 p.c. brought the hieroglyphic signs back to their natural
meaning and first use.
The whole story of calendar revision may, therefore, possibly
have been as follows
]
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The revision of 618 B.c. was not universally accepted, so
from that time onward there was an old and a new style in
force.

Before I pass on, it may be convenient, m connection
with the above month-tables, to refer in the briefest wav to
the mythology relating to the yearly movement of the sun,
i order to show that when this question 1s considered at
all, if 1t helps us with regard to the mythology connected
with the rising and setting of stars, it will as assurvedly help
us with regard to the mythology of the varions changes
which oecur throughout the year.

We have, as we have seen, in the KEgyptian year really
the prototype of our own. The Egyptians, thousands of
years ago, had an almost perfect year containing twelve
months ; but, instead of four seasons, they had three—the
time of the sowing, the time of the harvest, and the time of
the inundation. Unfortunately, at various times in Egyptian
history, the symbels for the tetramenes seem to have got
changed. ~ /]~ :

The :ﬂn;ﬁ'c-g};h'i:li inscriptions show that they had a dis-
tinct symbolism for each of the months. Gods or goddesses
are given for ten months out of the twelve, and where we
have not these we have the hippopotamus (or the pig) and
the jackal, two eircumpolar constellations. I think there is
no question that we are dealing here with these constellations,
though the figures have been supposed to represent something
quite different.

There are also myths and symbols of the twelve changes
during the twelve hours of the day; the sun being ficured as
a child at rising, as an old man when setting in the evening.
These ideas were also transferred to the anmual motion of the
sun. In Maecrobius, as quoted by Krall, we find the statement
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that the Egyptians compared the yearly course of the sun
also with the ]J]mrw.-«; of human life.

Little child = Winter Solstice.
Spring Equinox.

Il

Young man
Bearded man
(el man = Autumnal I‘:ql'finm:.

=Snmmer =Solstice,

|

With the day of the Summer Solstice the sun reaches
the greatest northern rising amplitude, and at the Winter
Solstice its greatest southern amplitnde. By the solstices the
vear is divided into two approximately equal parts; during
the other

-

one the poimnts of rising move southwards, during

]

]

northwards,

This phenomenon, it is stated, was symbolised by the two
eves of Ra, the so-called Utchats, which look in different”
directions.  They appear as representing the sun in the two
halves of the year.

We have next to discuss the fixed year, to which the
Egyptian chronologists were finally driven in later Egyptian
times. The deeree of Tanis was the true precursor of the Julian
correction of the calendar. In consequence of this correction
we now add a day every four years to the end of February.
The deeree regulated the addition, by the Egyptians, of a day
every four yvears by adding a day to the epacts, which were

thus six every four years instead of being always five, as they
had been before.

In fact, it replaced the vague year by the sacred year long
known to the priests.

But if everything had gone on then as the priests of Tanis
imagined, the Egyptian New Year’s Day, i/ determined by the
heliacal rising of Sirius, would not always atterwards have been
the 1st of Payni, although the solstice and Nile flood would
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have been due at Memphis about the 1st of Pachons; and this
1s, perhaps, one among the reasons why the decree was to a
large extent ignored. :

Hence, for some vears after the date of the decree of Tanis,
there were at least three years in force—the new fixed year,
the new vague year, reckoning from Pachons, and the old
vague year, reckoning from Thoth. |

But after some vyears another attempt was made to get rid
of all this confusion. The time was 23 p.c., 216 years after
the deeree of Tanis, and the place was Alexandria. Hence
the new fixed vear introduced is termed the Alexandrine
year.

This new attempt obviously implied that the first one had
failed ; and the fact that the vague year was continued in
the interval is sufficiently demonstrated by the fact that the
new vear was *;° = 54 days en refard, In the year of Tanis it
1s stated that the 1st Pachons, the new New Year's Day, the
real beginning of the Hlood, fell on the 19th of June (Gregorian),
the Summer Solstice, and hence the 1st of Thoth fell on the
22nd of Oectober (Gregorian). In the Alexandrine year the
22nd of October is represented by the 29th of August, and the
19th of June by the 20th of April.

It is noteworthy that in the Alexandrine year the heliacal
rising of Sirius on the 23rd of July (Julian) falls on the 29th
of Epiphi, nearly the same date as that to which I first drew’
attention 1 the inseriptions of the date of Thothmes and Pepi.
This, however, it is now clearly seen, is a pure accident, due
to the break of continuity before the Tanis year, and the sip
between that and the Alexandrine ome. It is important to
mention this, because it has been thought that somehow the
‘“ Alexandrine year” was in use in Pepi’s time.
It would seem that the Alexandrine revision was final,
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and that the year was truly fixed, and from that time to
this it has remained so, and must in the future for ever
remain so. It must never be forgotten that we owe this per-
fection to the Lgyptian Festival Calendars.

One of the chief uses of the Egyptian calendar that has
come down to us was the arrangement and dating of the
chief feasts throughout the year in the different temples.

The fact that the two great complete feast-calendars of
Edfii and Esne refer to the only fixed years evidenced by
records—those of Tanis and Alexandria—one of which was
established over 200 years after the other, is of inestimable
value for the investigation of the calendar and chronology of
ancient Fegypt.

In an excellent work of Brugsch, “ Three Festival Calendars
from the Temple of Apollinopolis Magna (Edfi) in Upper
Egvpt,” we have two calendars which we can refer to fixed
years, and can date with the greatest accuracy. In the case
of one of these, that of Fsne, this is universally recognised ;
as to the other, that of Apollinopolis Magna, we are indebted
to the researches of Krall, who points out, however, that ‘it
is only when the province of Egyptian mythology has been
dealt with i all directions that we ean undertake a successful
explanation of the festival catalogues. Even externally they
show the greatest eccentricities, which are not dimimshed,
but increased, on a closer investigation.”

About some points, however, there is no question. The
Summer Solstice is attached in the Edfii calendar to the Gth
PPachons, according to Krall, while the beginning of the flood
is noted on the 1st of that month. In the Esne calendar the
26th Payni is New Year's Day. We read :—* 26th Payni, }‘:DW)/
Year's Day, Feast of the Revelation of Kahi in the Temple. '

e — e ; —
To dress the erocodiles, as 1 the month of Menchir, day 8.”
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Peculiar to the LKsne calendar, according to Krall, 1s the
l'l'lﬂl'lﬁf--]il.illz_': of the “ New Year's Festival of the Ancestors ™ on
the 9th of Thoth ; to the Idfi calendar, publication No. 1 of
Brugsch, the festival ““of the offering of the first of the
harvested fruits, after the ]'Jl'CL'lJi}E of King Amenemha 1..” on'
the 1st I
‘onflagration ” on the 9th of Menchir. In feast-calendar No. 1,

—

the reference to the peculiar Feast of Set 1s also remarkable ;

this was celebrated twice, first in the first days of 'l']u:rth,,ﬁ'

(? 9th), then, as it appears, in Pachons (10th). This feast is
well known to have been first mentioned under the old Pharaoh
Pepi Merinrii.

=

yiphi, and ‘¢ the celebration of the feast of the Great =

It is a question whether 1 the new year of the ancestors —«—

and the feasts of Set, all oceurring about the 9th Thoth and
Pachons, we have not Memphis festivals which gave way to
Theban ones; for, so far as I can make out, the flood takes
about nine days to pass from Thebes to Memphis, so that in
Theban time the arrival of the flood at Memphis would occur
on 9th or 10th Thoth. There 1s no difticulty about the second

dating in Pachons, for, as we have seen, this followed on the._.

reconstruction of the calendar. >~

It 1s also worthy of note that the feast of the ¢ Great
Conflagration  took place very near the Spring Equinox.
~ Let us dwell for a moment on the Edfti inscriptions to
see if we can learn from them whether or not they bear out the
views brought forward with regard to this reconstruction.

As we have seen, it is now acknowledged that the temple
inseriptions at dfit (which are stated to have been cut between
117 and 81 ».c.') are based upon the fixed year of Tanis; hence
we should expect that the rising of Sirius would be referred to

1On the Tth Epiphi of the tenth year of Ptolemy 111. the ceremony of the stretching off
the cord took place. Thimichen, Aeg. Zeit., 2, 1872, p. 41.

-
%

*
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on 1 [.‘:‘1}'11L and this 1s so.  But here, as in the other tcl]]]ﬂes,

we get double dates referring to the old calendars, and we find :
the * wounding of Set” referred to on the 1st Epiph amd)w(
the rising of Sirius referred to under 1 Mesori. Now this
means, if the old vague year is referred to, as it most probably

18, that

2 Epacts

30 Mesori

35 x 4 = 140 years
had elapsed since the beginning of a Sothie cyele, when the
calendar coineidences were determined, which were afterwards
inscribed on the temple walls.  We have, then, 140 years to
subtract from the beginning of the eyele in 270 p.c. This
gives us 130 p.c., and it will be seen that this agrees as closely
as can be expected with my view, whereas the inseription has
no meaning at all if we take the date given by Censorinus.

[ quote from Krall! another inscription common to Edfi

and Esne, which seems to have astronomical significance.

1. Phamenoth. Festival of the suspension of the sky by Ptah, by the side
of the god Harschaf, the master of Heracleopolis Magna (A1), Festival of Ptah.,
Feast of the suspension of the sky (Es).

“ Under the 1st Phamenoth, Plutarch, de fside et Osiride, e. 43, b, notices the
Eu s “-r‘nmm gic ryr geAgrnr,  These are festivals connected with the cele-
bration of the Winter Solstice, and the filling of the Uza-eye on the 30th Menchir, .jhu
Perhaps the old year, which the Egyptians introduced into the Nile valley at the
time of thelr immigration, and which had only 360 days, commenced with the
Winter Solstice. Thus we should have in the * festival of the suspension of the
sky,” by the ancient god Ptah—venerated as creator of the world—a remnant of

the time when the Winter Solstice . . . | . marked the beginning of the year,
and also the creation,” ;

o

The reconstruction of the calendar naturally enhanced the
importance of the month Pachons: this comes out very ﬁlem‘ly
from the inseriptions translated by Brugsch. On this point

Krall remarks :—
1 -l":llrr_ r'f-f',,. 1|, .';:
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“It is, therefore, quite right that the wmonth Pachons, which teok the //f

the Empire in general, but especially in the FEdfid calendar, which refers

to the 7anitic year. The first five days of Pachons are dedicated in our
calendar to the celebration of the subjection of the enemies by Horus ;

we at once remember the above-mentioned (p. 7) record of Edfi of the
nature of a mythological calendar, describing the advent of the Nile
flood. On the 6th of Pachons—remember the great importance of the
sixes in the Ptolemman records—the solstice is then celebrated. The Uza-

eye is then filled, a mythical aect ‘which we have in another place re-
ferred to the celebration of the solstice, and ‘everything is qul'f{}l'lnc-q%.
which is ordained’ in the book on the Divine Birth.'”

Next let us turn to Esne. The inscriptions here are stated
to be based on the Alexandrine year, but we not ouly find
1st Thoth given as New Year's Day, but 26 Payni given as
the beginning of the Nile flood.,

Now I have already stated that the Alexandrine year was
practically a fixing of the vague Tanis year—that is, a_vear .
beginning on 1st Pachons in 239 B.c. 7 7 ik

If we ‘assume the date of the calendar coineidences re-
corded at Esne to have been 15 p.c. (we know it was atter
23 B.c. and at the end of the Roman dominion), we have as
before, seeing that, if the vague Tanis year had really -~
continued, it would have swept forward with regard to the
Nile tlood,

Pachons 30
Payni 26

a6 x 4 = 224 years after 239 B.c.

This double dating, then, proves the continuation of the vague
year of Tanis if the date 15 n.c. of the inseription is about
right. |

Can we go further and find a trace of the old evele
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beginning 270 p.c.? In this case we should have the rising
of Sirius

270

15

4)255 years

G4 = =ay, five Epacts and two months.
This would give us 1 Epiplhi.  Is tlhis mentioned in the
Esne calendar ? Yes, it 1s, ““1 HEpiphi. To perform the

“precepts of the book on the second divine birth of the child &

Kahi.” IR o

Now the 26th Payni, the new New Year's Day, 1s asso-
ciated with the “revelation of Kahi,” so it is not impossible
that **the second divine birth” may have some dim reference
to the feast.

[t 1s not necessary to pursue this intricate subject further
in this place; so intricate is it that, although the sug-
vestions [ have ventured to make on astronomical grounds
seem consistent with the available facts, they are suggestions
only, and a long labour on the part of Egyptologists will
be needed before we can be said to be on firm ground.



CHAPTER XXIX.
THE MYTHOLOGY OF ISIS AND OSIRIS.

A roxe parventhesis has been necessary in order fo inguire
fully into the vearly festivals of the Kgyptian priests, the
relation of the feasts to the msing of stars, and the difficulties
which arose from the fact that a true vear was not in use till
quite late.

It 1s now time to return to the subject-matter of Chapters
XIX. — XXII. in order to show that since the goddesses
chiely worshipped at Denderah and Thebes were goddesses
whose cult was associated with the vear, it is open to us to
inquire whether we may not use the facts with which we are
now famihar to obtain a general idea of that part of mythology
which refers to them.

I will begin by taking a certain group of goddesses,

1. There s evidence that many of the goddesses under discussion
personified stars in evaclly the saime way that Isis personified Sirius
and Mul v Draconis.—If we leave Denderah and Thebes
for the moment, and consider the pyramid region of Gizeh,
we find that the temples there, which are associated with
each of the pyramids, are not oriented to Sirius; but yvet they
are temples of Isis;, pointing due east; therefore they could
not have pointed to the same Isis worshipped at Denderah,
or the same Hathor worshipped at Thebes.

Thus, in the case of the temple of Mut at Thebes, of Isis
at Denderah, and the temples of Isis at the pyramids, and in
many towns facing LBast, obviously different stars were in
question, whatever the mythology might have been.
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Further, it seems quite certain that the star symbolised as
[sis in the pyr:-uni{l worship was the star Antares (Serk-t) herald-
ing the __eiutunum] equinox, and it 1s probable that the Pleiades
(Nit) were so used at the vernal equinox.

2. There is evidence that wany of the naines of these goddesses are
pure synonyms.— That is to say, we have the same goddess (or
the same star) called different names in different

places, and associated with different animal
emblems, in consequence of the existence of

THE GODDESS TAURT. THE GODDESR SERK-T OR 2ELK-T.
l:_.i'-".--lf.’f with horns and ri'.l'.-fﬁ'.]

different totems in different nomes. I have already referred
to the symbolism of the goddess Mut. In one form she
1s a hippopotamus; in another she has a cow’s horns and
disk. The temple of Hathor at Denderah was probably asso-
ciated with ‘fl_ni: crocodile or the lniplmpf_wtuiitn}‘:i; so that from
the symbolism referred to we get the suggestion that the
. goddess Mut was really the Theban form of the goddess
Hathor at Denderah. There 1s another delineation which
shows that even more clearly: it is a drawing of the goddess
with both the lion’s and crocodile’s head. One of the most
.
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wonderful things to be seen at Thebes i1s that marvellous
collection of the statues of Sechet in the temple of Mut, all of
them lon-headed.  IFrom evidence of this kind in addition to
the temple inscriptions already referred to, we get a clear
indication of the fact that Apet, Mut, Taurt, Sechet, Bast,
were the same goddess under different names, and I may add

that they, in all probability, symbolised the star v Draconis. f/
! Tk

1§ NN,
o

®IT. NIT (ANOTHER FORM).

3. Al these goddesses have a special symbol—Hathor wears
the cow’s head and the horns with the disk. Taurt, the
hippopotamus-goddess, 1s also represented with horns and
disk. The horns and disk are also worn by Serk-t, Sati and

Ra-t, the wife of the sun-god Ra; many other goddesses might -

be added to this list.  Indeed, it looks as if all the goddesses
who are stated to be variants either of Isis or Hathor have this
same .-e:u.'mhul.
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This generic symbolism suggests that the names Isis and
Hathor are themselves generalisations, meaning an aeccom-
paniment of sunrvise, whether that hight be the dawn, or an
hehacally-rising star, or even the moon. The generic symbol
15 the sun’s disk and horns, which, I think, may not impossibly
be a poetic development of the sign for sunrise. Isis and
Hathor arve two different ways of defining or thinking about

ANUQA, SATI.

a rising star—that is, a star heralding the sunrise, for such 72~
were the rising stars par evcellence.

All the goddesses so symbolised are either different forms
of Isis or Hathor, or represent goddesses who personify or
bring before us mythologically stars the rising of which was
observed at the dawn at some time of the vear or another.

But it must he added that these goddesses are not always

LA
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represented with this head-gear, possibly because they had
other functions besides their astronomical one.

The extent of this varation may be gathered from the two
forms of Neith or Nit given on page 290.

4. Many of the goddesses are vepresented as Isis nursing Horus.
—1It is very important not to forget that stars were chiefly
observed rising in the dawn, and that mythologically such an
event was represented by the Egyptians as Isis (the rising
star-goddess) nursing Horus (the rising sun-god). The sun

1818 NURSING HORUS, (The last form is Serk-t-Isis, the scorpion goddess.)

was supposed to be a youth in the morning, to be very young
therefore at the moment of rising, and the goddess Isis was
supposed to be then nursing him.  Many of the goddesses are
thus portrayed. 1 may mention Renen-t, Serk-t, Ri-t, Amen-t,
as instances. Thus T hold that we get in this series of
goddesses the statement, put mythologically, that certain stars
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which the goddesses were sacred rose heliacally at some
time of the year or another. Of course the record is far from
complete, and probably it will become more complete when
inquiries are made from this point of view. The original
symbolism is that I«si»: or Hathor 1s a star rising in the dawn,
‘itt.‘hmw over the sun or taking him from his eradle; and the
mel‘r Hmm the rising sun, is, of course, the son of Isis. The
emblem of the mother and child 1s thus shown to have been in
established use for the expression of high religions thought at
least 5000 years ago.
These and other facts may be brought together in a
tabular form, to show what apparently the complete m}'thulug}'

of Isis meant.

ISIS — AXYTHING LUMIXOUS TO0 THE EASTWARD HERALDING SUNRIZE.

Daws.  Moox, y Dacoxis, ANTARES, a COLUMBE. BirIvs. DT BETFUL.
{30 ) (3700 m,C.)  (Before 3000 o) (After 3000 2.0.)  (Probably late.)
[si=  Isis [=is Serk-t Texi Isis Anuqga
Hathor (hawk and  (N. Egypt) Amen-t Hathor (eow) Hak
hippopotamns) Ra-t Haka ]
Mut (vulinre) Halk-t l
sechet | Lion or e Centanri Hequet
Bast | cat JT00 B, Maloul
Menkh (8. Egypt)
Tafnet
Apat
Nebun

[t will be seen that in the case of Isis we are not dealing
merely with a rising star, while, so far as I know, Hathor is
limited to stars.

[f we accept the general statement regarding Isis, namely,
that it was a term applied to anything appearing to the eastward
and heralding sunrise, many of our difficulties at once dis-
appear. The Isis of the pyramid-temples and of the smaller
temple of Denderah symbolised different celestial bodies, though
they served the same purpose. The Hathor of the greater
tt?m}}]{' of Denderah, and the Hathor of Dér el-Bahar,
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symbolised different celestial bodies, but theiwr function was
the same. On the other hand, the Hathor of Denderah and
the Mut of Thebes were neither different divinities, nor did
they personify different stars: they were simply local names
of v Draconis.

We are thus enabled to wnderstand the doubling of the
symbolism in the ease of Hathor. The hippopotamus and
the cow generically are dealt with as rising stars: specifically
we deal with v, Draconis in one case, and Sirius in the other.

The evidence goes to show that these two stars were those
to the risings of which very great importance was attached,
but they did not stand alone. We get another form of
[sis (referring, it is possible, to the star « Columb:ae, before
even Sirius was used), so that we have a northern star and a
southern star observed at the same time—the two eyes of Ra.
The other goddesses which have not yet been worked out
probably refer to one or other of these stars, or to others whieh
lie more to the south. These are represented rather in the
temples above the first cataract than in those below. This fact
will be enlarged upon in the sequel.

The study of orientation, then, combined with mythology,
supplies us with other rising stars besides Sirius, and, indeed,
although the date given by DBiot for the first heliacal rising
of Sirius at the solstice—3285 B.c.—seems a very remote one,
it 1s practically certain that « Columbwe was previously used,
because before that time 1t was conveniently situated to
oive warning of the sunrise at the Summer solstice, as Sirius
was subsequently. The worship would be kept up after the
utility had gone.

Diunichen’s view with regard to the loeal cult of Hathor
and its astronomical origin is not very different from mine.
He writes :—



Char, XXIX.] OSTRIS. 205

“ Der Cult der Gottin Hathor geht in die altesten Zeiten der igyptischen
Geschichte zurick. Schon die Pyramideninschriften erwilmen eine Helio-
politische Hathor und Priester und Priesterinnen dieser Gittin werden in
denselben Grabkapellen nicht selten genannt,  Die Hathor war keine speciell
lokalisirte Gottheit, sondern eine allgemein in sammtlichen Tempeln Aegyptens
verchrte Form eines Cultes, dessen Urgedanke, im weitesten Sinne, die Auf-
fassung des weiblichen Principes gegenuber dem miinnlichen Prinecipe der
Gottheit war. In dieser Auffassang erscheint sie geradezu identisch mit der
Isig, weshalb auch beiden Gittinnen die Kuh das geheiligte Thier war. Da in
jeder Stadt, vor allen aber in jeder Nomos-Hauptstadt eine Hathor als Schutz-
gittin des betreffenden Ortes aufeefubrt wird, so ist es erklivlich, dass die lokalen
Formen dieser Gottin in den Inschriften der Tempel in grosster Anzahl anf.
gefithrt werden. Im Tempel von Edfu werden Beispiels halber an der Decke des
Pronaos iiber 300 Namen der Gottin mit ithren lokalen Bezielhungen hergezihlt
mit hesonderer Bevorzugung derjenigen lokalen Formen, welche in den einzelnen
Nomos-Hauptstiadten sich eines hervorragenden Cultes erfrenten.  Die letzteren
berithren vorziiglich eine Sieben-Zahl ven Hathoren, welche als die grossen
bezeichnet werden und von denen fast in allen grisseren Tempeln Listen an den

Wiinden zu lesen sind.

“In der dlteren Zeit bezeichnet Hathor einen kosmischen Urbeariff, Schon
ihr Name verdith aufs Deutlichste die kosmogonische Wurzel. Ha. t. hor
wirtlich iibersetzt “ Wohnung des Horus—Behausung Gottes " d. 1. die Welt, die
Darstellung Gottes in der sichtharen Welt, die Natur, in welcher die Gottheit
wirksam ist.” 1

Before I pass on, it will, I think, be well to point out that
the arcument I have used to show that Isis was really a generie
name is enforced when we consider the allied points relating to
Osiris,

It is quite clear that some of the gods symbolised setting
stars. We already know that the setting sun became Osiris,
Atmu, or Tmu, and, whatever the names, they were all
represented as mummies.  But the sun was not the only
body that was symbolised as Osiris; the moon and stars weve
at times symbolised in the same way. We may, indeed,
venture to make the following generalised statement :—

I Diimichen, © Bauurkunde der Tempelanlagen von Dendera,” p. 200
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OSIRI5 = Ay CELESTIAL BoDY BECOMING INVISIBLE.

Sus HErTidg. Mooy Warmxag,  PLANET SETTING Braks BETTING. Borres Pavixc At Daws.
-~ ; -
Stars, Plamets,
(hziris Osiris Venus az Osiris Khonz-Osiris Bah-Oaziris Yenus
Piali-Osiris Star of Osiris

Min-Osiris

[t will be observed with what fulness the antithesis of Isis
1s indicated.

I have already pointed out that the possible temple of
Osiris at the pyramids points to the westward, but our
special reference now 1s to stars.  When we come to look for
this mummy-symbolism among the gods other than sun-gods (it
is entirely and remarkably absent among the goddesses), we
find Khons, Ptah, and Khem pictured as mummies ; that is,
they become a sort of Osiris.  Supposing that these gods were
worshipped, there would probably be temples dedicated to
them ; still, the absence of such temples would not be decisive,
since they might have heen destroyed. However, very for-
tunately for this inquiry, there are two temples still extant at
Thebes, known as the temples of Khons and Ptah.  If there is
anything, then, in the idea that there must be some relation
with the western horizon in the case of these gods represented
as mummies, these temples should point to the west.  7ey do
pm'ref to the west. Bl

Very fortunately, also, these temples have a pretty good
history : that is, one knows, within some hundreds of years at
all events, when they were founded. Therefore, by help of
those astronomical methods to which I have previously referred,
it 1s not difficult to get at the stars, They turn out to be a
southern star—Canopus—in the case of the temple of Khons,
and Capella in the case of the temple of Ptah. Now, there
is another very important temple at Thebes, it is a temple
without a name, at right angles to the temple of Mut. This
also points to the west.  Although the evidence is not complete,

-
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1t clearly suggests that this temple was dedicated to the god
Min or Khem, and was oriented to the star Spica; so that
at Thebes alone it looks as if the three gods represented by
mummics—different stellar forms of Osiris—Khons, Ptah and
Min, have all been run to earth in the three stars Canopus,
Capella, and Spica.

Provisionally, we wmay hazard the assertion that the wmwnny
Jorim warks a setting star, as the horns and disk mark a vising one.
We get the antithesis befween Osivis and Isis.

1818, OSIRIS AND HORUS,

We gather, then, that the wonderful old-world myth of Isis
and Osiris 1s astronomieal from beginning to end, although
Osiris in this case is not the sun, but the moon. But I have not
vet finished with the mummy form ; the waning moon is also
Osiris. It is supposed to be dying from the time of full moon
to new moon. The Egyptians in their mythology were nothing
if not consistent ; the moon was called Osiris from the moment
it began to wane, as the sun was Osiris so soon as it began to
set. A constellation paling at sunrise was also Osiris.
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I have previously noted the symbolism of Sirius-Hathor as
a cow in_a boat associated with the constellation of Orion. 4 3
There is a point connected with this which 1 did not then refer
to, but which is of extreme importance for a complete discussion
of the question now occupying us. We get associated with the
cow in the boat, Orion (Sah) as Horus, but i other inseriptions
we get Orion as a mummy—that is to say, in the course of
Egyptian history the same constellation is symbolised as a rising
sun at one time and a setting sun at another, Now, that must
have been so if the Egyptian mythology were consistent and
rested on an astronomical basis, because Sah rose in the dawn in
one case and faded at dawn i the other.  From the table giving
a generalised statement with regard to Osiris, similar to that we
have already considered for Isis, it looks as if the mythology
connected with Osiris is simply the mythology conmeeted with
any eelestial body becoming invisible.  We have the sun setting,
the moon waning, a planet setting, stars setting, constellations
fading at dawn. We see, therefore, that the Egyptian mythology
was absolutely and completely consistent with the astronomical
conditions by which they were surrounded ; that, althongh it is
wonderfully poetical, in no case is the poetry allowed to inter-
fere with the strictest and most accurate reference to the
astronomical phenomena which had to be dealt with,

The arcument, then, for the use of Isis as a generic name
is greatly strengthened by the similar way in which the term
Osiris, which is acknowledged to be a generic name, is
employed.

Now to return to Denderal in the light of the preceding
discussion. A curious and interesting thing is that we find that
the temple of Zsis, which is very much ruined, does not eontain
emblems of the Sirius worship ; but that all these appear in the

temple of Huthor, which, of course, pointing as it does to the
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north-cast, could never have received any light from a star
south of the equator. There has been a change of cult.

On the other hand, the temple of Isis presents so many
emblems thought to relate to the worship connected with
y Draconis, to which the temple of IHathor was in all
probability directed, that it was named the Typhoneum by
the French Commission.

There has been an apparent change of réle and cult, due
either to the fact that i time the observation of the rising
of Sirins superseded that of the rising of v Draconis, or that
the w:ri‘.-;iliil of Set was 1'{,‘lji:ti+l’t1.

With regard to this change of enlt, we moderns should have
no difticulty.  We go to Constantinople and see Mahommedans
worshipping in St. Sophia; we go to Greece or Sicily and find
Christian worship in many of the old temples. Thus the
change of cult in Egyvpt, which 1 e¢laim to have demonstrated
on astronomical grounds at Denderah, 1s a thing with which we
are perfectly familiar nowadays. The great point, however, is
that in Lgyvpt the change of cult might depend upon astro-

nomical change

upon the precession of the equinoxes, as well
as upon different schools of religious or astronomical thought.
We gather from this an idea of the wonderfully continuous
observations  which were made by the Egyptians of the
risings and settings of stars; because, if the work had not
been absolutely continuous, they would certainly never have
got the very sharp idea of the facts of precession which they
undoubtedly possessed; and it is also, I think, pretty elear
that future astronomical study will enable us to write the
history of those changes which are now hidden by that tre-
mendous mythological difficulty, which has not vet been faced.
That, of course, is not the only difficulty, because the question
is clouded by the absence of authentic dates and the perpetual
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reference to the past which is met with m all the monuments.
The Egyptians were much more anxious to bring back to
knowledge what happened 1000 years before than to give an
idea of the current history of the country.

We have, then, at length arrived at a possible explanation
of the difficulties acknowledged in regard to the temples of
Denderah in Chapters XIX. and XX,

It is, briefly, that at some epoch observations of the star
Sirius replaced, or were added to, those made of 5 Dracons.
Mythologically, a new Isis would be born.

This point will be referred to later; one of the longest-
lasting astro-theological strifes in Egvpt was the fight for
supremacy between the priests of Amen and the priests of Set.
At Denderah the former were ultimately vietorious, and hence
the change of cult.

This suggestion 15 based on the following considera-
tions :—

(1) While the Denderah Hathor was represented by the
disk and horns on a hippopotamus, at Thebes (the city of the
“Bull” Amen) Hathor is represented by a cow with a like
head-dress.

(2) Isis, represented originally as a goddess with the two
feathers of Amen, standing in a boat, is now changed to a cow
with the disk and horns.

(3) Hathor was the ** cow of the western hills ™ of Thebes.
It 1s in these hills that the temple Dér el-Bahari lies; and this
temple, if oriented originally to Sirius, would have been founded
about 3000 B.c., when Sirius at rising would have an amplitude
of 26° 8. of L.

(4) A temple was built or restored later at Denderah,
and Sirtus with the cow’s horns and disk became the great
goddess there; and when her supremacy all over Egvpt became
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undoubted, her birthplace was deeclared—at Denderah—to have
been Denderal.!

() In the month-list at the Ramesseum the first month

1s dedicated to Sirius, the third to Hathor. This is not, how-
ever, a final argument, because loeal cults may have been in
question.
" (6) Set” seems to have been a generic name applied to the
northern (? eirvcumpolar) constellations, perhaps because Sef —
darkness, and these stars, being always visible in the night, may
have 1 time tvpified it. ‘Taurt, the hippopotamus, was the
wife of Set. The Thigh was the thigh of Set, ete. vy Draconis
was associated therefore with Set, and the symbolism for Set-
Hathor was the hippopotamus with horns and disk. Now
if, as 1s snggested, Sirius rveplaced v Dracoms, and the cow
replaced the hippopotamus, the cult of Set might be expected
to have dechined; and as a matter of fact the decline of the
worship of Set, which was generally paramount under the
carlier dynasties, and even the obliteration of the emblems on
the monuments, are among the best-marked cases of the kind
found in the inseriptions.

(7) The Zsis temple of Denderah was certainly oriented to
Sivius; the Hathor temple was as certainly #aof so oriented.
And yet, in the restorations in later times (say, Thotlhmes [11.—
Ptolemies), the cult has been made Sirian, and the references
are to the star which rises at the rising of the Nile,

So far, then, mythology 1s with me; but there is a
difficulty. According to the orientation theory, the cult must
follow the star; this must be held to as far as possible. But

1 Brogsch thus translates one of the i!].‘ul'l'ilhliﬂll.‘if—“ Horus in weiblicher Giestalt st die
Fiirstin, die Michtige, die Thronfolgerin und Tochter eines Thronfolger. FEin fliegender
Kifer wird (sic?) geboren am Himmel in der uranfinglichen =tadt ( Denderah) zur Zeit dex
Nacht des Kindes in seiner Wiege, Es strahlt die Sonne am Himmel in der Dimmerung,
wann ihre Geburt vollbracht wird.”  Brugsch, * Astron. In:s-'l'il:l.," p. 97.
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suppose the precessional movement causes the initial funetion
of a star to become inoperative, must not the cult—which, as
we assume, had chiefly to do with the heralding of sunrise
at one time of the year or other

change? And if the same
cult is conducted in conneetion with another star, will not
the old name probably be retained ?

I do not see why the Egyptians should have hesitated to
continue the same cult under a different star when they
apparently quite naturally changed Orion from a form of
Osiris (Sah-Osiris) and a mummy (as he was represented when
the light of his stars was quenched at dawn at the rising
of Sirtus) to that of Sah-Horus (when in later times the
constellation 1tself rose heliacally).

And, moreover, the antagonism of rival priesthoods has to
be considered. It 1s extremely probable that the change
of a Set temple at Denderah into a Theban Hathor-temple was
only one example of a system generally adopted, at least in
later times.



CHAPTHER XXX,
THE TEMPLE-STARS.

Tue two preceding chapters should have suggested that if there
be any truth in the astronomical and mythological views therein
put forth, there should be other stars to deal with besides Sirius
and v Draconis, and other temples besides those at Annu, Den-
derah and Thebes which have to be studied,

This 1s so, and I now propose to give a general account of
the conclusions so far avrived at, but I must in fdne state that
the account must be a brief one and more sugegestive than
final, for the reason that the lack of accurate local data stops
the way.

In an mquiry of this kind it is well to work slowly out
from the known. The fae's which have been given will, T
think, cause it to be generally agreed that in the temple of
[sis at Denderah we have a structure which the mseriptions,
as well as astronomical inquiry, show was certainly a temple
oriented to Sirius,  The other fact that New Year's Day in
the Nile valley was determined for thousands of vears by
the hehacal rising of that star, is among the most familiar
in the domain of Egvptology,

Obviously, then, the first inquiry must refer to the possible
existence of other Sirtan temples.

From 3285 np.c., when Sivius rose heliacally at the solstice,
its declination has varied from 24° 8. to 161° 8. in 500 B.c.
The corresponding amplitudes for Thebes being 261° and
18 B o M

Between these amplitudes we find the following temples :—
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SIRIUS,

| A | Hea Horizdaa, I Hills 1* High. | Hills 2 High.

Place and Temple. | : : = Remarks,
H.of K Dec, 5. Years. [Dec. 8 Years, [Dac. 8. Years,

Karnak | Thiz may have been a =olar
(Temple 07 - temple, as its amplitnde
(Gr.) 26°L | 24 (38300 | 231° | 2180 | 23° | 3050 is nearly equal to that of
= i Wi the sun at the winter

! [ solstice.

Dér el-Bahari

(Gr.) | 248" | 224" | 2850 | 21§° | 2700 | 21}° | 2575
Dosche T1* 1 203" | 2235 (195" | 2050 195 | 2000
Earnak -
(Temple DY) |
(Gr.) | 2147 | 194° | 2000 19° | 1800 18}° 1600
Naga i - '
['I'u:mplu G} :
(Gr.) 19° | 184 | 1500 | 18* | 1400 17§° 1250
Phile | ' _
(Ethiopian Temple)| 195" | 18° | 1400 173° | 1100 17° 800 | Hills at least 2° high.
Denderah | |
(N.W. Temple) | 181° | 163° | 700 Hills very low.
- k

It is quite clear that we must not look for Sirian temples
before 3200 B, because the heliacal rising of Sirius at
Thebes before that time did not take place near the solstice.
The above table shows that the earliest Sivian temple really
dates from about 3000 p.c.’

i1y But what star did Sirius replace? An inspection of a pre-

cessional globe shows at onee that the star which rose heliacally

//lat the solstice before Sirius was o Columbae (Phact). Its
¥ deelination has varied from 57° 8. at 5000 n.c. to 377 8. at 0.

We have the following temples which might have been
oriented to this star; and here I must repeat that once a star
has been symbolised as a god or a goddess on account of its
astronomical utility, the cult would be continued after the
utility had ceased—that is, in this case, after Sirius had
replaced Phaet astronomically.,

I In this and the following tables the dates connected with the heichts of hills where
they are known arve given in heavy type, Where the local conditions are unknown, hills
1* high have been assamed.

I
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Puacr.
Amip. | Sen Horizon, | Hills 1* High, | Hills = High,
Place and Temple, | Bemarks,

. of E. Dec. 8. Years. (Dee, 5 | Years, |[Dec. 8. Years.,

Memnonia _
(Western Temple) 531° | 5047 | 3750 | 493° | 3700 497 | 3550 | Hills low.
Barkal
(Temple B) 531°| 50° | 3250 | 491° | 3600 | 483" | 3500
Karnak V 564 | 497 | 3560 | 484" | 3400 71" | 3250

Abu Simbel
(Hathor Temple) | 547 | 48F° 3500 | 48° (3350 471° | 3250  Hills nearly 2* high.
Dér el-Medinet

(Gr.) R | 4747 | 5250 465 | 3060 | 467 [ 2000
Saboa 514° | 46° | 2000 | 4517 | 2760 45° | 2650
Karnak
{Temple J)
{(Gr.) 5137 [ 4a4° | 2700 | 444" | 2626 | 433" | 2800

Medinet Habi
(Small J J)

(Gr.) 511° | 4540 2700 | 441° | 2828 433" | 2300
Barkal

{Temples J and H) 71 | 4410 2525 | 44° | 2400 | 431° | 2250
BUTarieh 51° | 431° | 2250 | 42§ | 2050 | 42° | 1850

Medinet Habi
(Palace K K)
(far.) 4617 | 4047 [ 1500 | 407 | 1250 | 3047 | 1050
Medinet Habn [
(Ethiopian Temple) 45° | 40° 1250 39° | 900 331° 500 The hills may be taken asa
little over 1° high,

The temple of Hathor at Abu Simbel, embellished by
Rameses I1., was in all probability a shrine dedicated to Amen-t-
Hathor about 3200 B.c.  Amen-t seems to have been an
Fthiopian goddess, for we hear nothing of her at Heliopolis or
Memphis.

It tollows that if this be so, Sirius succeeded to e Columbae
precisely as v Draconis succeeded to Dubhe ; but temples could
still be dedicated to the old Hathor « Columbse, while this was
not possible for Dubhe, because it became cireumpolar and
NeVer rose.

It may also be pointed out that the temple V of Lepsius at

Karnak finds its place 1 a series by supposing it to have been

S
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CURVES SHOWING THE DECLINATIONS OF SOME OF THE STARS USED BY THE
EGYPTITAN ASTRONOMERS AT DIFFERENT EPOCHS.

U2

lines show the resnlts obiained Ly means of the precessionol globe)

{The dotted
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oriented to the S.E. instead of the N.W. as shown i Lepsius’
maps. Such a mistake might easily have arisen in consequence
of its ruined condition. It may be stated in favour of my view
that I am acquainted with no temple in Egypt directed
between the amplitudes 35 and 90° N, of W,

But so far we have dealt only with the summer solstice,
and yet in Egypt there were people who lived in towns with
L. and W. walls who, I take it, must have had a worship
depending upon the equinoxes.

About 3500 B.c., Antares (e Seorpii) rose heliacally at the
antumnal equinox as « Columbee did, as we have seen, at the
summer solstice.  There 1s not muech doubt, from the symbol of
Serk-t that this goddess represented a star in the Scorpion.
Further, at that date its rising took place due east, so any E.
and W. temple
have been then used for observations of this star.

But about the same time the southern star, o Centauri, could

and many existed in Lower !':g}'pt—-might

have been used to herald the sunrise at the autummnal equinox.

a (ENTAURL

Amp. | Sen Horizon. | Hills1® High. | Hills 2* High.
Place and Temple. - B Remarks,
B, of E. Dee, &, Years, |Dee, B Years, [Diec. 8. Years.

Barkal E 331° | 315" | 3625 | 313° | 3700 | 30§° .‘Huu!
Kiarnah
(Seti 1) 354" | 313 13625 | 811° | 3700 | 30%° | 3800 | Hills low.
Kirnah .
(Palace) 36° | 324° 3500 | 81%° | 3825|31° | 3750 Hills low,
Wady Halfa
{Thothmes IL}) | 38§ |::I-.'Jj;-"'5’5ll:|| 3517 | 3000 | 3447 | 3075
Barkal L 38° | 36° 2850 ) 351" |2es0| B5° | 3030
Wady Halfa

]

(Thothmes ITL) | 407 | 36G3* | 2725 | 361° | 2800 | 353° | 2900
Wady E. Sofra 38L° | 377 | 2675 | 56%° | 2700 | 363" | 2800
Memnonia
Hameszes 11 | {
(Mean of Fr. & Gr.) 43° | 38}" (2475 | 371" | 2600 37° | 2700 | Hills low.
Kom Ombao |
(Little Temple) |431° | 39° 2875 | 381° | 2450 | 873° | 2375

=} 0
-t
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It would appear that several temples were directed to this
star in Upper Egvpt from 3700 s.c. onward. The series of
them 1s shown in the preceding table.

For the vernal equinox, so far, I have found no temples
besides those divected due E. in which the rising of the Pleiades
may have been watched. It is more than probable that the
worship of the sacred bull by the Memphitic inhabitants of
Egypt may have been conneeted with this constellation.
Certainly in pyramid times Neith and Serk-t were both wor-
, and the goddesses under whose protection the Canopie
vases were supposed to be—Isis, Nephthys, Neith, and Serk-t

shipped

—may have symbolised the two solstices and the two equi-
1NOXES,

We may next consider the complete series of N.E. temples
represented at Heliopolis, Denderah and Thebes. These we
must, as I have shown in Chapter XX., divide into two
series, dealing with « Ursaee Majoris before it hecame eir-
l;:umpulen*, and v Dracomis afterwards.

I have already (p. 203) stated that « Lyrae may possibly
have preceded both « Ursee Majoris and y Dracomis as a
representative of Set, but no table 1s necessary.

The first series, dealing with « Ursee Majoris, is as follows :—

a Ursx Majoris.

Amp, | Sea Horizon, | Hills 17 High,  Hills 2* High.
Place and Temple, Remarks.
N.ol E.|Dec. N Years, |Dec. N Yeara, Dec. N, Years.

Annu TTY | 577 | b200 | 58° | 5050 597 4900 | Hills low.
Denderah T1E° | 573" | 5100 (58 §° | 4950 | 59%° 4800 Hills 2° high.
Denderah 7587 | G0F° [ 4600 [ 62° | 4400 | 65° | 4200

The second series, dealing with v Draconis, is naturally
much fuller.
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v DracoxNis,

Amp. | Sen Horieon. | Wills 1° Wigh, | Hille 2° High.
Place and Temple.

Hemarks.
N.of E. Dee, X Yeare, |Dec. X Years, Dec. X Years.

Redesieh 774" | G13° (4250 | 623° | 4600 | 6337 | 4850
Karnak
(& and XD 721 | 5830 | 3100 | 593° | 3500 | 603" | 3900
Dakkeh “H: asiy | B0 .‘i‘,!ﬂ 3500 lllli .:q:-.;"“
Denderah T14% | 677 [ 2650 | 583° | 3100 | 599° | spon | Hills 2° high.
Annu
( Hestoration) i ] B 2200 | 58° | 2800 50° | 3200
Karnak
W G8L° | 564" (2100 571° | 2660  581° | 2900
Harnak Hills 11" high.
1A M ¢ 152 ._.-:H {1} ,‘,.II 1000 | 55° 14000 _',.|_|__ \ 1200.

The table brings before us the remarkable faet that at
Redesich and Denderal, which both lie on the two old roads
from the Red Sea into Upper Egvpt, we have the first traces
of the worship of Set: in other words, of observations during
the night in that region, as we found it at Annu.

As a Ursae Majoris and v Draconis were observed in the ex-
treme north, so several stars appear to have been observed near
the south point, among them Canopus (e Argis), towards which
star the temples shown in the following table seem to have
been directed, among them the well-known temple of Khons at
Karnak, so that provisionally we may take that divinity as a
personification of the star.  Granting this, 1t will be noted
that the introduction of this cult into Thebes was late; this is.
quite in harmony with the statements of Kgvptologists, who
point out that this god has the side-lock, indicating vouth, and
that he was the latest addition to the Theban Trad.

In later times the curve of dechination of this star 1s so flat
that most aceurate measures are required.

! With vegard to the temple A of Lepsing, it may be stated that in the time of the

Piolemies it received considerable and eurions enlargements and embellishments which make

it unigque among Eevptian temples,
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CANoPUS.

Amp. | Sea Horizon. | Hillz 1* Higl. Hilla 2* High. |
Place and Temgdlse. Riemarks
B0l W, Dec. B Years. [Dec. S, Yoeara, D, =, Yoears,

Karnak B 631° | 544" g180 | 53} 1300 Hills 11" high give us
n | LT X
Naga (/) 877 53§ 1700 53}° 1300 523° 1 300 Hills 14" high give us
1400 B0,
Earnak (Seti IL) | 63°  533° 1700 537 1000
Karnak '
{Khons) 62% 537 | 1000 521° 200A.m. Hillz 14° high give us

300 B.C.

When we attempt to trace the most southerly stars to which
temples were erected in Upper Egvpt, we find a series of
temples which are very remarkable in several respeets from the
orientation point of view. Their amplitudes arve all above 747,
one being as high as 86L.° They all face South of West, and
when their latitudes are taken into account, the very striking
thing comes out that the declination of the star observed was
very nearly the same—that is, that probably «ll the temples were
Jounded at about the saine time to observe the same star.

The facts are as follows:—

Temple. Amplitnde S5, of W, Deelination =,
Edfu i i 864° o G4 7 Hills 1° high.
Phile ¥ .. 2t THi® ot iid” o Hills 2° higrh.
Semmeh .. i Thi® o 644° 5 i
L Loeal conditions not know:n.
Amada .. o Ty o (RS o

With regard to the Phil@e temple, the amplitude 1s uncertain,
as the measures do not agree ; but if we reject Phile the other
coincidences are too remarkable to he neglected.,

[t is to be hoped that a complete survey of the island will
soon be undertaken.

Now, I eannot find any important stars to fit this declination
since 7000 B.c. except Canopus and Phact, and the latter is
barred because it was used as a rising star, and indeed was the
first solstitial Isis.
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If we inquire into the conditions relative to Canopus, we
find that star had the declination of 64° about 6400 p.c., and
that, as determined by the precessional globe, 1t then set
heliacally at the autumnal equinox.

It we assume that Canopus is in question, the break between
the dates 6400 n.c. and 2150 n.c. has to be explained. There
may have been temples at Thebes now destroyed.  There
seems no doubt that the temple at Phile, lettered Y by the
French and L. in Baedeker's Handbook, was the most ancient
one on the island, and that the cult was similar to that at
Ldfn.’

[t will be most interesting to see whether the suggestion
that Canopus was observed in early times at Phile and Edfu
especially, be confirmed,

[t 15 clear that for these and other southern temples an
examination of the local eonditions and a determination
of the places of the southern stars are mecessary before the
other southern gods and goddesses can be worked out.

We next come to the N.W. quadrant. Here, apparently,
we have only to deal with Capella and Spica. Summarising
the ‘information detailed m a previous chapter, we find the
following temples probably erected to these stars:—

(APELLA.

Ampe | Sen Horizon, | Hills 1* High, | Hills 2* High.
Place and Temple, Lemarks
Noof W. Do, M. Years. [Dee. N Years,  Dec. X Years.

Memphis 12° | 10° | 3500 103° | 5350 | 111" | 5300
Annu 15 L1 B325 | 111" | 4250 | 12° | 5200
KEarnak U 271° | 243" | 3250 | 243" | 5150 | 25}° | 8050
Thebes |
{Petit Temple dn :
Sud) 5147 | 274° | 2600 | 281% | 25000 29° | 2400
Karnak G 35° | 803° 12050 [ $14° [ 1925 | 32° | 1850 324°. 1750. Hills 3° high

I Baeleker, * Ober-Aegypten,’” p. 320,
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SPICA.

Amj. | Sea Horlzen. | Hills 1* High, | Hills 2 High.
Place and Temple. _ S
N.ofW. Dee, XN Yoears Dee. N, Years, | Dee. N, Years,

e
i lemarks.

Earnak ¥ |17} | 15} | 2850 | 16 | 2950 16}° | 3080 17°. 3200. Hills 3°.
Tell el-Amarna | 13° | 10§° 1900 |

The temples oriented to Capella and Spica are discussed
i the next chapter.

The information given in the present chapter’ may be
completed by a table showmg the warning stars available
for heralding sunrise about the times when the orientations
suggest that the various temples were originally founded.

To prepare this table T have used the precessional globe
previously referred to. The results are therefore rough, as

the ecliptic has been taken as fixed; but they are useful for
the purpose of a reconmaissance. The table shows the stars
on the horizon, or near it, at the equinoxes and solstices when
the sun was 10° below the horizon. When the star was not
exactly on the horizon when the sun was 107 below, 1ts position
above or below at that moment is indicated in the table by
giving the number of degrees the star was above (+) the
horizon or below it (=) at the time,.

The dates taken are those most conveniently given by
the globe;, bemng those in faet oceupied by the pole of the
equator at some one or other of twenty-four equidistant
points on a circle round the pole of the ecliptic starting
from 1880 A.p. as zero.

It will be seen that all the stars referred to in the pre-
ceding tables occupied positions of great importance between
6000 p.c. and 2500 p.c., and that there are several southern
stars indicated which eventually may be useful in the
discussion of the southern temples.



314 THE DAWN OF ASTRONOMY. [CHar. XXX.

TapLe or Heriacarn, RisiNes AND SETTINGS.

St Spring Equinox. | Bummer Salstice. Auntumnal Equinox. Winter Soletice,
g LRiging. | Setting. Rising. | Setting. Rising. | Lotting. Itising. Ratting.
, [ N e S 3 b=,
i Phaet Vega. | Canopus a Phenicis B Musex
-1
160 (Aldebaran Phact ~ Draconis| Capella |
aTriangulil Canopus |
| +
3525 aPheniecis| Antares | Phact Antares |Aldebaran
+2 -1 | 42
Pleiades e Centanri |
44 4354
[3200] Birins :
2450 a Pavonis| =irins Altair 8 Argus
+3 47

The real precedence of Capella and Spiea in temple-
building' 1s not shown in the above table, because these stars
were not used either at the solstices or the equinoxes.




CHAPTER XXXI.
THE HISTORY OF SUN-WORSHIP AT ANNU AND THEBES.

Now that we have been able to discuss with more or less
fulness the stars—very few in number—to which the temples
in both Upper and Lower Egvpt were probably oriented, and
further, the astronomical requirements which they were in-
tended to fulfil, we are in a position to consider several ques-
tions of great interest in relation to the earliest observations
of the sun and stars. ‘

One of the first among these questions is whether the
complete mquiry throws any hight upon the sugeestion made
on page 83, that in different temples we seem to be dealing
with at least two different kinds of astronomical thought and
methods ; as if, indeed, we were In presence of 1deas so
differently based that the assumption of different races of men,
rather than different astronomical and religious 1deas, is almost
necessary to aceount for them.

Let us begin with the apparent result of the inquiry into
sun-worship as practised at Annu and Thebes.

[t was suggested that, although in the matter of simple
worship the sun would come before the stars, in Zemple-worship
the conditions would be reversed in consequence of the stable
rising- and setting-places of the latter as compared with those
of the sun at different times of the year.

Another suggestion was hazarded that sun temple-worship
might have been an aceidental result of the sunlight entering a
temple which had really been built to observe a star; and that

such temple sun-worship might possibly have preceded the time
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at which the solstices and equinoxes, and their importanee, had
been made out. I think it 1s possible to show that this really
happened, and we owe the demonstration of this important fact
to the Egvptian habit of having two associated temples at right
angles to each other, becanse this habit justifies the assumption
that at Annu the mounds and single obelisk which now remain
not only indicate the certam existence i former times of one
temple, but, in all probability, of two at right angles to each
other.

The mnext question we have to consider is whether the
researches at Annu bear ths surmise out. Let me refer to
what has already been stated. As I have shown in Chapter
VIIL (p. 77), the north and south faces bear 13° north of west
13° south of east. I have elsewhere shown (Chap. XXI.,,
p- 215) that there is good reason for believing that the original

foundation of the femple at Annu dates from the time when
the north-pointing member of such a double system was
directed to « Ursee Majoris.  This was somewhat earlier than
2000 ..

Bearing in mind the facts obtained with regard to other
similar rectangular systems, we are led to inguire whether at
that date a temple oriented to declination 11° north, that is the
declination proper to the amplitude of the member looking
west, was directed to any star.

We find that the mmportant star Capella was in question.

Now, so far in my references to stars, little mention has been
made of Capella. It is obvious that the first thing to be done
on the orientation hypothesis 1s to see whether any other
temple 1s found
oriented to Capella.  There 1s one such temple; 1t was erected
by Thothmes I1I. (Time of Thothmes, 1600 s.c.  Amplitnde
of temple, 35° west of north — with hills 3° high, 321

and if of known cult, so much the better
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north declination ; Capella 33° north declination about
1700 B.c.) It is the temple of Pfak at Karnak.

And now it appears there 1s another.  During the year 1892
the ofticers of the Museum of Gizeh, under the direction of
M. de Morgan, excavated a temple at Memphis to the north of
the hut containing the recumbent statue of Rameses, and during
their work they found two magnificent statues of Ptah, “les
plus remarquables statues divines qu'on ait encore trouvées en
Egypte,” ! and a colossal model in rose granite of the sacred
hoat of Ptah.

These discoveries have led the officers in question to the
conclusion that the building among the ruins of which these
priceless treasures have been found is veritably the world-
renowned temple of Ptah of Memphis. It may, therefore, be
accepted as such for the purpose of the present inquiry,
although it is difficult to reconcile its emplacement in relation to
the statues with the aceounts given by the Arab historians.

In January, 1893, Captain Lyons, R.I., was good enough
to accompany me to determine the orientation of the newly
uncovered temple walls.  We had already, two years previously,
carefully measured the bearings of the statues of Rameses.
We found the temple in all probability facing westwards, and
not eastwards; this we determined by a seated statue facing
westwards ; and we concluded its orientation, assuming
magnetic variation of 43 west, to be 129 north of west, and
the lulls in front of it, assuming the village of Mit-Rahinely
non-existent, to be 50" high.

Here, then, we get reproduced almost absolutely the con-
ditions of the obelisk at Heliopolis in a Ptah temple oriented
to Capella 5200 p.c,

We are driven, then, to the conclusion that the star Capella

I New Gizeh Catalogue, po 61.
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is personified by Plak, and that as Capella was worshipped
setting, Ptah is represented as a mummy. If this be so, we
must also accept another coneclusion: the temples both at
Annu and Memphis were dedicated to Ptah.

About 5300 B.c. we seem almost in the time of the divine
dynasties, and begin to understand how it is that in the old
traditions Ptah precedes Ra and is called “the father of the
beginnings, and the creator of the egg of the Sun and Moon.” !

We are driven to the conclusion that this worship at Annu
and Memphis was the worship of the sun’s disc when setting,
at the time of the year heralded by Capella, when it had the
declination of 10° north. The dates on which the sun had
this declination were, as already stated, about April 18 and
August 24 of our Gregorian year. The former, in Egypt,
dominated by the Nile, was about the time of the associated
spring and harvest festivals.

So much for the Ptah mummy form of the Sun-God, to
which the 7heban priests erected no important temples.
There was still another mummy form of the Sun-God, the
worship of which existed at Thebes, but which they did
their best to abolish by the intensification of the worship of
Amen-Ria.

At Thebes, as we have seen, the temple of Mut is associated
with one at right angles to 1it, facing north-west. The
amplitudes are 72}° north of east and 17}° north of west.
[ have shown that the tvmp]u of Mut would allow v Draconis
to be scen along its axis about 3200 B.c. [ now state thal
Spica would be seen alony the axis of the rectangular temple at
the same lime.

The cult in this temple-system there can be no doubt, I

I Brugsch, * Religion und H}'thulu;.;h-_."' p. 111. Pierret, © Salle Historique de la Galerie
Iflr;_',.'yt"u'u:lu-" (du Louvre), p. 199,
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think, was the worship of Min, otherwise read Amsu, or Khem
in ithyphallic mummy form. This was associated possibly with
a harvest-home festival on May 1. (Amplitude of temple, 175°
north of west = declination 15° = sun’s N. declination on
May 1.)

Both at Anuu and Thebes, therefore, hefore the temple of
Amen-Ra at the latter place became of mmportance, the sun
was worshipped in a temple pointed neither to a solstice nor
to an equinox.

It seems, then, that the suggestion that pessibly sun-worship
existed Dbefore any great development of the solstitial solar
worship is amply justified.

We have next to consider what had taken place at Thebes,
so far as we can trace it on the orientation hypothesis after
3200 B.c., when apparently the Spica temple and the associated
Mut temple were founded.

To do this it 1s important to study the masterly essay by
M. Vivey, entitled ** Notices Générales,” on the discoveries
made at Dér el-Bahari by MM. Maspero and Grébaut, which
is to be found mn the new edition of the Gizeh Catalogue.!
M. Virey makes us acquainted with the politics of the Theban
priests, or rather of the confraternity of Amen which they
had founded.

From lus account of the confraternity and of the various
attempts made by it to acquire political power, however,
we gather that it was not only intended to intensify the
cult of Amen-Ra at the expense of the sun-worship previously
existing at Thebes (in the Spica temple), but that one of the
chief aims of the confraternity of Amen was to abolish the
worship of Set, Sit, Sut, or Sutech; that 1s, as I think I have

1% Notices des Principanx Monuments Exposés an Musée de Gizeh,” p. 260. (1893.)
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proved, generically, the stars near the North Pole, and, as it
an be shown, i favour of the southern ones.

The temple of Mut was the chief temple at Karnak in
which the cult of the northern stars was earried on, and this
was associated with the Spica temple; so both these temples
had to go.

We can now realise what the Theban priests got Thothmes
to do. They were strong measures, since i his day the cult
of Spica (the solar dise, Aten, Min, Khem), and ¥ Draconis
(the Hippopotamus-and-Lion Isis) was supreme,

The little shrine of the Theban Amen was enlarged and
built right across the fair-way of the temple of Mut, so that
the worship was as effectively stopped as the worship of Isis
(when it was prohibited by law) was stopped at Pompeii by
the town authorities bricking up the window by which the star
was observed.!

Further, the shrine so restored was to be of such magni-
ficence that the Spica temple, which had hitherto held first
rank, became an insignificant chapel n comparison. Nor
was this all: in order still to emphasise the supremacy of
Amen-Ra, a third-rate temple was erected to Ptah.

It is clear from this that we must date the great supremacy
of the eult of Amen-Ra in and after the time of Thothmes T11.,
and that the eult superseded at Thebes was largely based upon
the old worship at Annu.

Now, one of the most remarkable events in Egyptian
history was the so-called apostasy of Amen-hetep IV., some
hundred and fifty vears after Thothmes III.

! The little temple of Isis at Pompeil and the associated frescoes in the Naples Museum
are well worth careful study, especially with regard to the arrangements made for the
stellar observations (and their final stoppage by the drastic proceeding referred to in the
text), and the evolution of Horus in Greek times. The Hippopotami are most carefully
l]r':l.'l'l.']l.
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In the time of Thothmes IIL. the alliance between the royal
and the sacerdotal power was of the closest, and in no time
of the world’s history have priests been more richly endowed
than were then the priests of Amen. Not content, however,
with their sacred functions, they aimed at political power so
1'}]1*&’{(‘1115]}' that Thothmes IV. and Amen-hetep I1I., to check
their intentions, favoured the cults and priesthoods of Annu and
other eities of the north. Amen-hetep IIL. and his son, Amen-
hetep IV., also looked for alliances out of Egypt altogether, and
entered into diplomatic relations with the princes of Asia,
including even the king of Babylon. This brought him and
the priests to open warfare. He replied to their anger by
proseribing the cult of Amen, and the name of Amen was effaced
from the monuments; still the priestly party was strong enough
to make it unpleasant for the king in Thebes ; and, to deal them
yet another blow, he quitted that ecity and settled at Tell
el-Amarna, at the same time, according to the statement of
M. Virey, reviving an old Heliopolitan cult. He took for
divine protection the solar disk Afen, *“ which was one of the
most ancient forms of one of the most ancient gods of Egypt,
Ra of Heliopolis.”! Now let us say that the time of Amen-
hetep IV., according to the received authorities, was about
1450 B.c. The lines of the “Temple of the Sun™ at Tell
el-Amarna are to be gathered from Lepsius’ map, reproduced
in the illustration on the next page. The orientation 1s 15" north
of west.* This gives us a declination of 11° north, and the star
Spica at its setting would be visible in the temple.

Still the light would not enter it awiaily 1f the orientation
is correct. This would have happened in 2000 p.c., that is,

! Gizeh Catalogue, 1893, p. 63,
2 Professor Flinders Petrie has been good enough to send me his recent measuremcnts,
They justify those obiained from Lepsing' plan.

v
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600 vears before the time of Amen-hetep IV.  This is a point
which Egvptologists must discuss; 1t 1s quite certain that
such a pair of temples as those of which Lepsius gives us the

THE TEMPLES AT TELL EL-AMARNA. A, The Aten (Spica) Temple; B. the Set Temple.

plans could not have been completely built in his short reign,
and they would not perhaps have been commenced on herefical
lines in any previous reign during the Eighteenth dynasty.
They must therefore have been commenced before 1700 B.c.,
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perhaps in the Seventeenth dynasty. In any case they were
certainly finished by Khu-en-Aten.

Professor Flinders Petrie has been good enough, in 1'{1:1:.'
to an inquiry, to state his opinion that the temple was entirvely
built by Khu-en-Aten. Should this be confirmed, 1t may have
been oriented directly to the sun, on the day named, or was
probably built parallel to some former temple, for traces of
other temples are shown on Lepsins’ plan, and [ presume
Khu-en-Aten is not supposed to have built all of them.

What, then, was this worship which had been absent from
Thebes, but which had held its own to the north to such an
extent that Amen-hetep IV. went back to it so eagerly ? It
could not have been the worship of Capella as a star alone,
for such worship had been provided for by Thothmes I1I. by
building temple G. Nor could it have been the worship of
Spit‘zt as a star alone, for in that case the precedent of Annu
would not have been appealed to.

The worship he emphasised there exactly resembled that
which had in early times been paramount at Heliopolis.  One
based on 1it, but not identical with it, had been in vogue at
Thebes from 5200 B.c. to the time of Thothmes I1I1., who, as
the tool of the confraternity of Amen, intensified the solstitial
worship, and did his best to kill that which had been based
upon the Heliopolis eult.

I say evactly resembled, because Amen-hetep IV., or some
one of the preceding kings of Egypt, when reintroducing the
old worship at Tell el-Amarna, orients the solar temple 13°
north of west according to the data available.  Now when
we take the difference of latitude between Helopolis and
Tell el-Amarna into account, we find that the same declina-
tion (within half a degree) 1s obtained from both.

Hence, at Annu in the old days, and at Tell el-Amarna

v 2

-
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afterwards, the sun was worshipped on the same day of the
vear. At both places the sunlight at sunset would enter the
temple on Apral 1S and August 24 of the Gregorian year; hence
botii temples were probably built really to observe the sunset
on a special day. In this view how appropriate was the
prayer of Adhmes, Ixhu-en-Aten’s ehief official—

“ Beautiful is thy setting, thou sun’s disk of life, thou Lord of Lords and
King of the worlds. When thou unitest thyself with the heaven at thy setting,
mortals vejoice before thy countenance and give honour to him who has ereated
them, and pray before him who has formed them, before the glance of thy son
who loves thee the hing Khu-en-aten.  The whole land of Egypt and all peoples
repeat all thy names at thy rising, to magnify thy rising in like manner as
thy setting. ™!

As may be gathered from Lepsins’ maps and plans, this
“temple of the Sun” was not built alone. Set was again
brought to the front. There was another at right angles to
it, and while Spica was secen setting in one, a star near
¥ Draconis was rising in the other.

[t may be added that it was not apparently till Rameses IT.
built his temple M that Set again had an available temple
at INarnak: one, however, again to be Dblocked when the
victorious Tirhaqa and the Theban priests returned after
their exile. (See page 186.)

We see, then, that in a detailed study of the sun-worship
at Thebes alone, we distinetly trace two schools of astronomieal
thought associated with different relicious tendencies. As a
protest against the Southern worship of the Theban priests,
Khu-en-Aten goes back to a Northern eult.  This point 1s
evidently worth further inquiry.

I Brugech,  Egypt,”™ 1891, p. 220,



CHAPTER XXXII.
THE EARLY TEMPLE AND GREAT PYRAMID BUILDERS.

In previous chapters I have referred to the difference in
astronomieal thought evidenced by the solstitial solar worship
at Thebes as opposed to the non-solstifial solar worship
at Annu, and again by the observations of southern stars
above Thebes as opposed to observations of high northern
stars below,

There 1s still another fundamental difference to be
signalised, and that 1z the bulding in some cases of
pyramids, with or without associated temples, east and
west true.

[t will perhaps be generally conceded that the differences
i thought indicated by the building or non-building of
colossal pyramids are greater than those indicated by the
two other differentia to which 1 have referred, and on this
oround [ propose to enter upon this [mim at some length,

We may first inquire if there be anv other class of con-
siderations which can be utilised to continue the discussion
of the question thus raised on astronomical grounds. It is
obvious that if sufficient tradition exists to permit us to
associate the different classes of structures which have been
studied astronomically with definite  periods of Egyptian
history, a study of the larger outlines of that history will
enable us to determine whether or not the eritical changes in
dvnasties and rulers were or were not associated with eritical
changes in astronomical ideas as rvevealed by changes in
temple-worship and pyramid building. If there be no

connection the changes mav have been due to a change of
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idea only—a varation in astronomical thought—and the
sugeestion of a distinetion of race falls to the ground.

In a region of inquiry where the facts are so few and
difficult to recognise among a mass of myths and traditions,
to say mnothing of contradictory assertions by different
authors in their exposition of the inscriptions, the more
closely we adhere to a rigidly scientific method of inquiry
the better. 1 propose to show, therefore, that there is one
working hvpothesis which seems to inelude a great many
of the facts, and I hope to give the hypothesis and the
facts in such a way that if there be anything inaccurately
or 1ncompletely stated it will be easy at once to change
the front of the inquiry and proceed along the new line
indicated.

I may begin by remarking that it is fundamental for
the hypothesis, that the temple of Annu or Heliopolis existed,
as stated by Maspero and other high authorities, before the
fimes of Mim (Mena) and the pyramid builders.

Before Mini, according to Maspero, ** On et les villes du
Nord avaient eu la part principale dans le développement
de la civilisation ]::g‘}'luti{*nu{}. Les pritres et les hymnes,
qui formerent plus tard le noyau des livres sacrés, avaient
été rédigés & An.”

My observations of the orientation of the obelisk at
Annu show that the temple of which it formed part may
have possibly been an early member of the series which
includes the temple of Mut at Thebes, and of Hathor at
Denderah ; that is, the worship of Set was in question, to
speak generically.  Now, aceording to Maspero, Sit or Set
formed one of the divine dynasties, being associated with
the sun and air gods at Annu, Ze. with Ra, Atmu, Osirs,
Horus, and Shou.
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It 1s also certain that the solar temple at Aunu at right-
angles to the Sit temple, was pointed north-west, and
pr(ﬂmlﬂy to Capella setting, about 5000 n.c.

So much for the astronomical antiquity of Annu. But
there are other northerm towns besides Annu for which a
very high antiquity is eclaimed.

On this point here 15 the opinion of Ebers and Diimichen,
two of our highest authorities: ¢ Dies ist die iilteste Stadt in
Aegypten, und das mit ihm verbundene Abydos kann nicht
viel junger gewesen sein, denn schon im alten Reiche wird es
vielfach als heilige Stadt erwiihnt.”?

The sacred character of Abydos is also pointed out by
Maspero.*

“(PMest ecomme ville sainte r]ll’{_*“i_‘ ¢tait  universellement
connue.  Ses sanctuaires  etaient  eélébres, son dien Osiris
veénéré, ses fétes suivies par toute ]’Eg}'}ltu; les gens riches
des auntres nomes tenaient i honneur de se faire dresser une
sttle dans son temple.”

If i1t be found that the references to *fancestors,” and

““divine ancestors,” oceur after the eleventh dvnasty, the race

l‘i‘i?l'i‘ﬁt‘ll‘ifil by Annu, or the one which immediately followed
it (? the Hor-Shesu) may be referred to (see the chapters on
the Egvptian year).

Of Abydos astronomically I can only say very little, as
the various statements as to the orientation of the north-
east temples there by various authors are so conflicting
that nothing certain ean be made out.  As they stand they
are suggestive that these temples may possibly be associated
with that at Luxor, and it may be gathered from the
description of them by Ebers and Dimichen in Baedeker

1 Ebers and Diimichen, in Baedeker's © Ober-Acgypten,” p. 59,
= Op. cit, p. 21.
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that many references to Set (Anubis) oceur in the inseriptions.
[t subsequent measurements indicate that Abyvdos and Luxor
are to be treated together, then astronomically both these
places may represent a cult more ancient than that at Annu,’
since 1t would appear that in these cases « Lyrae was the
star personified by Anubis, as @ Ursae Majoris and v Draconis
were subsequently.  But if the eult were more ancient the
temple foundations were not, the first “length” of Luxor
having -heen built, on this supposition, about 4900 s.c. The
last length built by Rameses II. was certainly oriented to
a Livrae, by which T mean that if the building date given by
Lgvptologists 1s correct, @ Lyrae rose in the axis prolonged—
another instance of the long persistence of a cult, and of the
fact that the temples that we see arve but shrines restored.

On the assumption that the above view is frue for Luxor
and that Abydos followed suit, as 1s suggested by the imperfect
orientations, we are led to the conclusion that, taking existing
temple foundations, Anmu preceded Abvdos.”

The astronomical results, then, are certainly in harmony
with the historical statement, which I take as fundamental,
that Annu preceded Memphis and pyramid times,

These times were not only remarkable on account of the
building of the great pyramids ; there was a vast change in
the cult.

I have already pointed out that at Annu we seemed limited
to Set as a stellar divinity; so soon as pyramid times are
reached, however, this is changed The number of gods 1s

mereased, and there 15 apparently a mixture, as 1f some

I That is, if we take the temple as oriented originally to & Ursee Majoris.

* No sun temple is closely associated with the Set temples either at Luxor or Abydos,
and one on the Annu model would not Le so :Lr:::m'i:lh'-l‘, for o 1'ig1|t :'I.:Ilglﬂ would CATTY its
axiz outside the wTi[ﬂiv limits,
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influence had been at work besides that represented by Annu
and the pyramid builders.

[ have given before the hst of the gods of Heliopolis,
and have shown that with the exception of Sit none are
stellar.  But we find in pyramid times the list is inereased ;
only the sun gods Ra, Horus, Osirvis, are common to the two.
As new divinities we have'—

[ <15,
Hathor.
Nephthys,
Ptak.
Serk-t.
Sokhit,

Of these the first twe and the last two undoubtedly
symbolised stars, and there can be mno question that the
temples of Isis built at the pyramids, Bubastis, Tans and
elsewhere, were built to wateh the rising of some of them.

The temple of Sais, as I have said, had east and west
walls, and so had Memphis, according to Lepsius.  The form
of Isis at Sais was the goddess Nit, which, according to
some authorities, was the precursor of Athene.  The temple
of Athene at Athens was ortented to the Pleiades.

There 1s also no question that the goddess Serk-t sym-
holised Antares.

We find ourselves, then, in the presence of the worship of
the sun and stars in the ecliptic constellations in Egvpt
during pyramid times, and in constellations connected with
the Equmox; for if we are right about the Pleiades and
Antares, these are the stars which heralded the sunrise at
the Vernal and Autummal Equinox respectively, when the
sun was in Taurus and Scorpio.

1 :‘II.;i;i-ill'i.lil‘ i, |'|;|"_, 1|_ HJ_
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Now, associated with the introduction ‘of these new
worships in pyramid times was the worship of the bull
Apis, this avorship preceding the building of pyramids.

APIS, ARIS.

Mena 1s eredited by some authors with its introduetion,' but
at any rate Kakau of the second dynasty issued proclama-
fions regarding it,” and a statue of Hapi was in the temple
of Cheops.”

The ground being thus eleared, I now state the working
hypothesis to which I have referred above.

1. The first ecivilisation as yet glimpsed, so far as
temple building goes, in Northern Lgypt, represented by
that at Annu or Heliopolis, was a civilisation with a

1 :ll[-iih]_:ll.'l'l..l, op. eit., p. 44, note. : Hilﬁlu‘l'ﬂ, o, cit., P . ¥ :‘IlﬂHIJ!‘i’U, op. eil., LB 46,
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non-equinoctial solar worship, combined with the cult of
il HUI"I.'IIU]'H. star.

2. Memphis (possibly also Sais, Bubastis, Tanis and
other ecities with east and west walls) and the great
pyramids were built by a new invad-
ing race, representing an advance in
astronomical thought. The northern ’
stars were worshipped possibly on the (

=

M".L.
meridian, and a star rising in the east ;l“

III.
WS wnrﬁhi]}]wd at each equinox. o &
’.I !__:i

3. The subsequent blank in Egyp-
tian history was associated with con-
flicts between these and other races,
which were ended by the vietory of
the representatives of the old worship
of Annu, reinforced from the south,
as 1f north-star and south-star cults
had combined against the equinoctial
cult.

After these conflicts, cast and west
pyramid building practically eceased, MNEVIS.
Memphis  takes second place, and
Thebes, a southern Annu, so far as the form of solar worship
and the cult of Sit are concerned, comes upon the scene as
the seat of the twelfth dynasty.!

4. The subsequent historical events were largely due
to conflicts with intruding races from the north-east. The
mtruders established themselves o cities with  east and
west  walls, and were on each oceasion driven out by
solstitial solar worshippers who founded dynasties (eighteenth
and twenty-fifth) at Thebes.

I Maspero, ap. cit., p. 41,
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Some detailed remarks are necessary on  several points
connected with the above generalisation. I will take them
seriatim.

We find at Memphis, Sais, Bubastis, and Tanis, east and
west walls which at once stamp those cities as differing in
origm from Anmnu, .rUJ}'(lu:-: and Thebes, where, as I have
shown, the walls trend either north-west—south-east or north-
east—south-west,

For Memphis, Sais and Tanis the evidence is afforded
by the maps of Lepsius. For Bubastis it depends upon the
statement of Naville, that the walls run “nearly from east
to west,” and with the looseness too often associated with
such statements, 1t 1s not said whether this bearing is true
or magnetic.

Associated with these cast and west walls there 1s; moreover,
evidence of great antiquity. Bubastis, according to Naville,'
has afforded traces of the date of Cheops and Chephren,
and it is stated by Manetho to have existed as early as the
second dvnasty.

It is a matter of common knowledge that the pyramids
in Egypt are generally oriented east and west. Nor is this
all ; there has been a distinet evolution in their method of
structure.

One of the oldest, if not the oldest pyramid known is the
so-called * step-pyramid of Sakkarah.” The steps are six in
number, and vary in height from T]Iil*fﬁ'-@‘}lf. to twenfy-nine
feet, their width being about six feet. The dimensions are
(352 north and south) x (396 cast and west) x 197 feet.  Some
authorities think this pyramid was erected in the first dynasty
by the fourth king (Nenephes of Manetho, Ata of the tablet

1 & Babastis |}r|*f:L1'c-, P iv.
2 There are, however, notable q-xn-iu'li--:ll..ﬂ to thiz rule, which will be dizcuszed further on.
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of Abydos). The arrangement of chambers in this pyramid
18 quite special.

The claim to the highest antiquity of the step-pyramid
18 disputed by some in favour of the *“false pyramid” of
Médam. It also is a genuine step-pyramnd, 115 feet lhigh;
its outline, which conceals some of the steps, shows three
stages, seventy, twenty, and twenty-five feet high; but
in its internal structure it is rveally a step-pyvramid of six
stages.

THE PYRAMID OF MEDUCM,

This pyramid must, according to the important and
conclusive  researches of Professor Flinders Petrie,! be
attributed to Seneferu, although De Rougé had furnished

1 & Médiim,"” chap. i.
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evidence to the contrary.! Seneferu was a king of the
fourth dynasty.

We have at Dashiir the only remaining abnormal pyramid,
called the blunted pyramid, for the reason that the mehnation
changes at about one-third of the height. This pyramid
forms one of a group of four, two of stone, and, be it (,-.ﬂrufuﬂ}'
horne in mind, two of brick; their dimensions are 700 x 700
x 326 feet; 620 x 620 x 321 feet; 350 x 350 x 90 feet ;
and 343 x 343 x 156 feet.

THE “BLUXTED PYEAMID " OF DASHUE.

One of these pyramids was formerly supposed to have
heen hult I:-:r sencferu; if any of them had been erected 11}'
King Usertsen IIL. of the twelfth dynasty, as was formerly
thought, the hypothesis we are considering would have been
invalid,

Only after Seneferu, then, do we come to the normal
Egyptian pyramid, the two largest at (izeh built by Cheops

1 :‘III'I!-]H']'I.I. fp. k., P- a9,
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(Chufu) and Chephren (fourth dynasty) being, so far as is
accurately known, the oldest of the series. (Aeccording to
Mariette the date of Mena is 5004 .., and the fourth dynasty
commenced i 4235.)

Associated with the cities with east and west walls and
these pyramids are temples facing due east, fit, therefore, to
receive the rays from a star on the equator or of the morning
sun rising at an equinox.

According to Professor Flinders Petfrie, at the pyramid of
Médiam there is a small temple open to the west on the cast
side of the pyramid. At sunset at the equinox the sepulchral
chamber and the sun were mm line from the adytum. The
priest faced a double Osiris.

Other pyramids were built at Sakkarah during the sixth
dynasty, but it is remarkable that such a king as Pepi-Meri-Ra
should not have mmitated the majestic structures of the fourth
dynasty. He is said to have bult a pyramid at Sakkarah,
but its obscurity i1s evidence that the pyramid idea was
giving way, and it looks as if this dynasty were really on
the side of the southern cult, for the authority of Memphis
declined, and Abydos was preferred, while abroad Sinai was
reconquered, and Ethiopia was kept i ovder.!

The sphinx (oriented true east) may possibly be aseribed to
the earliest pyramid builders ; 1t could only have been sculptured

—

Y,

by a race witlt an equinoctial cult. ;
The Buildings of the Eleventh and Twelfth Dynasties.

We have next to consider what happened after the great

oap 1n I‘:g‘}'ptizm ]Iir-'-‘;n:-r_}f hetween  the sixth and tweltth

dynasties, 3500 B.c.—2851 B.c. (Mariette); from Nitoeris to

1 Further, it is known that there was some connection between Poepi-Meri-Ha and the
eleventh dynasty of Thebes, Maspero, op, cit,, p. 91.  And it must also be mentioned that in
the later pyramids *“texts " are introduced,

W
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Amenemhat 1. We pass to the Middle Empire, and here we
have merely to deal with the worships previously referred to in
Northern Egypt.

Amenemhat L. built no pyramids, he added no embellish-
ments to Memphis ; but he took Amnu under his care, and
now we first hear of Thebes.!

Usertsen 1. built no pyramids, he added no embellish-
ments to Memphis, but he also took Annu under his care,
and added obelisks to the temples, one of which remains to
this day. Further, he restored the temple of Osiris at Abydos,
and added to the temple of Amen-Ra at Thebes.?

Surely 1t 1s very noteworthy that the first thing the
kings of the twelfth dynasty did was to look after the
only three temples in Egypt of which traces exist, which
[ have shown to have been oriented to the Sun wef at an
equinox. It 1s right, however, to remark that there seems to
have been a mild recrudescence of pyramid building towards
the end of the twelfth dynasty, and immediately preceding
the IHvksos period, whether as a precursor of that period
or not.

Usertsen’s views about his last home have ecome down to
3

us in a writing by his seribe Mirri :—

“ Mon maitre m'envoya en mission pour lui préparer une grande demeuvve
éternelle,.  Les couloirs et la chambre intérienre étaient en maconnerie, et
renouvelaient les merveilles de construction des dieux. 11 y eut en elle des
colonnes sculptées, belles comme le ciel, un bassin creusé qui communiguait
avec le Nil, des portes, des obélisques, une fagade en pierre de Rouou.”

There was nothing pyramidal about this idea, but one
hundred and fifty yvears later we find Amenemhat 111, return-
g both to the gigantic irrigation works and the pyramid
building of the ecarlier dynasties.

I Maspero, ap. eif., p. 112 = Maspero, op. eif., p. 112, & Maspero, ap. cit., p. 113.
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The scene of these labours was the Favyiun, where, to
crown the new work, two ornamental pyramids were built,
surmounted by statues, and finally the king himself was buried

m a pyramid near the Labyrinth.

The Buildings of the Eighteenth Dynasty.

The blank in Egyptian history between the twelfth and
eighteenth dynasties 1s known to have been associated with
the intrusion of the so-called Hyksos, It 1s supposed these
made their way into Egypt from the countries i and to the
west of Mesopotamia; it is known that they settled in the
cities with east and west walls. They were finally driven
out by Adhmes, the king of solstitial-solar Thebes, who began
the eighteenth dynasty.

On page 338 1 have shown what happened after the first
a resuscitation ot the solar

great break in Egyptian history
worship at Annu, Abydos and Thebes.

I have next to show that precisely the same thing happened
after the Hyksos period (Dyn. 13 (?) Mariette, 2233 Brugsch ;
Dyn. 18, 1703 »B.c., Mariette, 1700 B.c. Brugsch) had disturbed
history for some five hundred years.

[t is known from the papyrus Sellier (G.C. 257) that
Aahmes, the first king of the eighteenth dynasty, who
re-established the independence of Egypt, was in reality
fighting the priests of Sutech in favour of the priests of
Amen-Ra, the solstitial-solar god, a modern representative
of Atmu of Annu.

Amen-Ra was the successor of Menthu., So close was
the new worship to the oldest at Annu, that at the highest
point of Theban power the third priest of Amen took the
same titles as the Grand Priest of Annu, “ who was the head
of the first priesthood in Egypt.” The “Grand Priest of

w2
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Annu,” who was also called the “ Great Observer of Ra and
Atmu,” had the privilege of entering at all fimes ito the
Habenben or Naos. The priest Padouamen, whose mummy
was found in 1891, bore these among his other titles.

The assumption of the title was not only to associate the
Theban priesthood with their northern confréres, but surely to

proclaim that the old Annu worship was completely restored.
The Buildings of the Twenty-fifth Dynasly.

There was another invasion from Syria, which founded
the twenty-second dynasty, and again the government is
carried on In eities with east and west walls (Sais, Tanis
and Bubastis).  The solstitial-solar priests of Thebes with-
draw to Ethiopia. They return, however, in 700 B.c., drive
out the Syrian mvaders, and, under Shabaka and Taharqa,
found a dymasty (the twenty-fifth) at Thebes, embellish the
temples there, and at Phile, Medinet-Habii, and Denderah.

Conelusion.,

We see, then, that every impm*tunt change of cult was
assoclated either with invasions from without or with some
disturbance in Egypt itself, for in no other way can the gaps
in Egyptian history be explained.

So far we have considered the equinoctial temples as
opposed to the non-equinoctial ones in Northern Egypt. We
have next to go farther afield, and include the southern temple
worship and the possible influence of southern races even in
the very earliest times.

—




CHAPTER XXXIIIL ;
THE CULT OF NORTHERN AS OPPOSED TO SOUTHERN STARS.

So far as my inquiries have yet gone, there is not above
Thebes, with the exceptions of Redesich and Dakkeh, any
temple resembling those at Annu, Thebes, Denderah and
Abydos, to which I have directed attention as having a high
north-east amplitude.

Sumnilarly, with one or two exceptions which are probably
late, there are no temples facing the south-east helow Thebes,

In short, m Lower Egypt the temples are pomted to
rising stars near the north point of the horizon or setting
north of west.  In Upper Egypt we deal chiefly with temples
divected to stars rising i the south-east or setting low in
the south-west,

Here again we are in presence of as distinet differences
in astronomical thought and purpose of observation as we
found among those who directed temples to the sun at the
equinox, as opposed to those who worshipped that luminary
at some other fime of the year.

_Now with regard to the northern stars observed rising
in high amplitades, we have found traces of their worship
in times so remote that in all probability at Annu and Den-
derah a Ursae Majoris was used before it became ecireum-
polar. We deal almost certainly with 5000 b.c.

Since undoubtedly wew  temples  with nearly similar
amplitudes (such as that denoted by M at Karnak) were
built in late times, we find so long a range of time indi-
cated that the utility of the stellar observations from the

yearly point of wiew could scarcely have been in question,
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for the reason that the same star could not herald an
equinox or a solstice for four thousand years,

It may be suggested, therefore, that the observations
made in them had ultimately to do with the determination
of the hours of the night ; this seems probable, for in Nubia
at present, time at night is thus told.

It may be that such stars as Canopus were used by the
southern  peoples for the same purpose as « Urse Majoris
first and then v Draconis were used by the northerners. In
other words, the question arises whether the extreme north
and south stars were not both used as warers of the
dawn all the year round, after the cult had been established
for use at some special time. Canopus, for mstance, was of
5000 B.c.; but it is
quite natural to suppose that its utility for night work at

use to herald the autummal equinox, 6

all times of the year during which it was visible would
soon  suggest itself, and the same rvemarks apply to the
Northern star v Draconis.

[t is well known that in quite early times means had
been found of dividing the day and night into twelve hours.
In the day shadows cast by the sun, or sundials, might have
been used, but how about the mght ?

We have seen that the Egyptians chiefly, if not ex-
clusively, observed a heavenly body and the position of
other bodies 1 relation to it, when it was rising or setting,
so that it was absolutely essential that the body which they
were to observe should rise and set.  Evervbody knows
that as seen in England there are many stars which neither
rise nor set. The latitude of London being 51°, the
eclevation of the lh:]{' I8l

Henee, any star which lies within that distance from
the pole cammot set, but sweeps round without touching the
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horizon at all.  The latitude of Thebes being 25°, the
distance from the pole to the horizon is much smaller, and
so the number of stars which do not rise and set is muel
smaller. The stars which do not rise or set are stars near
the pole, and therefore stars which move very slowly, and
the stars which rise most to the north and most to the
south are those bodies which are moving most slowly while
they vet rise or set. Can this slow rate of motion have had
anything to do with such stars being selected for observa-
tion, the brightest star to the north most slowly moving,
the brightest star to the south most slowly moving ? It 1s
possible that observations of these stars might have been
made in such a way that at the beginning of the evening
the particular position of v Draconis, for instance, might
have been noted with regard to the pole-star; and secing
that the LEgyptians thoroughly knew the length of the might
and of the day in the different portions of the year, they
could at once—the moment they had the starting-point
afforded by the position of this star—practically use the ecirele
of the stars round the north pole as the dial of a sort of
celestial  elock. May mnot this really have been the clock
with which they have been credited ? However long or
short the mght, the star which was at first above the pole-
star,' after it had got round so that it was on a level with
it, would have gone through a quarter of its revolution.

In low northern latitudes, however, the southern stars
would serve better for this purpose, «ince  the civele of
northern ecircumpolar stars would be much restricted.  Hence
there was a reason in such latitudes for preferring southern

1 Tt is worthy of inquiry whether the northern star so observed is not the true Neph-

thys (Nebt-het). If so, the triad Nephthys, Isis and Horus represents daily astronomical
ohbservations,

¥
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stars.  With regard both to high north and south stars, then,
we may in both cases be in presence of observations made
to determine the time at night. So that the worship of
Set, the determination of the time at night by means of
northern stars, might have been little popular with those
(Gebel Barkal and elsewhere in the south had used

4

who at
the southern ones for the same purpose, and this may be

one reason  why the Theban priests, representing Nubian
astronomical culture and methods, were pledged to drive

the cult of Sutech out of the land.

Since, then, the observations of ¥ Draconis might be used
to herald the sunrise almost all the vear round; and since
the modern  constellation  Draco is the old Hippopotamus,
we can readily understand Plutarch’s statement that © Taurt
presides over the birth of the sun,” and why Taurt or Mut
should be called the Mistress of Darkness.!

[t does not seem too much to hope that the continuation
of such inquiries may ultimately enable us to solve several
points connected with early i.uxin‘.hm history. We read in
Brugsch :—*

“ According to Greek fradition, the }}I'IIII] ive abode uf,}fﬂl
the Eegyptian people is to be sought in Jtllml}m. and the
honour of founding their civilisation should be given to a
band of priests from Meroé. Descending the Nile, they are
supposed to have settled near the later city of Thebes, and
to have established the first state with a theocratic form of
oovernment.

** But it 1s not to Ethiopian priests that the Fegyptian Em-
pire owes its origin, its form of government, and its high
civilisation ; mueh rather was it the Egyptians themselves

! Rawlinson, i. 337,
* “Fegypt under the Pharaohs” ed. 1891, p. 3
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that first ascended the river to found in Ethiopia temples,
eities, and fortified places, and to diffuse the blessings of a
civilised state among the rude dark-coloured population.

. . . ‘“Strange to say, the whole number of the buildings
in stone, as vet known and examined, which were erected
on both sides of the river by Egyptian and Ethiopian kings,
furnish incontrovertible proof that the long series of temples,
cities, sepulchres, and monuments in general, exhibit a distinet
chronological order, of which the starting-point is found in
the pyramids, at the apex of the Delta.”

It must be emphatically stated that the results obtained
from these monuments, studying them from the astronomiecal
point of view, lead to a very different conclusion. Instead
of one series, there are distinetly two (leaving out of con-
sideration the great pyramid builders at Gizeh) absolutely
dissimilar astronomieally ; and instead of one set of temple-
builders going up the river, there were at least two sets, one
going up the river building temples to noith stars, the other
going down building I'l"]]llllll‘r-'u to south stars; and the two
streams practically met at Thebes, or at all events they
were both very fully represented there, either together or
successively,

The double origin of the people thus suggested on astro-
nomical grounds may be the reason of the name of ** double
country,” used especially in the titles of kings, of the
employment of two crowns, and finally of the supposed
sovereignty of Set over the north, and of Horus over the
south divisions of the kingdom.!

Only by the time of Seneferu was there anything like an
amalgamation of the peoples. He first was  King of the two
Egypts,” * while later Chephren called himself * Horus and Sit 7 %

! Brugsch, “ History,” p. 6. * Maszpero, © Histoire ancienne,” p. 59. 3 fdewm, p. 63,
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( Dy el-Balari Inseviptions.)

PUN-T.

EHIP OF HAT-SHEPSET LADEN WITH PRODUCE FIOM

[Coar. XXXIII

—a distinet 1ndi-
I take 1it,
that the infuence

cation,

of Upper Egypt
felt
as early as Sene-
feru, and, I think,

was  already

much earlier, al-
though all {temple

trace of 1t is lost.

With regard to
the start-point of
the temple-builders
who down
there 1s

came
the river,
no orientation evi-

dence, for  the
reason that there
1s little or no
information from
the regions south
of Naga. At

Naga (lat. 16° 18
K.], Meroé  (lat.
16* 55 N.), Gebel
]?l'c'll'lull and Nurn
(both in lat. 18°
300 N.), there is
information of the
most important
kind, but beyond

Naga there is a
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gap; but since important structures were erected at the places
named In early times (my inquiries suggest 3000-4000 p.c.),
it is ]:rmbablv that the peoples who built them stretched
fmflu*l towards the equator.

~ But although the orientation evidence is lacking for
the lower latitudes, the inseriptions are by no means silent,
and over and over again it is stated that those particular

g”. |

i

HUTS BUILT OX PILES IN PUN-T. (IMy el-Bahari Inscriplions.)

gods whom I have found to be associated with southern stars
came from a locality called the land of Pun-t,

Pun-t was always considered a * Holy Land.” Hathor
was “ Queen of the Holy Land,” * Mistress and Ruler of
Pun-t.”  Amen-Ra was “ Hak” or “King” of Pun-t, and
Horus was the Holy Morning Star which rose to the
west (7) of the land of Pun-t.

Maspero refers to an ancient tradition that the land
of Pun-t could be reached by going up the Nile, where
eventually one came to an unknown sea which bathed the
land of Pun-t. Was this one of the great lakes #°

I Rawlingon, ii., p. 134.
* Maspero, * Histoire ancienne,” p. 3.
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Brugsch ! is of opinion that Pun-t oceupied the south and
west coasts of Arabia Felix, but Maspero and Mariette do
not agree with him. The two latter authorities identify it
with that part of the Somali-land which borders on the
Gulf of Aden. It is the Cinmamonifera regio or Aromati-
fera regio of the ancients.”

The inseriptions at Dér el-Bahari make it quite ecertain
that Pun-t 1z in. Africa. Hottentot Venuses, ]l;l[_ ([\\i(?_l-]i]lgﬁ,ﬂ
{-.‘]L‘IIIIEI.'IITH. to say nothing of the products of the country
referred to as among the freight of the ships on their home-
ward vovage, distinetly point to Afrieca, and I think a
southern  part of it.  The Cynocephalus ape, perhaps, is *
more doubtful.

The first organised expedition to Pun-t of which we hear
anvthing is that organised by Se-any-ka-Ra, the last king
of the 11th 7heban dynasty. This was a new traffic by
way of the Red Sea. There was then no canal in existence

! Brugsch, “History of Egvpt,” 1891, p. 54.

* Marviette, “Dér el-Bahari,” p. 31. Mr. W. T. Thistleton-Dyer, the director of the
Royal Gardens, Kew, agrees in this view. He permits me to print the following extract
from a letter written to me:—* The only positive fact that T can deal with is the
represeniation in the pictures of a small serubby tree, which seems to have been about
four feet high. It appears to have yielded a gummy or resinons exudation from its
trunk. Mariette supposes this to be myrrh, Poant to be Somali-land, and To Nuter
the Socotran Archipelago. All this fits in very well with botanieal facts. Myrrh-
producing plants exist both in Somali-land and Arabia, and also in Socotra, as
ascertained by Bayley Balfour, The two former places still are, as they always have
been, the place of origin of myrrh, and we know that it was largely used by the
Egyptianz in embalming. There is no evidence that myrrh, or anything in any way
resembling it, was ever found south of the Equator. I cannot carry yon further south
than Berbera.”

3 On this point T am permitted to print the fullu\k‘it!g extract from a letter received
from my friend Sir John Kirk, K.C.B. :—" I send you a photo, taken in 1855, in the delta
of the Zambezi, of a house built on high poles. The people there live in such houses.
There 15 o ladder by which t]uj’ mount. and all their belonging: are kept above, Such
houses I have sinee seen at the mouth of the River Bufiji. opposite the island of Monfia, to
the south of Zavnzibar. The reason in both cases for such a type of house iz that the
country at one time is flocded, and also to avoid mosquitoes. Similar structures are
used, I am told, in Madagascar. At Lake Nyassa I believe there are village com-
munities living in the lake, on artificial islands of piles."”
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joining the sea with the Nile; the expedition went by land
to Coptos.!

They further indicate, as Maspero suggests, that the ex-
pedition of Hatshepset anchored up a river, and
not on the sea-shore. This, again, makes Africa
much more probable than Arabia.

If we agree that Pun-t is really in Afriea,
south of Somali-land, there 1s a great probability
that the tradition referred to by {uﬁptrm 18 a
true one. ¥

It is also to be pointed out that there is no
trace of the southern star temples along the
various roads to the Red Sea, while, on the other

hand, the earliest traces of northern star worship,
with the exception of Aunu or On, oceur along

one or other of them. There 15 distinet evidence

CYNOCEPHALUS

that Osiris, Horus, Hathor, Chnemu, Amen-Ra, are wrra aoox
EMELEM.

and Khons, are worships eoming from the south.
With regard to Horus, it is necessary to diseriminate, sinee
there were two distinet gods—Horus in Northern and Horus

m Southern Egypt, and Horus of the south was the elder of

the two.

" The Hawk-god of Edfi, Harhouditi, the southern Horus,
had for servants a number of individuals called Masniu or
Masnitiu=Dblacksmiths. The Hawk-god of the Delta, the
northern Horus, Harsiisit, had for his entourage the Shesu
Horu.

Now Maspero has recently pointed out® that the southern
Horus may have been imported, not from Arabia Felix or
Somali-land, but from Central Africa! and in a most mteresting
paper has called attention to some customs still extant among

I Rawlingon, ii., p. 131. = L Anthropologie,” 1891, No, 4.
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the castes of blacksmiths in Central Africa, which have
suggested to him that the followers of the llH’ll Horus may

lmu? come from that province.
He writes :-

* Clest du sud de I'Egypte que les forgerons sont remontés vers le nord ; lear
sibge primitif était le sud de I'Egypte, la partie du pays quia le plus des mppmtﬂ
avec les régions centrales de I'Afrique et lenrs habitants.”

Then, after stating the present conditions of these workers
in Equatorial Africa, where they enjoy a high distinetion, he
coneludes :—

“Je pense gquion peat se représenter 'Horus d'Edfoun eomme étant au début,
dans l'une de ses formes, le chef et le dien d'une tribu d’'ouvriers travaillant le
métal, ou plutot travaillant le fer. On ne saurait en effet se dissimuler qu'il y
a une affinité réelle entre le fer et la personne d'Horus en certains mythes.
Horus est la face céleste (horou), le ciel, le firmament, et ce firmament est de
toute antiguité, un toit de fer, si bien que le fer en prit le nom de ba-ni-pit,
meétal du ciel, métal dont est formé le ciel : Horus I'ainé, Horus d’Edfou, est
done en réalité un dien de fer., 11 est, de plus, muni de la pique oun de la javeline
a point de fer, et les dieux qui lui sont apparentés, Animuri, shou, sont de
piquiers ecomme lui, au contraire des dieux du nord de I'E lgypte, Ra, Phtah, etc.,
qui n'ont pas darmes 4 lordinaire, La légende d'Harhouditi conguérant
I |'l'.g}'|}tl' avec les masnion serait-elle done 1'écho lointain d'un fait qui se serait
passé au temps antérieurs 4 lhistoire! Quelque chose comme larrivée des
Espagnols an milien des populations du Nouveau Monde, lirruption en hgﬁ'ptc
de tribus connaissant et employant le fer, ayvant parmi elles une caste de forgerons
et apportant le culte d'un dieu belliqueux qui aurait été un Horus ou se serait
confondu avee 'Horus des premiers Egyptiens pour former Harhouditi. Ces
tribus auraient été nécessairement d'origine Africaine, et auraient apporté de
nouveanx éléments Africains a cenx que renfermait déja la civilisation du bas
Nil.  Les forgerons auraient perdu peu i peu leurs privileges pour se fondre au
reste de la population : i Edfou seulement et dans les villes ot l'on pratiquait le
culte de 'Horus d'Edfou, ils auraient conservé un caractére sacrd et se seraient
transformés en un sorte de domesticité religieuse, les masnion du mythe d'Horus,
compagnons et serviteurs du dieu guerrier,”

If we are to accept Maspero’s suggestion that the elder
Horus re: lﬂ\.’ came from Central Africa, traces of the (,1111: Df
his followers should be found high up the river.

/
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But such a search is now denied us, while in the time of
Thothmes IIT. it is supposed that the south frontier Kali of the
mscriptions is probably connected with Koloé i 4° 15" N. lat.
according to Ptolemy.! :

As a matter of fact, there is distinet evidence of the cult
of the southerm stars coming down the river in the region
we can get at 3 ¢ Centaurl, e.q., seems to have been observed
at Gebel Barkal before The

above all there is the remarkable series of

llll}{l{‘]'ll to be

considere
-'l:l.‘mplﬂ*-l .i|n}mn*uf1\' oriented  to Canopus before 6000 B.c.,
which come down no lower than Ltlfu. = o
" The eeneral statement 1s, then, that there were two distinet
groups of stellar temples, probably built by different races, or at
all events by peoples having very different astronomical methods,
It 1s well to inquire here whether the dates of the various
temples as determined by the methods dwelt on in previous
chapters can throw any light uapon the inquiry. Here T must
re-state that in almost every case the date of foundation so
determined precedes the generally-received date, which in-
ariably  has reference to a stone building, while in all
probability the first structure was a brick shrine merely. In
support of this view I may state that the looking after ruined

shrines was I'vf_-ugni:-u-ll as one of the duties of kill;_{‘ﬁllil],

“1 have cansed monuments to be raised to the gods; I have embellished
their sanctuaries that they may last to posterity; I have kept up their temples;
I have restored again what was fallen down, and have taken care of that which
was erected in former times.” =

Not only did Thothmes III. find the original temple of

Amen-Ra built in brick, but he found the temple at Semneh
in brick also, and he rebuilt it in memory of Usertsen I11.°
I Brogsch, © Eeypt,” p. 184,

2 Inseription of Thothmes I1L., translated by Brugsch, * Egypt,” p. 188,
3 Brogsch, * Egvpt,” p. 184,
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In the following table I bring together the foundation dates
I have found most probable, bearing the above and many other
considerations in mind. The dates are, of course, only pro-
visional, sinee local data are in many cases wanting. Where
no information is forthcoming as to the height of the horizon
visible along the temple axis, I have assumed hills 1° hagh,
and used the dates printed in heavy type in Chapter XXX.

Tapre or TeEmMrPLES Buint To N. AND S. STARS.

Xorthorn Si=s, Bontlern £inre.
Years B.C, :_—,~ ; i Remarks.
ol ) e 1l el e Bl
(G400 ] 1.2 1 a2 by i
3.4 !Edfa, Philae, Amada, Semneh.
5400
aa00 1 1. Memphis.
2 2. Annu.
5200 1 1. Annu.
alui
FULALL
AT
JR00 1 1. Denderah.
4700
A | 1. Redesieh.
45000
J41M)
4300
$200 1 @ 1, 2. Denderah (temple huilt when
both stars had an equal ampli-
tude).
41010
4000
TN
=il
AT00 1 1. Barkal (H).
2 2. Kiirnah (Seti 1.}
3 3. Memnonia (Western Temple).
3600 1 1. Karnah (Palace).
& 2. Barkal (B).
3500 1 1. Karnak (£ and X)
2 2, Dakkeh,
3 3. Denderah.
400 1 1. Karnak (V).

S
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TasLe oF TEMPLES BuiLt To N. AND 5. STARS ,

(continued).

Northern =iars. SEouthern SLars.

A

— |
Yiears R ; : : | i Hemarks.
< o 3|
(i i - I I -l = el (-
a5t 6 - () A
] l = o i '] = T 3
390} 1 : 1. Abun Simbel (Hathor Temple).
3 2, Karnak (Y).
A100 { 1| 1. Karnak (Temple O) Gr.
@ [ 2, Dér el-Medinet (Gr.).
F000 1 1. Karnak (U7).
2 2, Wady Halfa (Thothmes 11.).
24004 1 | 1. Barkal (L}.
2800 1 | 1. Wady Halfa (Thothmes ITIL.).
a [ 2. Sabooa,
2704 1 1. Dér el-Bahari.
b 2. Wady E. Sofra.
RIHII] | 1 { 1. Memnonia (Rameses IL )
(Mean of Fr, and Gr.).
25000 1 1. Karnak (W).
| 2 ' 2, Karnak (J).
3 3. Medinet Hab (JJ).
24003 | 1. Kom Ombo (Little Temple).
2 2. Petit TempleduSud (Memnonia).
] 3. Barkal (J and H).
2500 1 , ' 1. Annn (Restoration).
2300 ’
21041 | 1 1. Karnak [(B).
2 2, Semneh,
M) N | 1. Dosche.
1900 1 1. Tell el-Amarna.
18010 ] 1. Karnak (I} Gr.
1704 | 1 1. Karnak ().
3 2, Karnak (Seti IL).
Liviih
150K}
1414) 1 1. Naga (Temple o), Gr.
1L 1 1. Nara (Temple £).
1200 1 1. Karnak, (A.ALC).
2 2, Medinet Habii (Palace K K).
|8 KL
LT | 1. Kamak {K]m]hf,
G
S0 1 1. Phile (Ethiopian Temple).
| 2 2. Medinet Habi (Ethiopian
[ Temple).
700 [ 1 1. Denderah (Isis Temple).

Gr. = German values of Orientation.
Fr. = French
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The following general conclusions may be drawn from
the table :—

I. At the earlier periods there are well-marked epochs of
temple-building revealed by the table.

[T. If we can accept the possible Canopus temples referred
to in Chapter XXX, the oldest foundations in Egypt vet
~traced are to southern stars. They are lhmnted to Upper
Egevpt, and date from before 6000 B.c.

[TI. The temples to the north stars, @ Urse Majons,
v Draconis, and Capella (Set and Ptah), begin in the Delta
and about 1000 years later. The series is then broken till
about 3500 b.c.

IV. The south star temples to Phact at the summer sol-
stice, and « Centaurt at the autumnal equinox, begin about
3700 B.C.

V. v Draconis replaces a« Urse Majoris at Denderah;
north-star temples arve for the first time erected in the south
at Karnak and Dakkeh in 3500 e.c.

VI. For the first time about 3200 p.c., north- and south-
star temples are built simultancously.

VII. After this the building activity is chiefly limited to
temples to southern stars.

[t we take Brugsch’s dates, we find that the foundations of
the greatest number of temples were laid about the time of
Senefern, Pepi, and the twelfth dynasty. The more modern
kings founded few temples—their functions were those of
expanding, restoring, and awnering.  Even Thothmes 111
scems to have laid no new foundations except perhaps that
of the Ptah temple at Karnak, and that is doubtful.

The wonderful Hall of Columns called Khu-mennu (Splendid
Memorial), i the temple of Amen-Ra, was dedicated by
Thothmes 111, not only to Amen-Ra, but to his ancestors. It
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is Important to see who these were i the present connection,
I give them with approximate dates.!

Brugsch. Marietie.
R.C. B.C.
Senefern, fourth dynasty ... 2766 .. 4235
Assa, fifth dynasty ... e 3366 o 3951
Pepi, sixth dynasty ... e 22333 e 3703
The Antefs, eleventh dynasty ... . 2000 .. 30064
The most famous sovereigns of the
twelfth dynasty ... .. 24333300 ... 2851
Thirty princes of the thirteenth dynasty 2233 (?)
=

S LT

. )
'% Ay v e ol
[T i o -

PLAN OF THE PYRAMIDS AT XURI,

It is interesting to note that in this list the builders of
the great pyramids at Gizeh, and all the kings who in the
last chapter were suggested as being given to equinoctial
worship, are passed over without notice. It would appear,

1 Brogsch, ‘* Egypt,” p. 180.

= )
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then, that the ancestors named were of southern origin,
precursors of Thothmes in cult as well as in time.

Of these ancestors, the first—if Brugsch’s dates can be
taken, which, I think, is doubtful —limited himself to southern
temples; the majority of temples built near Pepi’s time were
oriented to the south. The twelfth dynasty was more catholic.

The more we inguire, the more interesting does this
inquiry into the north-star temples as opposed to the south-
star temples become.  These considerations ave not limited
to the temples—they apply also to pyramids. At Gizeh we
find both temples and pyramids oriented ecast and west.
At Gebel Barkal, Nuri, and Meroé, in Upper Egypt, we
find both temples and pyramids facing south-east, and at the
first of these places, where both exist together, we find well-
marked groups of pyramids connected by their orientations
with each temple. I can, however, find no information as to
the probable dates of these pyramids; in the absence of
facts, it scems fair to assume that they follow the dates of
the temples which agree in orientation.

In the following tables I give the values for Nuri, Meroé,
and Gebel Barkal; a west variation of 81° has been assumed.

Nur1.!
Oult. Magmitic .'|.:~'|:--u_u|ni1:;|] Decl.
Azimuth. Amplitude,
Pyramids 10, 11, 12 N. 136 E. 374 8. of K S 35
Pyramids 1, { N. 1371 E. 384 8. of E. S, 361
Pyramids 13, 14, 15 N. 139 E. 401 8. of E. S, 38
]’}‘rmuil!:é 2,3, 16, 17 M. ]-1-'"!1. K. 4T B.of E, 8, 434
Pyramids 5, 6, 7, 8, 9 N. 1461 E. 48 5. of E. S, 444

—

I For plans, see Lepsius, vol. 11, p. 130
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EGYPTIAN

MEerois.!

PYRAMIDS.

Culk,

P}rl'ulllit] 1R
Pyramid 20 ...

Magnetic
Azimnti

102 E.
N.

103 E.

Astronomnical
Amplituide,

of E.
. of E,

| B

x i

Temple near Watercourse N. 112 E. 151 8. of E. S, 12%
Pyramid 15 ... N. 112 E. 131 8. of E. 8. 123
Pyramids 14, 37 N. 113 E. 141 8. of E. S, 133
Pyramid 10 ... N. 116 E 71 8. of E. S, 16§
Pyramid 39 ... N. 118 E. 191 8. of E. S, 183
Pyramid 19 ... N. 83 L. 151 N. of E. N. 14
(GEBEL BARKAL.
Cuilt, Magnetic Astronomical fcl

Temple E
Pyramid 18 ...

Temple L
Pyramids 9, 13
Pyramid 11
Pyramids 1, 2

Temples J and H

Pyramid 20 ...
Pyramids 2, 15, 16, 17
Temple B
Pyramids 5, 6, 7, 8, 10
Pyramid 19 ...

N.
. 1321 E,

7

N.
N.
N.

2 2

Azimuth.

132 E.

1361 E.
136 E.

. 140 E.

141 E.

146 E.
146 E.
147 E.

152 E.
153 E.
156 K.

Amplitnde,

331 8.
34 8.

of E.
of E.

38 8.
371 8.
411 S,
101 8.

of E.
of E.
of E.
of 1.

471 8. of E.
471 8. of E.
=

481 8. of E.

— e D
.J.-

N3l 5. of E.
541 8. of E.
A7l 8. of E.

s, 31}
S, 32

=, 3ol
=, .‘1.‘._;
M, 39
u :‘lf}f;‘
8. 4]
S, 44]
S. 45)
o, -Hji'
o P
5. a3

' For plans, see Lepsins, vol. ii., pp. 133 and 134.
? For plans, se¢ Lepsius, vol. ii., pp. 125 and 127.
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[t seems quite justifiable from the above facts to conclude
that the pyramids and temples oriented S.E. and, as I hold,
to « Centaurt when it heralded the autummnal equinox, were
not built by people having the same astronomical ideas,
worships, and mythology as those who built at Gizeh due E.
and W., and marked the autummal equinox by the heliacal

* L] Fﬁ # L] ¥
rising of Antares.” The only thing in common was noting
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PLAN OF THE TEMPLES AXKD PYRAMIDE AT GEBREL BARKAIL.

an equinox, and so far as this goes we may infer that neither
people dwelt originally 1 the Nile Valley, but came by
devious ways from a country or countries where the equinoxes
had been made out.

' There 18 a point of great interest here. It wonld seem from Captain Livons® examination
of the temples at Wady Halfa, which T make out to have Deen oviented to a Centaunri, that
when the two races were amalgamated in later times, hoth the stars to which I have referved
as heralding the equinox were personified by the same goddess, Serk-t



CHAPTER XXXIV.

THE ORIGIN OF EGYPTIAN ASTRONOMY-THE NORTHERN
SCHOOLS.

So far we have dealt with the dawn of astronomy in Egvypt.
We have found that from the earliest times there were astro-
nomical observations carried on, and that practically there were
three schools of thought.  To all three schools sun-worship was
common, but we may t'l[,‘;ll']}' separate them h}' the associated
star-worship.  We have found worshippers of northern stars,
east and west stars, and southern stars.

The northern  star-worshippers we may  assoclate  with
Amnu, the east and west star cult with the pyramid fields af
Gizch, and the southern star-worshippers with Upper Egvypt,

What we have to do in the present chapter is to see whether
the ortentation of the structures helps us with any suggestions
touching the question whether we have to stop at the places
named and acknowledge Egypt to be the true eradle of astro-
nomical science ; or whether the facts we have considered compel
us to go a stage further back, and to recognise that the true
origin was elsewhere ; that, in short, astronomy, instead of
taking its rise in Egvpt, was simply imported thither.

It would appear from the recent work of the students of the
languages of Babylonia and Assyria that in these countries,
if anvwhere, there might have been civilisations more aneient
than the Egvptian, which have already been -glimpsed.

But before 1 go further something must be said about
Babylonia itself, for the reason that it also was the meeting-

ground of at least two different schools of astronomical thougeht.
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The facts connected with this subject arve still to a certain
extent involved in obscurity, which is little to he wondered at
when we think how recently any knowledge has been available
to throw light upon the past of these regions. I need, how-
ever, only briefly refer to them, and for this purpose shall use
the two most recently published books dealing with the ques-
tion which at present concerns us. I refer to Prof. Sayee's
“ Hibbert Leectures” and Prof. Jensen’s * Kosmologie der
Babylonier.”

But what period are we to take?

It follows from the investigation into the orientation of
Egyptian temples that the stars « Urse Majoris, Capella,
Antares, Phact, and a Centauri were carefully observed, some
of them as early as 5000 B.c., the others between 4000 and
3000 s.c. I have also shown that it is possible that at Kdfa
and Phile the star Canopus may have been observed as early as
6400 s.c. Further, that the constellations of the Thigh (Ursa
Major), the Hippopotamus (Draco), the Bull, and the Seorpion
had been established in pyramid times.

It becomes important, therefore, if we recognise this as the
dawn of astronomy in LEgypt, to see if any information is
extant giving us information concerning Babylonia, so that'we
may be able to compare the observations made in the two
regions, not only with a view of tracing the relative times at
which they were made, but to gather from these any conelusions
that may be suggested in the course of the inquiry.

The inquiry must be limited to certain detailed points;
we know quite well already, as I have stated before, that
the omen tablets, which mention a king ecalled Sargon
(probably  Sargon I. of Agade), who reigned in Babylon
about 3700 w.c., prove unquestionably that astronomy had
been cultivated for thousands of years before the Christian
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Era.! But to institute a comparison -we must leave the

general and come to the particular. 1 will begin with

the northern constellations, as it follows from my researches

that very early at Annu and Denderali temples were erected

for their worship—the worship of Anubis or Set, as I have

shown before; that is, of @« Ursee Majoris and v Draconis.
Tue Axzvu SchHoon. Ture WorsHIP oF SET.

According to Maspero, Set formed one of the divine
dynasties at Annu, and the northern stars seem to have been
worshipped there. I suppose there is now no question among
Egyptologists that the gods Set, Sit, Typhon, Bes, Sutekh, are
identical. To this list possibly Ombo and Nuln should be
added.” It is also equally well known that Sutekh was a
god of the Canaanites,” and Bes is identified with Set in the
Book of the Dead.!

It 15 also stated by Maspero that at Memphis® (time not
given) there were temples dedicated to * Sutekh ™ and ** Baal.”
In the chapter on the circumpolar stars I have suggested that
they were taken as typifying the powers of darkness and of the
lower world, and I believe it is conceded by Egyptologists that
Anubis in jackal form was either contemporancous with or pre-
ceded Osiris in this capacity,

In the exact centre of the circular zodiae of Denderah we
find the jackal located at the pole of the equator ; 1t obviously
represents the present Little Bear.

1 Besides the book on omens we have * The gbservations of Bel." or “ Illumination of Bel
(Mul-lil), seventy-two books dealing with conjunctions of Sun and Moon, phases (¥) of Venus,
anil appearance of comets, (Sayce, © Hibbert Lectures,” p. 29 The complete matenals for
the study of Babyloniun and .-\.-:::J.'ri:ﬂ| astronomy cannot be available until the catalosue of
the Kouyunjik Collection, now in conrse of publication by the Dritish Musenm, is finished.

2 Rawlinson, vol. 1., p. 316.

4 Maspero, * Histoire Ancienne,” p. 165.

i Pierret, “Le Panthéon Egyptien,” p. 48. I have before referred to a doubt on this
point.

5 Masperg, op. cif., p- 957,
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™

Now. do we et anv Babvlonian connection so far as we
have cone?

[ o |

We learn, to begin with, from Iterret' that the hippo-
potamus, the emblem of Set and Typhon, was the hieroglyph
of the Babylonian god * Baal.”

Do we get the jackal constellation in Babyloman astro-
nomy ? Of this there i1s no question, and in early times.
Jensen refers® to the various readings ¢ jackal” and

“leopard,” and states that it 1s only doubtful whether by

this figure the god Axv or the pole of the ecliptic Axu is_};::{/

meant. FEither will certainly serve our present purpose, anc
a leopard in Babvlonia might as easily symbolise the night
as a jackal in Northern Egypt.

There seems little doubt that the jackal, leopard, hyeena,
black pig (wild boar), and hippopotamus were chosen as the
representatives of the god of evil and darkness (associated
with the ewrcumpolar  constellations), on  account of their
ravages on flocks and herds and erops.  If this be agreed,
nothing 1s more proper than that the jackal should be associated
with North Egvpt, the hippopotamus with South Egyvpt, and
the wild Doar with a latitude to the north of Egypt (and
perhaps of Nineveh) altogether.  The representative of the
god of darkness, then, depended upon the latitude. In this
connection I may state that Drs. Selater and Salvin have
quite recently referred me to an interesting paper by the
late Mr. Tomes? on the habit of the hippopotamus when
it comes out of the water to exude a blood-coloured fluid
from special pores in its skin.  This explains at once why
Typhon took the form of a red lippopotamus, and why

1 Le Panthéon Egyptien,” p. 4.

# i Rosmologie der Babvlonier,™ p. 147,
3 & Proe, #ool. Soc.” 18350, P LG,
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Mzr. [l"n'i\lg, on the modern stage, l'llll]jll":-i 1[1=]||If:-:tn'E1h{_~|{-.~:. the
modern devil, with red fire.

[ know not whether the similarity in the words Anu, Annu
and An results merely from a coincidence, but it is certainly
singular that the most ancient temples in Lower Egypt
(Heliopolis and Denderah) should be called Aunun or An' if
there be no connection with the Babylonmian god Anu.

With regard to Anubis, it is quite certain that the seven
stars in Ursa Minor make a very good jackal with pendent tail,
as generally represented by the Egyptians (see page 276), and
that they form the nearest compact constellation to the pole
of the ecliptic.

The worship of Anubis as god of the dead, or the night
god, whether associated with the Babylonian Anu or not, was
supreme till the time of Men-Kau-Ra, the builder of the thivd
pyramid of Gizeh® (3633 p.c., Brugsch; 4100 n.c., Mariette).
Osiris 1s not mentioned. The coftin-lid of this king with the
prayver to Osiris ““marks a new religions development in the
annals of Lgyvpt. The absorption of the justified soul 1n
Osiris, the cardinal doctrine of the Ritual of the Dead, makes
its appearance here for the first time.”

It seems extremely probable, therefore, that the worship of
the circumpolar stars went on in Babylonia as well as i Egvpt
in the earliest times we can get at.

A very wonderful thing it is that, appavently in very early
times, the Babylonians had made out the pole of the equator
as contradistinguished from the pole of the ecliptic.  This they
called Bil. With this Jensen finds no star associated,” but
6000 p.c. this pole would be not far removed from those

I Dy, Wallis Budee informs me that An was an old name of the sun-sod,
# Rawlinson, vol. ii., p. G4,
6 Rosmolosie der ]:illl_'l.'lillliil'!',h p. 14
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stars in the present constellation Draco, out of which I have
suggested that the old Egyptian asterism of the hippopotamus
was formed.

Nor was this all; movements in relation to the eeliptic had
been differentiated from movements in relation to the equator.
We have inseriptions running :—

“ The way in veference to dnu,” that is the ecliptie with its pole at Anu.
“ The way in reference to Bil,” the equator with its pole at Bil,

In other words, the daily and yearly apparent movements
of the heavenly bodies were clearly distinguished, while we
note also

Kabal fami, * the middle of the heavens,” defining the meridian.

So far as [ can make out, when Anubis was supreme in
sgyvpt, the only spn-gods at Memphis and Anmnu were Ra
and Atmu.  Ptah appears to have been a mixed sun-star god,
t.e., Capella heralding the sun-rise in the Harvest Time.

Now I learn from Prof. Sayee' that in Babylonia Anu and
Bil ranked ax two members of a triad from the commencement
of the Semitic period, the third member being probably a
southern star symbolised as we shall see i the sequel; 1t 1s
only in later times in Babyvlonia apparently that we get a triad
consisting of sun, moon, and Venus,” Venus being replaced at
Babylon by Sirius.”

To the two northern divinities temples were built ; both
were worshipped i one temple at Babylon,' which must there-
fore have been oriented due north; and the pole of the equator
\the altitude of which is equal to the latitude of the place) was
probably in some way indicated. Here there was no rising
or scttinge observation, for Eridu, the most southern of the
old Babylonian cities, had about the same latitude as Bubastis,

I Bayee, “ Hibbert Leetures,” 1887, p. 193. 5 Jensen, p. 149,
- :"'\-:1_1.'4'| P 1903, 4 Hil_:\'i'-,', I 430,
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ovpt.  The pole of the ecliptie (Anu) would revolve round
the pole of the equator (Bil) always above the horizon.

So that since Sutekh = Anu
and Baal = Bil,

the temple at Memphis to those divinities reported by

m |1

Maspero (see ante) must have been oriented in the same way
as the one at Babylon, that is to the north; and if the =1|Jn'h"l‘
evidence be considered strong enough to enable us to associate
the Babvlonian Bil with the Egyptian Taurt, we have not
only Ursa Minor but Draco represented in the early worship
and mythology both of Egvpt and of Babylonia.

According to Prof. Sayvee' there is distinet evidence of
a change of thought with regard to Anu in Babylonia—there
certainly were great changes of thought in Egypt with regard
to Anubis.  Observations of stars near the pole of the w-]ij;tir
appear to have been utilised before they were taken as repre-
senting either the superior or inferior powers—before, in fact, -
the Anubis or Set stage qui Egypt was reached. After this /7
had Dbeen accomplished there was still another advance, in
which Anu assigns places to sun, moon, and evening star, and
symbolises the forces of nature.

There is evidence, though unfortunately it is very meagre,
that the temple worship was very similar in the two countries.

In the ceremonials in the temples the statues of the gods in
boats or arks were always ecarried in procession.* The same
rectangular arrangement of temples which held in Egypt, held
also in Babylonia, and this perhaps may be the reason why Bil
seems so often to refer to the sun, whereas 1t was the l.!a:i_llll'
given to the combined worship. Sometimes, on the other
hand, the worship of the stars 1s llf:—itin{_‘ﬂ}' referred to as taking

I Bavee, “ Hibbert Lectures,” p. 190. &
2 sayee, p. 280, There 13 a bas-relief in the British Muscom ﬁlunl.'iug this ceremonial.
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place in a solar temple.  Thus at Marduk’s temple, E-Sagili,
we are told that *two hours after nightfall the priest must
come and take of the waters of the river; must enter into
the presence of Bil, and putting on a stole in the presence
of Bil must say thix prayer,” ete.! The temple, then, will
probably have been oriented to the north. Night prayvers in
a sun-temple afford pretty good indications of a mixed cult.

The evidence, then, seems conclusive that by the time of
the founding of the temple at Anmu a knowledge of the stars
near the pole of the equator, and of the importance of obsery-
ing them, was common to N. Fegypt and to the region N.E.
of it.  Whether the worship of Set was introduced mto Egypt
from this region, or whether there was a common origin, must
for the present, then, remain undetermined.

Tur Egquisocrian ScuooL—THE WorsHIP OF THE SPRING-SUN.

The IKast and West ortentation, as we have seen, 1s chiefly
remarkable at the pyramids of Gizeh and the associated temples,
but it is not confined to them.

The argument in favour of these structures being the work
of intruders is that a perfectly new astronomiecal idea comes in,
one not represented at Annu and quite out of place in Egypt,
with the solstitial rising river, as the autumnal equinox was at
[oridu, with the river rising at the spring eqguinox.

We are justified from what is known regarding the rise of
the Nile as dominating and defining the conmencement of the
Egvptian vear at the solstice, m concluding that other ancient
peoples placed under ke conditions would aet in the same
wav : and if these conditions were such that :-i]n*iug would
mean sowing-time and autumn harvest-time, their year would
begin at an equinox.

1 .‘-':|.I1.'|_'r, P- 101.
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Now what the valley of the Nile was to Egvpt those of the
Tigris and the Fuphrates were to the Babylonian empire.  Like
the Nile, these valleys were subject to anmual inundations, and
their fertility depended, as in Egypt, upon the manner in which
the irrigation was looked after.

But unlike the Nile, the commencement of the mundation of
these rivers took place near the vernal equinox ; henee the year,
we may assume, began then, and, reasoning by analogy, the
worship in all probability was equinoctial,

A people entering Egvpt from this region, then, would
satisfy one condition of the problem. But is there any evidence
that this people built their solar temples and temple walls east
and west, and that they also built pyramids?

There is ample evidence (referred to in Chapter IX.)—
although, alas! the structures in Babylonia, being generally built
in brick and not i stone, no longer remain, as do those erected
in Eeyvpt.  Still; in spite of the absence of the possibility of a
comparative study, research has shown that in the whole region
to the north-cast of Egypt the temenos walls of temples and the
walls of towns run east and west ; and though at present actual
dates cannot be given, a high antiquity 1s suggested i the
case of some of them. Further, as has been already pointed
out, the temples which remain i that region where stone
was procurable, as at Palmyra, Baalbek, Jerusalem, all lie east
and west.

But more than this, it 1s well known that from the very
earliest times pyramidal structures, called ziggurats, some 150
feet high, were erected in each 1mportant city. These were
really observatories; they were 1}}'1'aunid.-' built in steps, as 1s
clearly shown from pictures found on contemporary tablets;
and one with seven steps and of great antiquity, it 1s known,
was restored by Nebuchadnezzar 11, about 600 n.c. at Babylon,



STATUE OF CHEPHREXN, FOUND IXN THE TEMPLE XEAR THE SPHINX.
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A careful study of the historical references to the various
pyramids built in Egypt leaves it beyond doubt that the
step pyramids arve the oldest. They could, then, most easily
have been constructed on the Babylonian model, and i this
fact we have an additional argunment for the intrusion of the
pyramid builders into Egvpt from Babvlonia.

But did this equinox-worshipping, pyramid-building race
live at anvthing hike the time regquired ?

3 - |
There 112 no doubt now i the mands of scholars that the

evidence 1s conclusive that among the kings of Babyvlonia were

the following :—!
H. 1
Entenna A : L2000
Naram-Sin 3200
. Sargon 1. 3750

The date of the earliest known pyramid in Egvpt may
perhaps be put down as about 5700 p.c. (Brugsch), or 4200
B.c. (Mariette).

Hence it seems that a third line of evidence 1s in favour
of the Babylonian intrusion. There was undoubtedly an
cquinox-worshipping, pyramid-huilding race existing in Baby-
lonia at the time the Egyptian pyramids arve supposed to have
been built.

Another comneeting link is found in the statues of
Chephren discovered in the temple at the pyramids, and
at Tel-loh (ancient Lagash) by M. de Sarzec in 1881, This
last find consisted of some large statues of diorite, and the
attitude is nearly identical with that of Chephren himselt as
represented in the statues in the museum of Gizeh.

This indicates equality in the arts, and the possession of
similar tools, in Chaldaea and Egypt about the time in question.
Further it iz supposed that the diorite out of which both

I See “Guide to the British Muoseum," p. T1.
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series of statues were fashioned came out of the same guarry
in Sinai.  The characters in which the inseriptions are written
are I what is termed ‘“ line ” Babylonian—i.e., they resemble
pictures more than cuneiform characters ; and the standard of
measurement marked upon the plan of the ecity, which one
of the figures of Tel-loh holds upon his knees, is the same as
the standard of measurement of the Egyptian pyramid builders
—the cubit of 2063, not the 4-"15:.-1}'1'{:-]5:1]n}'lnlliull cubit of 21-6.!

Now, although with regard to the eult of the northern stars
it was 1mpossible to decide whether the Egyvptian school of
astronomers came from Babylonia or from a source common to
both countries, it is eclear that with regard to the equinoetial
cult we are limited absolutely to Babylonia as the special
source.  The comeidence m time of the same kind of buildings
and the same art in the two countries puts a common origin
out of the question.

To sum up, then, so far as we have gone, both the north-star

worship and the equinoetial worship were imported into Egvpt.

I Bayce, Hibbert Lectures, p. 33,  Flinders etrie, Natwre, Aug. 9, 1883, p. 341.



CHAPTER XXXV.

THE ORIGIN OF EGYPTIAN ASTRONOMY (CONTINUED)—THE
THEBES SCHOOL.

The next question which arises now that we have considered
the facts relating to the astronomy of Northern Egvpt is one
connected with the cults which we have proved to come down
the Nile. Were they indigenous or imported ?

Although I have put it forward with all reserve, there is
evidence which suggests that the temples so far traced sacred

s p—

to the southern cult are of earlier foundation than those to the
11%, ;.lﬁ_thn are associated with Edftt and Philze, which are
known to be of high antiquity. This is one point of difference.
Another is that the almost entire absence of Set temples and
cast and west pyramids up the river indicates that, so far
as these structures go, we lack the links which astronomically
and mythologically connect the Delta with Babylonia either
directly or by common origin.

From Prof. Sayee it is to be gathered that the most aneient
people vet glimpsed there inhabited the region at the head
of the Persian Gulf, one of the chief cities being Iridu, now
represented by the mounds of Abu Shahrén on the eastern
bank of the I.lli