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Many members of the public
have been captivated by

recent books and video presenta-
tions concerning the pyramids and
the Sphinx of ancient Egypt. Books
by Graham Handcock, Robert Bau-
val and Adrian Gilbert make the
rather astounding – in archaeologi-
cal terms – proposal that the layout
of the site at Giza goes back to
10 500 BC. The basis for fixing that
date lies in astronomy and, in par-
ticular, in precession. 

Bauval explains the workings of
precession, and sees it as the key to
fixing the time in the distant past
when the pyramids were laid out in
alignment with the stars. I found
his argument ingenious, but uncon-
vincing, and checks revealed further
holes, as I report below.

The pyramids have a strong astro-
nomical association. The four faces
of an Egyptian pyramid are precisely
aligned with the four cardinal points
of the compass. Given that the
Egyptians never recognized a north
pole on the Earth, they could have
only done this by means of the rota-
tion of the sky about the North
Celestial Pole. The most obvious
way of fixing azimuthal north
would be by the symmetry of the ris-
ing and setting points of stars. The
great pyramid of Khufu is level to a
centimetre and aligned to a twenti-
eth of a degree, a tribute to the accu-
racy of ancient surveying skills.

Khufu’s pyramid also contains
four “star shafts”, aimed towards
the meridian in the sky. When the
pyramid was built (c.2500 BC),
these shafts aimed at the transit
points of Thuban (Alpha Draconis
– the then pole star), Orion’s Belt,
Sirius and Kochab (Beta Ursa
Minoris), clearly intentionally and

not coincidentally. The shafts
apparently served to direct the ka,
or spirit, of the dead pharaoh
towards these key stars. Thuban
and Kochab were circumpolar
“imperishable ones” (stars that
never die), Orion represented the
deity Osiris, and Sirius his consort,
Isis. Precession has since changed
the transit points, so the shafts no
longer function in this manner.

Khufu’s pyramid is the largest of
a line of three – together with that
of Khafre and the much smaller
pyramid of Menkaure. Given the
surveying skills of the Egyptians,
many have wondered why the line
of the three pyramids is slightly
crooked. One possibility is that the
design would allow for the smaller
pyramid to be later enlarged
(retaining its south and east faces)
to form a straight line of three
almost identical pyramids. Another
is that the deviation of the line

closely matches that of the three
stars of Orion’s Belt – which are
also slightly crooked. This has sug-
gested that the layout at Giza may
be an attempt to portray Orion’s
Belt. If so, the orientation of the
line, with respect to the cardinal
points, is wrong – for 2500 BC.
Precession, however, changes the
angle that the Belt makes in the sky.
Bauval claims that going back to
10 500 BC gives “a perfect match”.

Or does it? My own investigation
showed that, while the line of the
two outer pyramids is set 38° from
north, the angle of Orion’s Belt to
north in 10 500 BC is close on 50°!
Hardly an exact match. I calculate
that circular precessional motion
would give 47°, whereas including
nutational terms makes it slightly
higher. Bauval, on the other hand,
appears to have used computer pro-
grams. He implies that only with
modern sophisticated computers can

we examine the ancient skies! I
wonder if he also made the mistake
of measuring angles off a flat screen.

Bauval’s choice of 10 500 BC
(when Orion is furthest south in its
precessional cycle) also reinforces
his argument that the Milky Way
aligned with the Nile. But the
course of the Nile is variable, and
we do not now know where it ran
in 10 500 BC with any accuracy.

A parallel assertion of Hancock
and Bauval is to say that 10 500 BC
would be during the astrological
“Age of the Lion” – a connection
that they seek with the Sphinx.
However, the vernal equinox of
10 500 BC would lie at 2000: 11 h
40 m, +2.2°, which, although close
to the star pattern we now know as
Leo, still lies decidedly in Virgo.
Again, not a perfect match.

Finally, as my colleague in the
planetarium world Ed Krupp has
pointed out, the otherwise straight
line of the pyramids is deformed
towards the north, but the line of
Orion’s Belt is deformed towards
the south.

The astronomical basis for argu-
ing that the layout at Giza goes
back to 10 500 BC is therefore very
thin. Astronomy can do much to
counter the publicity surrounding
books that base so much conjecture
upon such flimsy science.
Anthony Fairall, Dept of Astrono-
my, University of Cape Town, Ron-
debosch, South Africa, 7700.
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Precession and the layout of the
ancient Egyptian pyramids
Anthony Fairall takes a hard look at some recent, well publicized
claims about the astronomical alignment of the pyramids.

The bands of different magnetism
on Mars are oriented approxi-

mately east-to-west and are about
100 miles wide and 600 miles long,
although the longest band stretches
more than 1200 miles. They appear
in some of the oldest crust on the
planet. Mars Global Surveyor
detected the magnetic stripes
serendipitously, while spending
more time than expected in a lower
orbit in order to slow down by
passing though the denser lower
atmosphere. 

The stripes are a record of a time
when Mars had a molten core and
a magnetic field that changed polar-

ity. On Earth, the stripes arise
because the magnetic minerals with-
in the seafloor record the alignment
of the magnetic field at the time
when they solidified. Because the
Earth’s field regularly reversed
polarity, the stripes formed in a
symmetrical pattern about the mid-
ocean ridges.

If the stripes on Mars formed in
the same way, they would imply
that the Red Planet once had some
form of plate tectonics that includ-
ed crustal spreading, the process
that produces ocean floor on Earth.
But the Martian stripes so far dis-
covered are not symmetrical. One
possible mechanism is cracking of a
crust that once had a uniform mag-
netic orientation, as a result of vol-
canic or tectonic activity. 

Are there stripes on Mars?
Mars Global Surveyor has shown that parts of the crust of Mars
have a pattern of magnetic stripes, just like Earth’s ocean floors.
This might mean that there once was some sort of plate tectonics
on the Red Planet – or it might not. Sue Bowler reports.

The pyramids were aligned with the stars, but which ones, and when?

The 1998 Harold Jeffreys Lecture
was delivered by Prof. Paul Richards,
Mellon Professor of Natural Sciences,
Columbia University. He spoke on
“Earth’s inner core – discoveries and
conjectures” at the A&G (Ordinary)
Meeting on 12 March 1999.

How Surveyor may appear at Mars
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