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Abstract

The primary orientation of the Phaistos palace, like that of the great majority of Minoan buildings
and graves, is to the east within the limits of sunrise. There were two main building phases: near the
end of the Middle Minoan IA period, ca 1900 BC (the Old Palace) and in the Middle Minoan IIIA peri-
od, ca 1750 BC (the New Palace). The two phases are unique in showing a difference in orientation of
the west facade of the central court from the earlier to the later building. Surprisingly, we cannot detect
a systematic change in the alignment of other parts of the New Palace. Its walls seem largely to have
the same orientation as the visible walls of the Old Palace.

Our study concentrates on three orientations of the palace: 1) The western side of the earlier cen-
tral court is aligned to the westernmost peak of Psiloriti, the ancient Mt Ida; 2) The east-west orienta-
tion of the Old Palace is close to sunrise at the equinoxes; 3) The western side of the later central court
is oriented to the highest peak in the south, behind which the bright star Canopus rose and set near
the equinoxes when that side was re-oriented. We conclude that the new appearance of the star is the
probable reason for the change in orientation when the New Palace was built. We conclude, further,
that this re-orientation at Phaistos provides information concerning the formative period of Minoan

astronomy.
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Introduction

This study is part of the Uppsala University
archaeoastronomical project, which includes seven-
teen major Minoan sites (Fig. 1). The results from
Phaistos are in good agreement with those we have
so far from the other sites (see our articles in the ref-
erences).

The excavation of Phaistos has been in progress
since the beginning of the last century, conducted
first by the Italian Archaeological Mission and later
by the Italian Archaeological School of Athens (La
Rosa and D’Agata 1985; La Rosa 1992). The palace
is located in central Crete near the southern coast c.
85 m above sea level, overlooking the Mesara plain
to the east, the most fertile area of Crete. It is gener-
ally considered to be one of the most important cen-
tres of Minoan culture. The site was inhabited from
Late Neolithic times (c. 4000-3300 BC) until about
200 BC. This is significant for our archaeoastronom-
ical study as intentional orientations to celestial bod-
ies necessitate the habitation of a place for many cen-
turies in order for the relationships between a build-
ing and these bodies to become familiar and receive
arole in a culture. This is especially so in the case of
stars, the positions of which change with respect to
the earth at a very slow rate, 1° per 71.7 years.

There were two main construction phases: the
Old Palace was built at the end of Middle Minoan IA,
¢. 1900 BC, and the New Palace was built in Middle
Minoan IIIA, c. 1750 BC (Levi 1964; Kanta 1998).
Both palaces had to be renovated to a greater or less-

er degree from time to time as a result of the many
earthquakes to which the island is subjected. There
is a manifest, albeit small, difference in the orienta-
tion of the west side of the central court of the earli-
er and later phases, a suggestive feature for an
archaeoastronomical study of the building as it is
nearly equal to the rate of the precession of the
equinoxes in 150 years (2.1°), the interval between
the construction of the two palaces (Fig. 2). Howev-
er, in the present case, the change is eastwards
whereas the motion of precession is westwards. Nev-
ertheless, as we have found several instances of
Minoan orientations to the bright star Arcturus, we
decided to keep orientation towards a star in mind.

To the north, the twin peaks of Mt Ida (h. c.
2450 m.), dominate the central court of the palace
(Fig. 3). Just below the easternmost peak lies the
cave of Kamares, which was an important Minoan
cult place from earlier times. Its large entrance is vis-
ible from the central court.

The palace was built close to the edge of a steep
slope, and the southeastern corner either eroded
away or collapsed in a natural catastrophe; this may
have been the result of one of the frequent earth-
quakes. When the New Palace was constructed, the
site was not shifted further to the west, where a safer
foundation could have been built. The western, or
main, facade of the building was, in fact, moved sev-
eral metres to the east. This suggests that the site
was chosen and retained for compelling reasons.
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Fig.1: Location of the sites in the Uppsala Archaeoastronomical Project.
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Fig.2: Plan of the palace at Phaistos. From Myers, Myers &
Cadogan (1992: 236), with permission

Orientation to Mt Ida

The north-south alignment of the earlier western
side of the central court to the westernmost peak of
Mt Idais striking (Fig. 3). We have concluded, how-
ever, for the following reasons that this is fortuitous:
1) The Kamares cave is located just below the east-
ernmost peak and its entrance is clearly visible from

Fig.3: Psiloritis, the ancient Mt Ida, as seen from the cen-
tral court of the palace at Phaistos

the central court, 2) Neither peak seems higher than
the other from the central court, 3) The later change
in alignment was not to any more prominent feature
of the mountain, but is somewhat to the east of the
centre of the dip between the two peaks, 4) Several
Minoan sites are dominated by a dramatic natural
feature, many of which exist in the mountainous
island, but there seems to have been no tradition of
aligning walls of any building to such a feature. Mt
Juktas, for example, is an important sanctuary and
impressive landmark south of the palace at Knossos,
but no part of the building is closely oriented to it. It
is relevant to point out that, according to our stud-
ies, the Minoans strove for exactness in their orien-
tations (see our articles in the references). Our stud-
ies have also shown that the main orientation of the
great majority of both buildings and graves was to
the east within the limits of sunrise (Blomberg and
Henriksson 2003b; 2001b). Shaw (1977) has writ-
ten a general discussion of the orientation of the
Minoan palaces.

Orientations to celestial events

Our research provides strong evidence that the
Minoans seem to have placed greater importance on
relating their buildings to celestial bodies rather
than to natural features of the landscape. They did
this by closely aligning specific parts of their build-
ings to major celestial events. The significance of any
particular celestial event varies from culture to cul-
ture, and in Minoan Crete we have found sunrise at
the solstices and equinoxes, the horizon risings and
settings of bright stars, and the eastern southern
major standstill of the moon to have been the focus
for orientations (Fig. 4). The Minoans were only
rarely interested in sunsets, whereas these seem to
have been important to the Mycenaeans (Blomberg
and Henriksson 2003b, 2001b). The orientation to
sunset at the equinoxes from Petsophas is due, we
think, to the difficulties of observing sunrise from
that place, the horizon being the sea and often
obscured by atmospheric conditions. This would
have caused sunrise to have been unobservable on
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the morning of the equinoxes in some years. Sunset
at the equinoxes occurred directly behind the coni-
cal peak of Mt. Modi and was more reliably observ-
able. We seem to have a parallel case at Phaistos (see
below). We have argued that the Minoan year began
on the evening of the first new crescent moon fol-
lowing the autumn equinox, and this effort to deter-
mine as exactly as possible when that event occurred
is therefore understandable (Blomberg and Henriks-
son esp. 2003b and 2002; Henriksson and Blomberg
1997-1998, 1996).

The orientation to a single major celestial event
is in itself good indication that the orientation is
intentional and not the result of chance. The pres-
ence of more than one orientation at the same site to
such an event offers assurance that the orientations
were deliberate (Blomberg and Henriksson 2001a).
It would have been very difficult to find sites where
several orientations could have been arranged, espe-
cially in a mountainous landscape such as Crete.
Remarkably, we have found the presence of more
than one orientation with respect to at least five of
the Minoan sites we have investigated: Petsophas,
Chamaizi, Pyrgos, Vathypetro and now Phaistos
(Henriksson and Blomberg 1996, 2005; Blomberg
and Henriksson 2003a, 2005).
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Fig.4: Orientations of the Minoan sites in the Uppsala
archaeoastronomical project.

Orientation to sunrise

The azimuth of the sun at sunrise and sunset at
the equinoxes are the only celestial events that do
not change appreciably as the result of precession.
The horizon opposite many Minoan sites, however,
varies due to the mountainous terrain, causing the
orientation to sunrise to be to an azimuth more or
less south of due east. At Phaistos, although there is
a high mountain in the east opposite the palace, it is
at such a distance (c. 65 km) that the azimuth of
sunrise is shifted southwards by only a few fractions
of a degree, being 90.3° (Fig. 5). In figure 5 we have
also shown the sun at azimuth 91.5°, when sunrise
would have been at right angles to the western facade
of the Old Palace’s central court. It is probable that
sunrise at the equinoxes was more reliably observ-
able at that azimuth from Phaistos, as the sun would
have risen above the layer of fog that frequently
obscures the distant horizon in the valley. We have a
similar case at Petsophas, as we noted above. Pin-
pointing the day of sunrise at the autumn equinox
was crucial in determining the beginning of the
Minoan year, and any difficulty would have been a
serious problem. Of course a manmade foresight
could have been arranged to mark the point of sun-
rise on the horizon, but the Minoans seem to have
preferred to anchor their buildings cosmically by
establishing tangible connections between them and
major celestial events by means of natural foresights.
We think this is the reason why they placed the
small building on Petsophas such that the sun set at
the equinoxes directly behind the conically shaped
Mt. Modi, thus clearly pinpointing the evening of
the equinoxes, as well as of the preceding day (Hen-
riksson and Blomberg 1996, Fig. 2). We shall see
below that they did something similar at Phaistos.

The change in the orientation of the west facade
of the central court would not have improved the
observation of sunrise at the equinoxes and therefore
would not have helped in determining the beginning
of the Minoan new year. As the azimuth of sunrise
does not change perceptibly due to precession and
the older orientation was adequate to compensate for
the low visibility at the horizon, there would have
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Fig.5: Sunrise from the palace at Phaistos on the autumn e-
quinox, 22 September 1900 BC. The time is local mean so-
lar time (refraction for t = + 10°C). The positions of the sun
at 06.06.00 and 06.21.10 correspond to the azimuths per-
pendicular to the two different orientations of the western
facade of the central court.

been no reason at all related to sunrise for changing
the orientation of the west facade of the central
court. Therefore we can conclude that the change in
orientation would not have been made for the sake of
sunrise.

As a result of the palace’s poor state of preserva-
tion we could not discover any arrangements to
dramatize the moment of sunrise through reflections
or shadows, as we have found at Knossos (Henriks-
son and Blomberg 2005; Blomberg and Henriksson
2002). It seems possible, in any case, that such
arrangements need not have been disturbed
irreparably by the small change in orientation of the
west side of the central court. This could also
account for the fact that the orientation of many
parts of the earlier building was not changed. (Fig.
2).

What we do find at Phaistos is the fact that the
sun sets on the day of the equinoxes directly behind
one of the peaks of Ephendi Christou (distance c.
600 m, h. above central court c. 60 m). The date of
the autumn equinox could have been easily deter-
mined by observation from the central pillar of the
monumental staircase at the main entrance to the

New Palace (Fig. 6). We do not know where the
main entrance to the Old Palace was located. The
atmospheric conditions in Crete at this time of the
year are not likely to have obscured this event very
often. On any occasions when it may have, the posi-
tion of the sun at sunset relative to the peak on the
days before the autumn equinox would have indicat-
ed when the equinox occurred. As we noted above,
the same method seems to have been used for deter-
mining the autumn equinox at Petsophas.

Orientation to a star

Once a re-orientation of the western facade of the
central court for the sake of sunrise can be excluded
as being most unlikely, the horizon rising or setting
of a bright star remains the most appealing reason
for the change. Several important Minoan buildings
were oriented to such a star, and at least four sites in
the northern half of the island were oriented to the
horizon rising or setting of the bright star Arcturus
(Fig. 4). Also, the constellation that we argue repre-
sented the double axe, the Minoans most important
symbol, was composed of several bright stars,
including Sirius, and it dominated the eastern sky at
the equinox in the Middle Minoan period (Fig. 7).
Thus in the three cases - Knossos, Petsophas and
Phaistos - bright stars had a special relationship to
the autumn equinox (Blomberg and Henriksson
1996; Henriksson and Blomberg 2005).

4 266 67 5 2 "}
Fig.6: Sunset at the autumn equinox behind Ephendi Chris-
tou from the central pillar of the entrance staircase to the
New Palace. The dates are given in the Gregorian calendar
and the times are local mean solar time at Phaistos (refrac-
tion for t =+ 10°C).
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Canopus, the second brightest of all stars after
Sirius, is an attractive target for the new orientation
at Phaistos. It would have become visible for the first
time from southern Crete somewhat before 3000 BC
from high up on the slopes of Mt Ida. It would never
have been observed in the northern half of the island
in the Bronze Age except from a mountain peak, per-
haps giving it a special meaning for the Phaistos
area. The appearance of this new star must have been
of the greatest significance, given the importance of
the celestial bodies for the Minoans. In our opinion,
such stars represented a Minoan divinity (Henriks-
son and Blomberg 1996, 113). It is clear that the
Minoans were strongly motivated to orient impor-
tant buildings to them, and the new appearance of a
very bright star, one brighter than Arcturus, could
have meant either the appearance of a new divinity
or a new manifestation of an already existing divini-
ty. There are many representations on Minoan seals
and rings showing what are interpreted to be divini-
ties and objects that were constellations hovering in
the sky (Fig. 8; Kyriakidis 2005).

Following its first appearance in the Phaistos
area, from the slopes of Mt Ida at some time around
3000 BC, Canopus rose higher in the sky at a very
slow rate. By c. 2800 BC it would have been visible
briefly just above sea level from the southern coast.
By c. 2080 BC it would have been visible, again
briefly - a few minutes only, from the hill Ephendi

Fig.7: The Minoan constellation of the double axe domi-
nated the southeastern sky at the autumn equinox in the
Middle Bronze Age, here opposite the palace at Knossos.

Fig.8: Gold ring from Knossos with a hovering figure (af-
ter Evans 1921, 160, Fig. 115).

Christou west of the palace (Fig. 9A). Unfortunately
this hilltop has not been excavated, but there still
remains an impressive stone floor. No original edges
or corners remain, however, by which an orientation
could be made. Not long ago small clay figurines of
the type recovered from the Minoan peak sanctuar-
ies were found below the hilltop (Watrous et al.
1993, 255), which leads us to believe that this site
also was a peak sanctuary, places which we have
argued were used to study the motions of the celes-
tial bodies (Henriksson and Blomberg 1996; 1997-
1998). By the time there was a palace, Canopus
would have risen and set behind the mountain in the
south, where it would have been above the horizon
for twenty minutes in the Old Palace period and for
twenty-nine minutes in the New Palace period (Fig.
9B). It is to the highest peak of this mountain that
the new west side of the central court is oriented.
Moreover, the heliacal rising of the star was three
days before the autumn equinox following its long
period of invisibility during the summer months. 1t
would have been an excellent harbinger of the
autumn equinox. The star would not have been visi-
ble from the central court during the life of the
palace, but the Minoans would have known, of
course, that it rose heliacally behind the mountain
just before the autumn equinox.

We propose that when the Old Palace was built c.
1900 BC, the presence of Canopus and it relation-
ship to the palace was known, but there had not
been time enough for the Minoans to have accom-
modated it in their worldview. During the 150 years
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Fig.9A: The first appearance of Canopus from Ephendi
Christou occurred in 2080 BC. The star would have been
visible for only a few minutes.

Fig.9B: In the Old and New Palace periods, the heliacal ris-
ing of Canopus would have occurred behind the mountain
south of the palace. The star would have been visible for less
than a half hour.

between the construction of the two buildings, the
star had climbed ever higher in the sky and
remained visible for longer periods of time. By the
time the New Palace was built c. 1750, we can
assume that its increasing prominence in the south-
ern sky would have had a growing impact on the
people of Phaistos, given the importance that the
Minoans attached to such celestial phenomena.

The New Palace period marked the beginning of
the high point of Minoan Culture. It therefore seems
credible that, at such a time, when the accumulated
knowledge concerning the celestial bodies was being
systematized and their use in keeping the ritual cal-
endar was established, Canopus would have had an
important place in the cosmic view of the Minoans.
In such a context the new orientation of the palace to
Canopus seems a natural step.

Conclusion

In our pilot archaeoastronomical study of seven-
teen representative Minoan buildings — the four
major palaces, seven peak sanctuaries and six villas,
we have found good evidence of systematic orienta-
tions to major celestial events (Fig. 4). We have
completed our study of eleven buildings and these
show a total of eighteen such orientations. There are
three additional orientations that we consider to be
Mycenaean, and two sites (Malia and Vathypetro)
have what we consider to be significant orientations
to the same event, but it is a major cultural rather
than celestial event, the beginning of the agricultur-
al year (Blomberg and Henriksson 2005). Five sites
have more than one orientation, and the peak sanc-
tuary on Petsophas, with four, has the most. Thir-
teen of the eighteen orientations have a surviving
natural or man-made foresight. Another remarkable
fact about these orientations is that no Minoan
building seems to have an orientation to sunset at
the solstices and the only orientation to sunset at the
equinoxes, other than the one here presented at
Phaistos, occurs at Petsophas (Henriksson &
Blomberg 1996, 1997-8). These two exceptions may
be due to the difficulty of observing sunrise at the
autumn equinox, which was used to determine the
beginning of the Minoan year. These statistics all
come from Middle Minoan buildings, but this may
be an accident of history. As buildings were
destroyed time and again by earthquakes, evidence
for the earlier periods may no longer exist.

Our study of the palace at Phaistos provides us
with a fuller understanding of Minoan interest in
the bright stars. The orientation of a major building
to such a star and to the prominent natural foresight
for its known, but unseen, position is further strong
indication of the importance of these bodies for the
Minoans. This orientation gives us also some indica-
tion that the formative period for Minoan astronomy
was in the time of the Old Palaces, ¢. 1900-1750 BC,
as that palace at Phaistos was not oriented to Cano-
pus whereas the New Palace was.
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