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ABSTRACT

Analysis of the symbols engraved on prehistoric unknown use terracotae, the so called
frying pan vessels (Teganoschema), reveal a symbolic writing that depicts astronomical
phenomena, that are complex calendars based on the Sun and the Moon and all then
known planets. The frying pan vessels are mainly found in Cyclades, and around the Ae-
gean, Crete, Attica, and Thessaly. They are artifacts of the Cycladic civilization of the Ear-
ly Helladic Era. They have been found mainly in graves and settlements. The first find-
ings came to light during the late nineteenth century in the islands of Cyclades and their
possible use is still causing strong scientific interest, as it is unknown. Until now, archae-
ologists could not determine their use and the meaning of their representations. It was
believed that these vessels were used in funeral rituals, therefore depicted patterns like
the sun and the sea may be associated with beliefs about the afterlife. We have studied
the morphology and the representations of the Cycladic frying pan vessels that are found
in museums and in literature dating from the middle of the 4th millennium.

In this paper we argue that the Cycladic frying pan contain calendars that are not only
based on the periodicities of the Sun and Moon, but in a very advanced knowledge of the
movements of the planets, their periodicities in relation to the Earth and the phases of
Venus, which is used as calendar, as well as pregnancy and birth predictor calculator..

KEYWORDS: calendars, prehistoric astronomy, prehistoric mathematics, ancient astron-
omy, ancient mathematics, frying pan vessels, pregnancy calculator, prehistoric Greece,
prehistoric Europe, Aegean, Cyclades.
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1. INTRODUCTION

The role of astronomy is crucial in all so-
cieties from the dawn of humanity. Socie-
ties from prehistoric times realize that their
lives depend upon climate and seasons
which they realize change with the changes
of the sunrise position on the horizon.
Gatherers relate collection of food, fruits
and hunters and fishermen organize fish-
ing and hunting, with seasons and the
phases of the Moon. Eventually they real-
ize that using astronomy and appropriate
mathematics enables humans to know
when to act properly in agriculture, to cul-
tivate, to seed etc. Ancient civilizations
governed their lives influenced by natural
phenomena, especially with the movement
of the Moon (Liritzis and Kosmatos, 2005).

In this article new evidence based on the
interpretation of marks and decorations on
prehistoric terracotae (4400 to 2000 BCE)
named frying pan vessels (from their
shape) indicates that during the Early Hel-
ladic Era humans in the Aegean probably
record astronomical phenomena with the
aim to predict the position of the planets
based on their periodicities.

The study indicates that humans at pre-
historic times in Greece have knowledge of
astronomy, they understand and use suc-
cessfully causality with accurate mathemat-
ics that they have developed to describe
and use the “laws of nature” they discover,
i.e. the periodicities and periods of planets
and probably the phases of the planet Ve-
nus (Hannah, 2015).

This study of the symbols on these terra-
cotae indicates that they have developed
some “advanced” mathematics that enable
them to use various symbols that enable
them to use large numbers (hundreds of
days, expressed with symbols each repre-
senting a number, unity, the number 7 or
14 or 28, using multiples of them and more
rarely another number sometimes ex-
pressed with the number of rays of star like
central image that probably represents the
Sun.

The numbers and their multiples are ex-
pressed with symbols, multiplications and

summations. The symbols vary with time
and region in the Greek seas.

Frequently terracotae that have the peri-
od of Venus have an eight rayed star like
the Macedonian star, which naturally is
related with the eight year period of Venus,
while one of them has a five rayed star
which represents the 5 synodic periods of
Venus in 8 solar years, which is one of the
symbols of Pythagoreans. Thus, one can
say that there was some sort of Pythagore-
ans before Pythagoras (Belen Castro, 2015).

2. PERHISTORIC ASTRONOMY
FRYING PAN VESSELS

AND

At this point some simple astronomical
knowledge is presented to understand bet-
ter the astronomical finds on frying pan
vessels. The Sun is the centre of the solar
system and the planets move in ellipses
around the Sun. As humans observe the
sky every night they see the stars rotate
around the axis of the Earth, or axis of the
Cosmos, at a rate of 15 degrees per hour.
Observing the sky for long they realize that
some astronomical bodies some of the
brighter ones, move with respect to the
fixed stars. These are the planets, the wan-
derers, as their name implies, that move
with variable speeds, but with certain peri-
odicities.

On these terracotae the astronomical
phenomena are recorded with their peri-
ods, the periods of the planets as seen from
the Earth, as a human living on Earth sees
them, in the Geocentric system. These
numbers are very characteristic and unique
and every planet has a distinct number of
days which give the identity of the celestial
body, the particular planet.

The most important periodicity of a
planet (or the Moon) is the synodic period,
which is the time period the planet takes to
reappear in the same position with respect
to the Sun, as seen from Earth.

It can be measured from syzygy, i.e.
when the planet and Earth are approxi-
mately on the same line with the Sun to the
next syzygy. In particular we call the con-
junction for the outer planets (Mars, Jupi-
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ter, Saturn) when the planet is behind the
Sun, when the Earth the Sun and the planet
are in approximately the same line. We call
opposition when the Earth is right in the
middle between the Sun and the planet,
again in almost a straight line. For the inner
planets, Mecrury and Venus, we call inferi-
or conjunction when the planet is between
the Sun and the Earth and superior con-
junction, when the planet is behind the
Sun. For the inner planets we name largest
Eastern (or Western) elongation from the
Sun, the largest angular distance from the
Sun as seen in the morning or evening.

Inner planets are the planets with orbits
inside the orbit of the Earth, i.e. Venus and
Mercury, which some ancient Greek au-
thors call solar planets. Superior planets,
those having orbits larger than the Earth’s,
can have only superior conjunctions with
the Sun.

Synodic period is the time required for a
celestial body within the solar system to
return to the same or approximately the
same position in its orbit relative to the
Earth and Sun. For example, it can be the
time between two conjunctions, opposi-
tions, etc. In this paper we will use the term
synodic period for denoting the time inter-
val between two successive conjunctions of
a planet with the Sun.

Venus appears in the sky before the sun-
rise for 263 days and then after the sunset
for 263 more days. The 263 days corre-
spond to approximately nine lunar months
(265 days). The fact that Venus orbits the
Sun in 224.65 days and the Earth at 365.256
days, it can be determined the synodic pe-
riod from the following relationship:

Synodic period=
1/(1/224 .65 - 1/365.25)=583.91days

The synodic or conjunction period of
Venus is a period of 584 days. Naturally it
is the same for inferior or superior conjunc-
tion. After the superior conjunction Venus
becomes invisible for a period of about 50
to 53 days, while after the inferior conjunc-
tion becomes invisible for a period of 8 to 9
days. This is the result of the very strong

light of the Sun that makes planets invisi-
ble, when they are at a small angular dis-
tance from the Sun.

All planets move around the Sun in the
same sense, the direct or prograde motion.
The planets as seen from Earth that moves
too around the Sun perform a backward
motion for a period of time as seen from
Earth. This backward motion is called ret-
rograde motion.

Venus performs a retrograde motion for
20 to 21 days before and after the inferior
conjunction, and reaches the highest ap-
parent brightness approximately 35 to 37
days before the inferior conjunction as
well. When the maximum apparent bright-
ness is reached, Venus is found on the east
of the horizon at approximately 47 degrees.
Afterwards until the inferior conjunction,
its brightness and height respectively to the
horizon is reduced.

After the inferior conjunction, Venus is
observed in the West with increasing
brightness and within the following 35
days reaches its maximum brightness,
while this angular distance from the Sun is
again the 47 degrees. For the following 228
days, the brightness decreases while Venus
goes around the Sun. After these 228 days
(9 lunar months), Venus becomes invisible
due to its passage behind the Sun, and then
reappears in the East. During moonless
nights, when Venus has maximum bright-
ness (at 47 degrees from the Sun), its light
creates soft shadows on the ground seen by
good observers, as described by ancient
astronomers.

From our analysis of the symbols on the
frying pan vessels, it is possible that some
prehistoric people that probably already
knew well the motions and the periodici-
ties of the Sun and the Moon, all the plan-
ets were a high interest too, based on our
interpretations of the records on frying pan
vessels. On the frying pan vessels we read
the synodic periods of all the planets, Jupi-
ter, Saturn, Mercury and Mars. Jupiter syn-
odic period is 399 days, Saturn 378 days,
Mercury 116 days and Mars 780 days.

It is very natural for humans to relate the
solar altitude at noon which varies during
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the year with seasons and climate. In fact
the term climate means inclination of the
Sun in Greek. The word KAIMA means
inclination, slope with respect the horizon-
tal plane, and ETKAIMA TOY KOZMOY
according to Hipparchus means terrestrial
latitude.

Generalizing the dependence of weather
with the season and the position of the Sun,
humans conclude wrongly that the stars
affect their lives and the climate. It is inter-
esting to note that humans relate planets
with weather conditions. The first reference
for the Venus is found on a Babylonian
plate (K160 in the British Museum) of the
16th century B.C. called the Venus tablet of
Ammisaduqa (mid-seventeenth century
BCE). It is recorded in the cuneiform in-
scription of King Ammisaduqa 21 times of
appearance and disappearance of Venus in
relation to weather. The phrase "when Ve-
nus disappears to the east for two months
and three days" is characteristic. However
the record about the disappearances of Ve-
nus in the Babylonian text is not associated
with the use of a calendar like the one that
occurs many centuries later to the Mayans,
who had knowledge of the 584 days of the
synodic period.

3. FRYING PAN VESSELS

The frying pan vessels appear first in
Cycladic I time period and they are more
widely spread during the Early Cycladic II
period. Their current name is given due to
their characteristic shape and not their use,
which until our days remains enigmatic.
They have either a forked or a quadrilateral
shaped handle, while the "base" has usual-
ly inscribable decoration of concentric cir-
cles, or simple spirals, radial patterns, and
sometimes illustrations of rowing boats.

Cyclades are a beautiful group of islands
in the Greek sea that have been extremely
important at prehistoric time, as they are
isolated, very safe places, as there were no
big wild animals. It is characteristic that in
Greek islands there are dwarf hippopota-
muses, dwarf elephants, dwarf horses

(smaller than ponies), some of them still in
Skyros, as large ones could not survive.
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Figure 1 Archaeological sites of the Early Bronze
Age in the Aegean where "frying pans" have been
found, based on Coleman, 1995.

Cyclades have been very important in
antiquity, before the bronze era as they
have good quality obsidian suitable for
blades. Cyclades have an advanced and
high tech industry of the blades of obsidi-
an, unique and very important for the soci-
eties of that era and these islands become
rich with important and impressive civili-
zation. Torrence (1979), Carter (1998) and
Liritzis (2010) present the technological
importance of Cycladic blade industries in
prehistoric societies. People in the Late
Pleistocene and Early Holocene are good in
seafaring, which was common in the Aege-
an where craft and cultural contact are
widespread during the 3rd millennium
BCE (Liritzis, 1988), while migrant farmers
is necessity as the small island do not pro-
duce sufficient cereals for a large and pros-
perous population and travel becomes nec-
essary for food too (Broodbank and
Strasser, 1991). All these require a good
knowledge of astronomy for navigation as
Protocycladic colonization of Crete (Brood-
bank, 1993).

The difficulties to sail and trade without
sails at long distance require knowledge
that eventually gives power in the early
Cyclades. All this travelling and agricul-
ture needs good knowledge of astronomy
for many reasons.
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Figure 2 Venus conjunctions and periodicities.
Notice the 9 month period which very naturally
makes humans to associate this planet with
women, the goddess of fertility and love, Aph-
rodite or Venus..

3. ASTRONOMY ON TERRACOTAE

The frying pan vessels are probably rec-
ords of astronomical knowledge, some
kind of astronomical manual, expressed in
art and it seems that the Neolithic people
used it to associate activities like agricul-
tural and social events, festivities to them
related to the movements of the planets
and especially with the movement of the
Venus, as this planet happens to be very
bright and at the same time to have two
distinct long periods that by coincidence
are equal to the pregnancy period and hu-
mans very naturally relate the planet with
women and reproduction, and hence the
planet signifies the fertility goddess, Aph-
rodite - Venus - Ishtar.

The periodicity of planet Venus is very
common in frying pan vessels. It is very
characteristic that almost all frying pan
vessels that have the periodicities of planet
Venus. More than half of all vessels that we
have studied display symbols that have to
do with female genitalia and have a num-
ber of etchings that possibly correspond to
the number of days of pregnancy and the
period of planet Venus.

Figure 3 Venus holding a mirror and a Cycladic
frying pan. National Archaeological Museum of
Athens.

Frying pan vessels are quite spread in
the Greek seas. The archaeological sites of
the Early Bronze Age in the Aegean where
"frying pans" have been found in various
places are Pefkakia, Manesi, Manika, Litha-
res, Eutresis, several places around Athens,
like Marathon, Palaia Kokkinia, Raphina,
Ayios Kosmas, Markopoulo, Aegina and
Corinth, Perachora, Nemea, Berbati,.
Tiryns, Lerna, Asine, Epidauros, Asea in
Pleoponnese, Keos, Ayia Irini, Andros, Sy-
ros, Chalandriani, Mykonos, Siphnos, Ak-
rotiraki, Despotikon, Paros, Kampos, Nax-
os, Grotta and Aplomata, Naxos, Ayioi
Anargyroi, Louros;, Ano Kouphonisi,
Amorgos, Kato Akroterion, Sikinos in Cyc-
lades and in Crete, Agia Photia (see
Tsountas, 1898, 1899, Papavasileiou, 1910,
Zervos, 1957, Mylonas and Angel, 1959 and
mainly Davaras, 1972, 1976 and Coleman,
1995, who classifies them).

4. THE FRYING PAN VESSELS AND
THEIR ORIGIN

The first findings came to light during
the late nineteenth century in the islands of
Cyclades and their possible use is still caus-
ing strong scientific interest.

For the study of frying pan vessels see
Tsountas (1898, 1899), Mylonas and Angel
(1959), Davaras (1972, 1976), Davaras and
Betancourt (2004), Coleman (1985) who
makes an excellent classification of these
vessels.
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Davaras (private communication, 2014)
is in fact the first to conceive the possible
relation of time and astronomy with the
frying pan vessels.

Astronomy has been and still is im-
portant for travelling at sea. People had to
use the sea to travel, as the roads of the sea
were the only one available in antiquity.
Agouridis (1997) and Sampson (1998) pre-
sent the importance of sea travelling and
sea routes and means for navigation in the
Greek seas. Liritzis and Kosmatos (1995)
discuss the importance of solar changes
and climatic cycles (using tree-ring record
from the Parthenon) which force people to
realize that they need astronomy to keep
their societies.

WYY Y Y Y

Figure 4 Frying pan vessels with female pubic
symbols

\4\/ \;/ \4»/\41/ l\qsf"’) \\ﬁ:’/

Figure 5 Frying pans vessels with two-pronged
handles

The most recent study concerning the
morphology of their construction and their
possible use was published by John E.
Coleman and in the map (Fig. 3) the sites
where the frying pan vessels have been
found is shown. Based on their construc-
tion form, the frying pan vessels can be
classified into categories according to the
astronomical information they contain.
(Fig.4, 5).

We observe that the frying pan vessels
with two-pronged handles Fig.5 (shapes 9,
10, 11, 12) as well as those with the female
pubic symbols and the cavity Fig.4 (shapes
1, 2, 3, 4, 5) make references to the 584 syn-
odic days of Venus.

On the other hand, those who have a dif-
ferent handle (as seen in the shapes 13, 14,
7, 8, Fig. 4, 5) portray the synodic days of
planets with masculine names (Mercury,
Mars, Jupiter and Saturn).

Out of the 120 different frying pan ves-
sels that are known, the best 31 which are
the most complete ones, without important
parts missing, have been examined and
five of the most characteristic frying pan
vessels are presented in this study.

The frying pan vessels that bear the pu-
bic mark are shown in the Fig. 6 (shapes 1,
2,3,4,5 6,7, 8, 9). The only exception in
the symbolism is the shape 10 in Fig. 6
which represents the male organ. In this
frying pan vessel from Chalandriani in the
island of Syros, Greece (Fig. 8) we meas-
ured a total of 780 impressed symbols at
the bottom surface, which correspond to
the Synodic periods of planet Mars meas-
ured in days.

5. FRYING PAN VESSELS AS MIRRORS
AND POSSIBLY AS INSTRUMENTS TO
OBSERVE THE SUN INDIRECTLY

Tsountas (1898, 1899) has introduced the
theory that the frying pan vessels were
probably functioning as mirrors by pouring
water inside them since they were glazed
in the interior, us implies that mirrors were
made of vessels with water, as esoptron
means looking inside. The quality of frying
pans as mirrors has been examined thor-
oughly experimentally by Papathanasso-
glou and Georgouli (2009) and they con-
clude that they really are excellent mirrors
if filled up with water or other liquids, as
their bottom has a dark colour that makes
them very reflective. The same concept of
frying-pan shaped copper made mirrors
with a rim that permits to fill with water to
make a better mirror have been in use for
millennia.

The handles seem to prevail 2,500 years
later, and even today. On the other face of
these copper made mirrors there are repre-
sentations of the goddess Venus, and simi-
lar representations of Aphrodite holding a
mirror as on the Attic vase of the 5th centu-
ry BCE. (Fig. 3).

Frying pans can possibly be used to ob-
serve the Sun too. Many ancient authors
refer to reflections of the Sun and even the
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myth of Medusa really implies exactly this
observation of the Sun using reflection.

Figure 6 Forms of handles of frying pan vessels,
mainly with female genitalia on the handle of the
vessel, from Chalandriani, Syros, Greece. Modified
from Coleman, 1995.

Many ancient texts inform us that we can
only see the Sun through reflection with a
mirror. For example in Scholia in Euclidis
data et catoptrica we read “... TOY HAIOY
OAOI'QRAEZ EAAAMITIONTOZ YAQP TIZ
EN TTINAKIZKQ BAAQN EITION AYTO
®H TOIXOY TINOZ, ..”, ie. if we fill a
plate with water we can observe the shiny
burning image of the Sun using a dish that
contains water and observing the reflected
and projected image on a wall.

Another passage shows that it was
common to observe the Sun with a mirror
as Gregorius Nyssenus in Canticum canti-
corum inform us referred to Jesus
“..KA®GAIIEP EN KATOIITPSQ2 BAEIIEI
TON HAION, i.e. we see [Jesus| as we see
the Sun by reflection in a mirror, and again
“TQ HMETEPQ KATOIITPQ
ENZQIPA®OYXAI TON HAION”; and he
continues “... OYTQ KAKEINOI QX EN
KATOITTPQ KA®APQ TH EKKAHZIA
TON THX AIKAIOXYNHZ HAION
BAETIOYZI”, i.e. we see [the invisible Je-
sus] as they see the Sun using a clean mir-
ror.

6. FRYING PAN VESSELS FROM CHA-
LANDRIANI IN SYROS, 2800 TO 2300
BCE

Syros has most of findings from the Ear-
ly Cycladic II period, when the Cycladic
civilization flourished and navigation in
the Aegean has developed. The findings in

Chalandriani come from 600 family graves.
The characteristic offerings are clay frying
pan vessels usually with forked handles,
which have incised decorations on the ex-
terior. Most of them have incised pubic tri-
angle just above the two-pronged handle.
These pubic triangles vividly resemble the
genitalia of the marble female figurines and
statues; this detail that allows hypothetical
correlations between the elements of nature
and the female fertility.

Frying pan vessels are not very frequent.
The fast that only a small number of frying
pan vessels are found in 600 family tombs,
probably means that very few people could
have the wealth to afford to have them, or
had the knowledge to use them. These
were probably the wise people that could
predict phenomena and mainly keep the
calendar for agriculture. Presumably the
frying pan vessels were status symbols too.
These terracotae possibly gave the power
of knowledge to predict astronomical phe-
nomena based on the periodicities of the
planets and even to foretell the position of
a planet with respect to the Sun for an ob-
server at the Earth, when Venus will reap-
pear in the morning before sunrise after
disappearing in the evening after sunset,
etc.

Even though frying-pan vessels are
mainly found inside graves, there are many
samples that come from settlements. Until
now, archaeologists could not determine
their use or the meaning of their represen-
tations. It is believed that since these ves-
sels were used in funerary rituals, patterns
like the sun and the sea may be associated
with beliefs about the afterlife.

The offerings of the Early Cycladic I and
II period found in cemeteries of Naxos
(3200-2300 BCE) are very interesting, since
they are evidence of rich societies with
prestigious luxury goods. Among the find-
ings were statuettes made of the best mar-
ble from the Island of Paros and metal jew-
els that accompanied the dead. Vessels of
this type were primarily found in tombs;
however, the samples from settlements
suggest that they were also used in the eve-
ryday life. Alongside the frying pan vessels
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there were also small pots, some of them
made of semiprecious stones, containing
red and blue dye. These dyes perhaps were
used to underline a mark on the frying pan
vessel, to know the “date”, the phase of the
planet and to predict the motion of the
planet in the sky, perhaps the distance
from the Sun.

6.1 Venus Calendar, Syros, 4971

The artefact marked 4971 in the National
Archaeological Museum of Athens is from
Chalandriani, Syros Island, Greece. On this
item we observe an eight-pointed star in
the centre of which there is a circle with 164
imprinted menisci. By adding up the 164
points with the 19 points located at the bot-
tom left of the vessel results to 183 days. It
is exactly the number of days between the
winter and the Summer solstice. Therefore,
it is probable that the ancients were watch-
ing the solar calendar alongside the synod-
ic calendar of Venus and the synodic lunar
months.

On this finding, we observe a clear re-
cording of the synodic period of Venus.
More specifically, if we add up the im-
printed menisci located outside the eight-
pointed star, we realize they are 584
(=60+59+67+72+81+89+78+78), a number
that corresponds to the synodic period of
planet Venus. This artefact correlates and
supports the monitoring of two calendars:
a Solar of 365 days, and the synodic Venus
calendar of 584 days.

Humans use Venus as together with Ju-
piter are the brightest planets. Venus in
particular moves much faster than Jupiter
and it is very easy to follow the motion of
Venus, night by night and week by week.
At the same time the “observer” can move
the mark painted with a dye from one
mark to the next. Till few years back many
Greek peasants, sailors knew very well the
phases and the appearance of Venus. The
eight year period was extremely important
too, as it is a period that it is divided by an
integer number of lunar months and hence
is a period easy to keep.

60 days
59 duyy
67 days
72 days
81 days
89days /L
T8days /.,

78 dayy

S84

164 dayy
19days

183X2-166

Figure 7 Frying Pan no. 4971 from Chalandriani,
Syros. National Archaeological Museum of Athens.
Notice the pubic symbol near the handle, the eight
rayed star that is the eight year period planet Venus

takes to return to the same distance from the Sun,
which is equal to 99 lunar months or tow Olympiad
periods, one of 49 months and the next of 50
months.

6.2 Mars Calendar, Syros Island, Chalan-
driani

The frying pan vessel marked 5012 is the
largest one in the National Archaeological
Museum in Athens comes from Chalandri-
ani, Syros.

This artefact has a diameter of about 35
cm and it is reasonable to be larger than the
other frying pan vessels, since, as it will
become evident, it has 780 imprints of
small triangles corresponding to the synod-
ic period of the planet Mars.

If we observe Fig. 8, we will notice 142
points in the inner circle. At the bottom of
the frying-pan and near the handle, we no-
tice an imprint cyclic mark and a cross of
imprinted triangles (see Fig. 8). Both of
them together, it seems to represent a phal-
lic symbol made of a A shaped symbol /\
with a cross (1) inside. These symbols con-
sist of 17 (A) and 24 (1) imprinted triangles
respectively. Adding the points mentioned
above (142+17+24) we take a sum of 183
imprinted triangles, which corresponds to
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the period between the winter and summer
Solstice.

i} 142 days 3SX3+1 = 106days

A 17days 87X3 = 261days

X 24davs (28450469

¢ 183 +67+57)=271 days
Center 142 days
Mars 780

No.5012 Synodic

......

Figure 8. The frying pan from Chalandriani in Sy-

ros. No. 5012 at the National Archaeological Muse-

um in Athens. Notice the A shaped symbol /\ with

a cross (T made of 24 dots) inside it in the handle.
The number 183 is possibly half a year.

If we count all the imprinted triangles
(Fig. 8) located in the frying pan outside
the area with the phallic symbol, we reach
780 imprinted symbols.

If we consider that the sum of 780 im-
printed triangles represents days, then we
should accept that the Cycladic people
have recorded the synodic period of Mars
on this artefact.

This observation, in connection with the
frying pan vessels that will be presented
later on this paper, indicates that the proto-
Cycladic People of the 3rd millennium BCE
had astronomical knowledge and had rec-
orded the observed synodic movements of
the known planets in our solar system with
great accuracy, using large numbers, up to
a few hundreds.

6.3 Human gestation Calculator, Syros

The frying pan vessel (artefact marked
5153) in the Archaeological Museum of
Athens comes from Chalandriani, Island of
Syros, Greece.

We observe the characteristic circle with
the 32 imprinted menisci forming the sym-
bolic pubic triangle, and a circle at the bot-
tom that bears a vertical line with 10 im-

printed symbols.

The construction topology of the frying

| pan vessel shows three regions on its back:

a) In the centre there is an eight-pointed
star. In the centre of the star there are two
concentric circles with two rows of 18 and
13 imprinted menisci. This set of points
adds up to 62 (31x2). The rays of the eight-
pointed star have 41 imprinted points. The
sum of all the points is 103 (62+41).

b) The sum of the imprinted points be-
tween the radii and the outer circle is 247
(=17+27+36+32+31+35+37+34).

c) Between the inner circle of the star
and the outer region of the frying pan there
are three rows of imprinted meniscus that
give us a total of 234 (=86+74+74).

The total sum of all the imprinted menis-
ci is 584 (=103+247+234).

A possible way of use of the above vessel
from a woman could have been to follow
her menstrual cycle on a daily basis. If her
menstruation did not appear within 32
days, she would continue to mark the outer
circle with the 234 imprinted menisci, as
can be seen in Figure 9.

As a result, when the cycle was complet-
ed there would have passed (32+234)=264
days, or 9 lunar months, which coincides
with the pregnancy period of women. At
the end of those 264 days the day of the
child’s birth would have arrived.

Apart from its function as a human ges-
tation calculator, the frying pan vessel in
Figure 9 also functioned as a calendar
based on the synodic period of Venus in
the following way:
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Figure 9: The frying pan no. 5153 from Chalandria-
ni, Syros Island. National Archaeological Museum
in Athens. Notice again the eight rayed star in the
middle which probably represents the eight year
period which corresponds to five synodic periods
of Venus or 99 lunar months, two Olympiads.

Consider that the centre of the star with
the two cycles of the 62 imprinted triangles
corresponds to the number of days when
Venus vanishes behind the Sun (superior
conjunction). Since there are 41 imprinted
triangles on the rays of the star, we assume
that they signify the number of days when
Venus was in retrograde motion, before the
inferior conjunction, where she vanishes in
front of the Sun for about 9 days. These
nine days can be observed at the bottom
with the description "Dark days". The most
likely entry would be 20 days before the
inferior conjunction, starting at the edge of
the star where the radius is open. We have
marked that point in Figure 5 with the
word "start". The woman would mark six
points, then she would mark another 7 in
the next radius and she would complete
the marking on the last radius with 7
points. After that, she would mark the 9
dark days of the inferior conjunction and
she would complete the marking at the
next rays of the star, which we have
marked as 5, 6, 4, 3, 3, thus recording for 21
days the retrograde movement that would
follow. Then she would mark the area with
the 17 points where Venus would reach her

maximum apparent brightness. She would
then continue by marking the areas 27, 26,
32, 31, 33, 37 and 34, i.e. a total of 247 im-
printed menisci. After that she would mark
the 53 points in the centre, which corre-
spond to the dark days of the superior con-
junction. Finally, she would complete the
record by marking the outer circle with the
234 imprinted menisci.

Figure 4b oY ie & Do

Venus 584

Figure 10: Frying Pan vessel from Syros

Another frying pan (Fig. 10) comes from
Syros and it is similar in function to the
previous one. In the centre there is a spiral
with five helices and it has 17 impressed
triangles around it. If we multiply 17X5 =
85 and if we add the 31 points of the inner
circle we get a total sum of 85+31 = 116
days. This number can be associated with
the synodic period of the planet Mercury.
The next circular area contains 266 im-
pressed dashes that correspond to the 9
lunar months observed in a circle around
the area. Finally, the outer zone contains
143 impressed triangles.

The basis of the frying pan has two feet,
each one decorated with the symbol of the
spiral. Those symbols correspond to two
lunar months of 59 days. The supporting
base has 32 impressed points. If we add up
all the points from the centre to the periph-
ery we get: 116+266+143+59 = 584, which
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corresponds to the synodic period of Ve-
nus.

6.4 Calendar and Human gestation Calcu-
lator from Louvre

In the following, a Cycladic frying pan,
dated around 2700 BCE is presented. It
comes from Syros and it is now in the Lou-
vre Museum in Paris. Its dimensions are
approx. 20.3x22cm and its thickness is close
to 4 cm. As shown in Figure 4, it has an in-
cised decoration of triangles and dashes,
organized in four circles. The number of
markings is certainly not accidental. As we
observe, the inner circle has a seven-
pointed star in its centre and 9 triangles
around it, while the next circle has 34.
Overall there are 9+34 = 43 imprinted tri-
angles, and if we assume that the 7 interior
points are the key for the 7 days, then the
inner circle corresponds to 43X7=301 days.

Between the two concentric circles there
are 77 parts with three dashes each, result-
ing in a total of 231 dashes. Then we notice
8 incised running spirals, which corre-
spond to Venus, just like in the other arte-
facts. The outer circle shows 128 imprinted
double triangles, which add up to a total of
256. The whole disk is based on two legs,
decorated with 27 and 25 vertical dashes
respectively (a total of 52). The whole con-
struction is based on a flat base with 32 im-
printed triangles. If we add up these im-
printed triangles with the engravings
(9+34+231+256+52) they give us a total of
582, which corresponds to the number of
days that Venus needs in order to come
into conjunction. Another interesting ap-
proach emerges if we consider the 7 days in
the centre as a key; then we have 43x7 =
301 days, then in the next cycle 77x3 = 231
days and finally 52 days at the base. The
sum of these days is a total of 301+231+52 =
584 days, which is exactly the synodic peri-
od of Venus.

Figure 4

Figure 11: Cycladic frying pan that has a calendar
based on Venus synodic period and the period of
pregnancy of 9 months, dated around 2700 BCE, it
comes from Syros Island, Greece, and it is now in
the Louvre in Paris. The eight spiral decorative
probably represents the oktaetiris, a period of 8
years, which is 99 lunar months or 5 Venusian syn-
odic periods.

Almost all Venus based calendars, which
are the majority (more than half of the to-
tal) have a 8 ray star, the so called Macedo-
nia star, depicted in the middle, and some-
times several motifs that come in 8, like the
8 spirals of the Cycladic fynig pan in Figure
10, which is the 8 year period later called
Oktaetiris (or oktaetiris). Oktaetiris, de-
scribed by Cleostratus, is the period of 8
solar years (more correct tropical years)
equal to 2921.9375 days, which is equal to
99 synodic Lunar months (2923.5282), or
107 Sidereal lunar months (lunar month
with respect to the stars) and equal to 5
Venusian synodic periods or 13 Venusian
sidereal periods and of course two Olym-
piad periods that were very important for
the Greeks. An oktaetiris was the period of
reign of many heads of state in antiquity
(and today as a matter of fact). Oktaetiris
was in use in Scandinavia till the 12 centu-
ry AD, celebrated every eight year with
human sacrifices; following in practice the
ancient Greek myth of Minotaur of 2000
BCE, which proves that this was a Pan-
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European tradition and a continuity for at
least three millennia.

We see on one occasion of a frying pan a
5 ray star, which is what is commonly
called pentalpha, and which becomes later
one of the symbols of Pythagoreans and of
course represents the oktaetiris. This sym-
bol was called in antiquity pentemychos as
in the cosmogony of Pherecydes of Syros
and the "five corners" are where the seeds
of Chronos (Time) and the Pythagoreans
call it Hugieia Pentagram used by Neopla-
tonists as symbol of recognition by the Py-
thagoreans,

7. POSSIBLE WAYS TO USE A FRYING
PAN VESSEL AS CALENDAR

Let us suppose that the islanders of the
Cyclades used a thin charcoal or paint in
order to mark each day, then the 9 imprint-
ed triangles in the centre would correspond
to the days that Venus disappears while
moving in front of the Sun in the inferior
conjunction. Then they would mark the
next cycle with the triangles corresponding
to 34 days, which would show Venus in the
East with a half-crescent form while its
brightest appearance would be on the 35th
day. In the next circle they would colour
231 dashes, which correspond to the days
that Venus needs in order to complete the
Eastern appearance, before she disappears
in the superior conjunction. Overall it
would have been 274 (265+9) days and Ve-
nus would have entered the dark period.
Then the Cycladic islanders would begin to
mark the legs of the frying pan, which have
52 vertical lines and correspond approxi-
mately to the number of days that Venus
remains hidden behind the Sun. After that,
256 days would follow during which Ve-
nus would move to the West, to complete a
synodic period of 582 days (274+52+256).

During these movements Venus would
approach the Sun like “touching” each oth-
er twice, at the sunrise immediately after
the inferior conjunction and shortly before
the superior conjunction. Similarly, Venus
would approach the Sun two times during
the sunset. Assuming that the Cycladic is-

landers considered those contacts of the
two celestial bodies important in their reli-
gious belief, we might assume that they
would mark them at the base of the frying-
pan with the 32 imprinted triangles. Thus,
in a period of 8 solar years, they would
record the 32 contacts or conjunctions of
the Sun with Venus.

Figure 12: Blue and red pigments to colour body
and face or even to mark on frying pan vessels?

A possible alternative use of the frying
pan vessels, compatible with its use as a
calendar, would be the monitoring and es-
timation of the date that a woman would
give birth to a child, in the following way:
On a daily basis, each Cycladic woman,
would mark her menstrual cycle with col-
our at the base with the 32 imprinted trian-
gles. Within 32 days she would know that
she was pregnant if her menstruation was
late. We believe that the nine-pointed cen-
tral star indicates the nine lunar months
9X29.5, corresponding to 265 days, and the
amount of human gestation days. Since the
two inner circles give a sum of 34+77 X3 =
34+231 = 265 days, we conclude that the
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Cycladic woman would first mark her
menstrual cycle at the base with the 32 tri-
angles, and then she would move into the
inner circle of the 34 points where she
would mark how many days she was late.
When all 231 points of the next cycle were
coloured, she would have predicted the
day she would give birth.

It is therefore possible that this vessel
was not only used as a calendar based on
the conjunctions of Venus, but it also func-
tioned as a human gestation calculator for
women. The Cycladic woman would mark
on that vessel each passing day from the
conception date until the 265th day, when
she would give birth to her child.

8. DISCUSSION

Analysis of symbols on all Frying Pan
Vessels of the 4th and 3rd millennium BCE
give indications that these teracottae prob-
ably contain complex accurate calendars,
which are based not only on the periodici-
ties of the Sun and Moon, as in several oth-
er nations. See for example Aveni (1990),
Broodbank and Strasser (1991), Coleman
(1985),

Davaras (1972) and Hodges (1998) and
Liritzis and Kosmatos (1995) for the im-
portance of cli-mate for the ancient people.

The decipherment of the frying pan ves-
sel decorations shows an advanced
knowledge of astronomy and mathematics,
of the notion of causality and a pre-
Pythagorean tradition that is similar to the
original one of Pythagoras or Orpheus.
From the present study it is very probable
that humans perhaps back at the 5th mil-
lennium BC have an understanding of the
movements of the five planets, of their pe-
riodicities with respect to the Earth and es-
pecially of the phases of Venus (on more
than half of the frying pan vessels), which
are used as calendars pregnancy, for pre-
dicting the date of birth of an expected
child.

The results show an advanced
knowledge of mathematics, beyond the ex-
pectations and beliefs we have for prehis-
toric people.

The dots and lines, and other symbols
that often appear in frying pans, such as
helices (spirals) usually represent a number
of days, such as a period of seven days or a
period of months, as well as other periods,
which sometimes are based on a number of
rays depicted around the centre of frying
pan.

From the total of 31 frying pans, we
studied, 19 frying pans show the synodic
period of Venus. This forms a rate of 60%.
In half of them, the synodic periods of Ve-
nus and Jupiter are drawn together. The
most important of these periodicities is the
oktaetiris, a period of 8 solar years equal to
99 lunar months or equal to 5 conjunctions
of Venus as seen from the Earth.

In 9 out of 31 frying pans, the synodic
period of planet Mercury (Hermes) is pre-
sented, while in 1/3 of the frying pan ves-
sels (10 out of 31) the synodic period of
Mars along with synodic period of Saturn
are represented by imprinted symbols. In 6
out of 31, along with the synodic periods of
the pre mentioned planets, the solar calen-
dar of 365 days is drawn.

In 4 frying pans, 59 etchings are drawn
possibly corresponding to the 59 days re-
quired for a two lunar months cycle. Final-
ly a clay frying pan exhibited in Cycladic
Art Museum in Athens (no. 99) of the Early
Cycladic I-II period of the Kampos phase
(2800-2700 BCE) includes imprinted sym-
bols which possibly corresponds to the
synodic periods of all the five then known
planets (Mercury, Venus, Mars, Jupiter,
Saturn).

It seems that another very important pe-
riodicity is the period of nine months,
when Venus is appeared in the East or in
the West. Since the length of this period
corresponds with the period of women’s
pregnancy, it was possibly associated with
the fertility and hence the planet associated
with the goddess of fertility Aphrodite
(Venus). Often the synodic periods of Ve-
nus and Jupiter are presented together in
the frying pans, possibly because these two
planets have the same apparent brightness
and colour to an extent.
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Another pair with the same apparent
brightness is the pair of planets Saturn and
Mercury. Also the synodic periods of these

The existence of the clay pot colour found
together with frying pans may be inter-
preted that the dead could make use of

them in his after death life. The monitor-
ing of the planet movement, because of
their steady move on the ecliptic, seems to
be part of a divine worship. Plato in
Cratylus (397d) connects the word “God”
with the notion of “running”, since the
old gods were celestial bodies in the sky
running in the old days before the time of
Plato.

planets are presented together in the frying
pans. The synodic period of planet Mars
appears rarely.

The frying pans that have periodicities of
the planet Venus have very schematically
illustrated the mons pubis, external female
genitalia. Some frying pans of Venus pre-
sents an eight-pointed star, while the frying
pans of Jupiter presents a twelve-pointed
star that corresponds to the period of 12
solar years, when the Jupiter appears to the
same position of ecliptic.
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