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Preface

PREFACE

Astronomy, archaeology and ethnology or social/cultural anthropology have always attrac-
ted public interest and spurred imagination, apparently because they all share the interest
in something remote in space or time and, therefore, hardly — if at all — accessible. No
wonder, then, that the astronomically-related concepts possessed by the archaeologically
and ethnographically documented societies, profoundly different from what has been the
mainstream of modern Western civilization, have not only inspired serious scientific re-
search but have also fueled wild speculations. Recent years have witnessed a particularly
remarkable increase in the production of unscientific theories, most of them somehow
related to the year 2012 and its alleged importance for the ancient Maya. The authors of a
large number of publications, websites, films and public lectures claimed that, for the winter
solstice of 2012, the Maya foretold either devastating natural disasters of different kinds —
even the end of the world — or a radical change in human consciousness leading to a new
age of profound spirituality and social harmony. Most of these speculations were derived
from arbitrary, bizarre or utterly fantastic interpretations of the Maya calendrical system,
astronomical knowledge, and prophetic texts. In view of their expected (and confirmed)
culmination in the year 2012 — coinciding, incidentally, with the first katun (20-year cycle
of the Maya calendar) anniversary of the Société Européenne pour I’Astronomie dans la
Culture (SEAC) — and considering that many other cultures have been victims of similar
charlatanic and fraudulent theories, the 2012 conference of the Society was deemed an
appropriate opportunity for their critical examination and confrontation with methodolo-
gically sound interpretations based on the available evidence.

Given this thematic focus of the conference, reflected in its rather provocative title
‘Ancient Cosmologies and Modern Prophets’, the participants were encouraged to present
various popular but unfounded theories and interpretations and bring them under scientific
scrutiny, as well as to discuss general theoretical and methodological issues relevant for
cultural astronomy and its sub-fields, and to present concrete case studies exemplifying
the utility of certain approaches for solving specific problems.

The 20th Conference of the European Society for Astronomy in Culture was held
in Ljubljana, Slovenia, from September 24 to 29, 2012, and was attended by 55 participants
from 19 countries. More than fifty talks and five posters were presented, among them the
invited lectures given by Juan Antonio Belmonte, Nicholas Campion, César Gonzalez
Garcia, Stanistaw Iwaniszewski, David W. Pankenier, Fernando Pimenta, Frank Prender-
gast, Barbara Rappengliick, Michael Rappengliick, Clive Ruggles and Lionel Sims. Most
contributions were submitted for publication and are included in this volume, while some
did not pass the peer-review process. In keeping with the meeting program, the contribu-
tions are arranged in several thematic sections.
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Nicholas Campion: The 2012 Phenomenon in Context: Millenarianism, New Age and Cultural Astronomy

The 2012 Phenomenon in Context:
Millenarianism, New Age and Cultural
Astronomy

Nicholas Campion

School of Archaeology, History and Anthropology
University of Wales Trinity Saint David
ncampion@caol.demon.co.uk

Abstract

The 2012 Phenomenon is one of the most recent versions of the ancient tradition of relating
imminent, future, historical upheavals on earth, to the stars. The literary origins of this
practice are found both in the Jewish Torah/Christian Old Testament, and in the works
of Plato. The most familiar exemplar of this tradition in the twentieth century west was
the belief in the coming New Age or Age of Aquarius, which are often considered to be
identical. The 2012 Phenomenon is a direct adaptation of belief in the Aquarian Age into
an American, New World context. This paper will examine the origins of the idea of the
Aquarian Age in late eighteenth- and early nineteenth-century radicalism, and consider
the 2012 Phenomenon’s debt to Aquarian Age political and religious ideology. It explo-
res the work of José Argiielles, suggests that the 2012 Phenomenon is best understood
as a call to action for anti-capitalist, utopian environmentalism, and concludes with the
suggestion that the study of Cultural Astronomy should actively encompass the culture
of the modern west.
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POVZETEK

Fenomen 2012 je ena izmed najnovejsih razli¢ic starodavnih tradicij, ki so povezovale
prihajajoce zgodovinske preobrate na zemlji z nebesnimi pojavi. Prvi zapise o teh praksah
najdemo tako v judovski Tori/krS¢anski Stari zavezi kot v Platonovih delih. V 20. stoletju
najbolj razsirjen primer te tradicije je bila vera v Novo dobo (New Age) oz. v Vodnarjevo
obdobje, ki ju je zahodna kultura pogosto enacila. Pri fenomenu 2012 gre za direktno pri-
lagoditev tega verovanja na kontekst Amerike oz. Novega sveta. Clanek obravnava izvore
ideje o Vodnarjevi dobi v radikalizmu poznega 18. in zgodnjega 19. stoletja ter vplive s
tem povezane politicne in verske ideologije na fenomen 2012. Precuje tudi delo Joséja
Argiiellesa in povzema, da lahko fenomen 2012 najlazje razumemo kot protikapitalisti¢ni
in utopicni naravovarstveni poziv, zakljuci pa se z mislijo, da bi se moral $tudij kulturne
astronomije bolj aktivno posvec€ati moderni zahodni kulturi.

KLJUCNE BESEDE: fenomen 2012, milenarizem, New Age, kulturna astronomija
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Introduction
The so-called ‘2012 Phenomenon’ (Campion 2011) began with the publication in 1987
of The Mayan Factor, by José Argiielles, the ‘best known teacher’ (Sitler 2011: 10) in the
2012 cultural milieu. It has attracted much attention from journalists, especially as the
anticipated End of the World on 21 December 2012 approached, and has aroused a certain
amount of anger amongst some astronomers and sceptics, who have devoted attention to
refuting the phenomenon’s claims (NASA 2012; Plait 2008). These claims are that:

1.The Maya calendar comes to an end on 21 December 2012

2.This date should be marked by an apocalyptic transformation

3.The transformation may be either peaceful or violent.

Most, if not all, public attention on the 2012 prophecies focused on the supposed
prediction of the end of the world, an event to be caused by possible comet collision, ‘pole
shifts’ and other scenarios often associated with the destruction of civilisation. However, the
prediction of a violent end of the world was a largely media-created event inspired by the
disaster movie 2012 (Hoopes 2011a: 30; Lentini 2011: 70). The result was that much attention
was devoted to refuting such cataclysmic expectations (Plait 2008; NASA 2012) which, by
focussing on such claims, may have heightened their public profile and given the impression
that the 2012 prophecies were exclusively concerned with a coming cataclysm. However, in
terms of the 2012 Phenomenon as a whole, predictions of physical disaster appear to have
occupied a marginal fringe. If the work of the principal 2012 theorists listed by Hoopes
(2011a: 40) is considered, all are found to be vigorous opponents of the notion of a violent
apocalypse (for example, Clow 2001: 25; Clow & Clow 2004; Calleman 2004; Jenkins
2009). Even Zecharia Sitchin, whose End of Days (2009) was unintentionally responsible for
the idea that the extra-terrestrial Annunaki would return in their space-ships from the planet
Nibiru on 21 December 2012, resisted any precise forecast of apocalyptic disaster in 2012. A
message posted posthumously on Sitchin’s website in July 2011 by his niece, Janet Sitchin,
carried the following unambiguous statement: ‘neither cataclysmic events on December 21,
2012 nor Nibiru come into play as a concern in 2012’ (http://www.sitchin.com/).

This paper examines the 2012 Phenomenon as the most recent example of an
established feature of millenarianism, a strand of European thought which can be traced
back in the literature for around 2,500 years, and which envisaged an end of the world
or, at least, a radical break in history (Campion 1994). In so doing the paper draws on
recent work by Gelfer (2011), particularly Hoopes’ (2011a, 2011b) view that the Pheno-
menon can be understood as a variety of modern New Age thought. It also builds on my
work on Millenarianism (1994), New Age (2012), and the New Age context of the 2012
Phenomenon (2011). The paper will focus on the 2012 Phenomenon as a form of cultural
astronomy, defined as ‘the use of astronomical knowledge, beliefs or theories to inspire,
inform or influence social forms and ideologies, or any aspect of human behaviour’ (Cam-
pion 2004: xv). As Hoopes (2011a: 246) put it, ‘the 2012 phenomenon brings a fascinating
intersection of astronomy and culture’. Hoopes added, though, that the promised end of the
Maya calendar ‘is primarily an astrological and cultural event, not an astronomical one’
(2011a: 245) in that its connection any authentic Maya astronomy is tenuous. ‘Astrology’,
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he continued, ‘was at the heart of the 2012 phenomenon’ (Hoopes 2011a: 42), which then
has the same relationship to astronomy as does the astrological Age of Aquarius: there
is a referent in physical astronomical measurement, but the astronomically-derived cul-
tural edifice of millenarian expectation (that is, the astrological component) is the most
important feature (Campion 2011; 2012). This distinction is based upon a conventional
distinction between astronomy as primarily concerned with measurement, and astrology
as preoccupied with meaning.

The Historical Antecedents

The term New Age can be used in two senses (Campion 2012); it is both a future historical
period characterised by spiritual enlightenment, and the matrix of ideas which has been
encouraged and developed by believers in the coming Age. That New Age narratives are
located within the European millenarian tradition has long been recognised (Campion
1994; 2012). There were two important strands which fed into European millenarianism.
The first was Jewish and Christian apocalyptic (Cohn 1970), with its visions, alternatively,
of a restored earthly Kingdom of David or a spiritual Kingdom of God. The Jews looked
forward to a restoration of this world, the Christians to the creation of another world. In
each case an astronomical component was present in the expectation that the coming
eschaton, or end, would be forewarned by celestial omens. Cohn (1970) also noted that
millenarianism inherently tends towards revolutionary politics and an aversion to establis-
hed order. He described millenarianism (1970: 27) as a ‘compensatory fantasy’ in which sin
and oppression will succumb to the final victory of righteousness as a substitute for justice
in personal and political relationships. The second strand was classical historiography,
with its vision of an astronomically-defined, cyclical, repetitive, alternating creation and
destruction of the cosmos. Central to classical theory was the prophecy of the future return
of a primeval, lost golden age, a theory first recorded by the poet Hesiod in his Works and
Days (1923). The notion of current society as existing in a primitive state, sandwiched
between two periods of great sophistication, one in the past and the other in the future,
has become central to New Age narratives. As Joscelyn Godwin (2011: ix) observed, the
key feature of one particular genre of apocalyptic thought is that, in his words ‘there was a
high culture in prehistoric times’. The astronomical basis of classical apocalyptic thought
was articulated by Plato in the fourth century BCE:

The complete number of Time fulfils the Complete year when all the eight
circuits with their relative speeds, finish together and come to a head, when
measured by the revolution of the Same and the Similarly-moving (Plato
1931: 39D).

History in Platonic cosmology is cyclical and, in theory, the alternation of past and
future golden ages with current decline is infinite. A complete mythology developed from
this idea, one which has the world experiencing periodic destructions when all the planets
meet in a conjunction. According to Diogenes Laertius (1925: vii.139), Stoic cosmology
claims that ‘at stated periods of time [God] absorbs into himself the whole of substance
and again creates it from himself’.
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Significant for New Age thought is the composition of the Platonic cosmos
primarily of psyche, which we may translate as soul or, better, as consciousness. In both
Platonic and Stoic versions, the cosmos is ‘a living being, rational, animate and intelli-
gent’ (Diogenes Laertius 1925: VII.142). Also central to New Age thought is the paradox,
evident in Platonic theories of fate, in which humanity both exists within a deterministic
state known as Necessity, which may be best seen as coincident with nature, yet is able to
negotiate fate though such means as virtuous living, education or ritual. For the Stoics, on
the one hand, ‘all things happen by fate or destiny’ (Diogenes Laertius1925: VII.149) and,
on the other, ‘he [the wise man] alone is free and bad men are slaves, [while] freedom is the
power of independent action’ (Diogenes Laertius 1925: VII.122). The need to respond to
the cosmos within this paradox is central to classical cosmology. By willingly submitting
to fate, the Stoic would be free and, if fate was coincident with nature, then the Stoic was
required to live in harmony with nature (Long 1996: 164-5).

The Stoic-Platonic paradox in which individual action is required in order to bring
a predetermined future into existence was termed ‘activism’ by Karl Popper (1986: 210,
244) and is a feature of most millenarian beliefs. In Popper’s view, astrology is activist,
functioning as a framework which enables the individual to freely implement the predeter-
mined future. Popper’s insight that millenarianism encourages active human participation
in the historical process was also noted by Ninian Smart (1973: 93) who observed that,

The authority of the original event helps to explain why it is that so many
myths look back to primordial or founding events. But there is no reason in
principle why the same ‘real presence’ should not flow from the future as
well as from the past. Indeed this is the function of eschatological myths.
The final overcoming of evil by God, for example, is a future event in which
we can participate now.

To refer to previous eras, then, the European Renaissance and Reformation were
both possible precisely because leading figures believed that it was both possible to renew
the world and that their efforts to do so were supported by the flow of history (Campion
1994). The same phenomenon is present, as Popper (1957) pointed out, in Marxism, as it
is in Progress Theory (Campion 1994: 458).

Greek cosmology, transmitted through the European world, therefore assumed
that the cosmos fluctuated between periodic creation and destruction, was conscious, and
could therefore be communicated with by humanity. Transmitted into the Renaissance,
Eugenio Garin had this to say about astrological theories of history, noting the Popperian
paradox of the combination of determinism with freedom to act:

On the theoretical level one is dealing with the precise philosophy of histo-
ry based on a conception of the universe, and characterized by consistent
naturalism and a rigid determinism. On the practical level the acceptance of
such a doctrine brings with it the attempt at an exact reading of the heavens
to foresee the fates which await us, the one was always uncertain whether
some kind of escape would be open to man into the area free from the con-
tingencies which occur under the moon. (Garin 1976: 16)
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Garin, continued, observing the survival of the Stoic-Platonic paradox in the
Renaissance:

The wisest of men is, then, he who reads human history and the stars; and
some people hold that, precisely because the knowledgeable astrologer truly
interprets the ways of the stars he, and only he, can establish that operative
magic which allows one, by making use of the game of the heavenly con-
figurations, to escape their harmful consequences, if they are foreseen in
time. (Garin 1976: 16)

Keith Thomas added further context, suggesting that the astrological interpretation
of long periods of history is sociological in character:

During the Italian Renaissance astrological doctrines about the recurrence
of planetary conjunctions had helped to form the concept of a historical
‘period...In their [the astrologers] confident assumption that the principles
of human society were capable of human explanation, we can detect the
germ of modern sociology. (Thomas 1971: 386-7)

The failure of apocalyptic prophecies is a major problem for millenarian groups,
as discussed in Stone (2000), and is a factor in the development of Desroche’s (1979: 93-4)
identification of two forms of Christian millenarianism. The first form, ‘premillenarianism’,
or ‘premillenialism’ (Wessinger 1997: 48-9), sometimes known as ‘catastrophic millenari-
anism’, argues that Christ will come before the millennium, typically accompanied by the
violent upheavals prophesied in Revelation. The second form, postmillennialism, assumes
that the ‘kingdom of God is progressively installed by an evolutive process’ (Desroche 1979:
93), with no violent cataclysm. Wessinger (1997: 50-1) uses the alternative ‘progressive’
millenarianism. Although strict typologies are sometimes difficult to sustain when the
phenomenological perspective is considered, the distinctions can still be useful.

Enlightenment Radicalism: 2012 as Secular
The term New Age originated in the context of late 18th century radicalism, particularly
the millenarian expectations associated with the French revolution; it was used as the title
for his chapter envisaging a new egalitarian world by Frangois Volney (1795: 127-133).
It then appears in the preface to William Blake’s poem ‘Milton’, begun in 1804, which
included the call, ‘Rouze up, O Young Men of the New Age!’ (Blake 1971: 480). Blake
was familiar with the work of the Swedish religious reformer and mystic Emmanuel
Swedenborg (1688-1782), the author of two major millenarian texts. The first, On the Last
Judgement and the Destruction of Babylon, dealt with the destruction of the old world,
while the second, The New Jerusalem and its Heavenly Doctrine (Swedenborg 1990), dealt
with the creation of the new world, inspired by St. John’s vision of the ‘new heaven’, ‘new
earth’ and ‘new Jerusalem’ (Revelation 21: 1).

Swedenborg’s teachings appealed to radicals who were not ready to embrace athei-
sm, but rejected the dogma and authority of established churches. His followers in London
formed themselves into ‘The Theosophical Society Instituted for the Purpose of Promoting
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the Heavenly Doctrines of the New Jerusalem’ and, after 1787, the ‘New Church’. They
thrived in the millenarian context of late eighteenth-century England in which, according
to Garrett (1984: 67) ‘Spiritual enlightenment and human regeneration would come about
through events on this earth, including both natural and political, until the wicked had
been defeated’. There was an emphasis on the transformation of the world rather than, in
traditional Christian millenarianism (at least as a first stage), on its destruction, as well as
a profound consciousness of the need for inner change. Garrett cites one Swedenborgian,
Richard Clarke, who wrote in 1772, ‘In our own inner man, lies the foundation of the new
Jerusalem’ (1984: 68). For a while, Swedenborg’s vision of a new world aroused consi-
derable enthusiasm and the scientist and political radical Joseph Priestly, wrote in 1791
“This kingdom of Christ, and consequently Swedenborg’s doctrine, is speedily to prevail
over the whole world, and to continue forever’ (Priestly 1791: 6).

Enlightenment Astronomy

While Swedenborgianism was developing in the English-speaking world, a parallel
challenge to the established churches, whether Catholic or Protestant, was taking place in
France, where anti-clerical radicals and astronomers were developing the concept of the
Age of Aquarius. They did this by showing that religious symbolism was not a guide to
essential truth, but only to the movement of the constellations due to the precession of the
equinoxes. The theory was this: all religion originated in star worship; the forms of religious
worship changed as the constellations precessed over the vernal point; therefore, all forms
of religious worship, including Christian, were relative, having no essential truth. These
arguments were developed by the radical philosopher Jean Sylvain Bailly (1736-1793) in
two major works, Histoire de I’astronomie ancienne (1775) and Traite de I’astronomie
indienne et orientals (1787), Francois Delaunaye in his 1791 work, L’Histoire générale
et? particuliere des religions et du Culte, and Charles Dupuis (1742-1809) in his Mémoire
sur [’origine des constellations, et sur [’explication de la fable. Dupuis’ ideas were cast in
what he himself called the framework of ‘that singular Politico-Astrological Drama’, the
Apocalypse (Dupuis1873: iv).

Both the French radicals and the Swedenborgians were secular in their rejection of
established religion and counter-cultural in their opposition to the political order. From the
French came an updated version of the Platonic-Stoic concept of astronomically-defined
historical periods and from the Swedenborgians the notion of a spiritual new age. All were
familiar to H.P. Blavatsky, the founder of the Theosophical Society (1888: 1.658, 11.436,
742), and from Blavatsky there is a smooth line of transmission of ideas to 20th century
ideas of the astronomically determined Aquarian Age and the spiritual, enlightened, New
Age (Campion 2012)

Modern New Age Culture

New Age culture has a number of key characteristics (Campion 2012: 37-8). The funda-
mental theological belief holds that the divine exists within each human being, rather than
being purely external. The individual is, then, essentially spiritual and New Age religion
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is therefore fundamentally Gnostic, influenced by Blavatsky (see for example 1982: 1.
1-54). It is also assumed that all religions share an inner, esoteric truth, no matter what the
differences between their detailed theological claims and institutional identities, a claim
also inherited from theosophy. The consequence is eclecticism and syncretism, in which
ideas from many cultures may be adopted either individually, or combined to create new
systems. The tendency to syncretism is linked to holism, a belief that the entire universe
is one interdependent whole, and from this idea there develops a concern with the enviro-
nment. Lastly, the universe is thought to be in a constant process of evolutionary spiritual
development, an idea directly borrowed from Blavatsky.

Popperian activism is also central to the New Agers’ desire to engage with the
world. The astrologer Rupert Gleadow (1968: 137), who was profoundly sceptical of the
Age of Aquarius, wrote that ‘its only virtue is that it encourages us to look on the future,
despite rebuffs, as something for which we must continue to do our best’. In other words,
true or not, it is a call to action. According to David Spangler (1984: 84) ‘The New Age
offers action’ and is a metaphor which galvanises people into action, ‘an image of trans-
formation and potential’ which can endow people with the power to transform themselves
and their society (1993: 88).

Linked to activism, meanwhile, is the transformation which will make the inau-
guration of the New Age possible. To quote Michael York (1995: 39)

What unites all New Agers, however, is the vision of radical mystical trans-
formation on both the personal and collective levels. In fact, the awakening
to the potential abilities of the human self - one’s individual psychic powers
and the capability for physical and/or psychological healing - is the New
Age springboard for the quantum leap of collective consciousness which is
to bring about and constitute the New Age itself.

The emergence of two key features of New Age culture - its esoteric millenarianism
and its use of precession of the equinoxes — leads to another feature identified by sociologists
of religion — its secularism. Braden led the way by suggesting that astrologers who forecast
the Age of Aquarius were ‘humanists’, noting that the key to the prophecy concerns ‘long-
term prospects for man’ (Braden 1971: 17) rather than, as traditional millenarianism would
have it, the inauguration of the kingdom of God. This theme was developed by Miller,
who argued that New Age culture is broadly descended from Enlightenment secularism,
especially in its humanism, naturalism and existentialism, although in a “spiritualized’ form
(Miller 1990: 4; see also 20). This idea was developed by Hanegraaff, who argued that the
New Age is ‘characterised by a popular western culture criticism expressed in terms of a
secularised esotericism’ (Hanegraaff 1996: 409, 521). And, as Godwin has pointed out,
Blavatsky’s theosophy was as much a product of the Enlightenment as a reaction against
it (Godwin 1994: xi).
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The Aquarian Age: Alice Bailey and Dane Rudhyar

The two most influential New Age teachers in the 20th century were the theosophists Alice
Bailey (1880-1941) and Rudolf Steiner (1861-1925). Of these Bailey is the most important
for the 2012 Phenomenon, as her student, the musician, painter and astrologer Dane Rudhyar
(1895-1985) was to became José Argiielles’ mentor (Hoopes 2011a; 2011b).

The New Age, for Bailey, was the spiritual era made possible by the Aquarian
Age, the astronomically defined historical period set to begin when the Sun rises in the
constellation Aquarius at the vernal equinox. In the same way, the end of the Mayan
calendar is not an end in itself but a means to spiritual evolution. Such evolution is both
predetermined since the origin of the universe, but also requires human assistance in order
to come into being.

Alice Bailey’s view of the Age of Aquarius was couched entirely in terms of
her apocalyptic, Swedenborgian, Christian millenarianism. She confidently identified
signs of ‘the time of the end’ (1948: 187) and of the ‘the reappearance of the Christ and
the externalisation of the Kingdom of God’ (1984: 185). Bailey’s view of the transition
to the millennium was that it depended both on the strength of superior spiritual beings
she called the ‘Hierarchy of Light’ (1940: 217), and the willingness of human beings to
actively support them. This action was as material as spiritual and, in 1940, when the USA
was still neutral, she argued strongly against both neutrality and conscientious objection
(1940: 216-7). For Bailey, the major crisis of her time was world war, and the Second
World War, she wrote (1957), had been accompanied by a struggle on the spiritual plane.
Some Adepts, Bailey claimed, believe that humanity’s problems arose from the fact that,
as a result of intense strain caused by the First World War, the web of etheric matter ‘called
the “veil of the temple” was rent or torn asunder’ (1934a: 4), resulting in a speeding up of
the anticipated unification of the of the physical and astral planes. The result, ‘Esoterically
speaking’, she concluded, is ‘a point of contact, an imminent moment of “spiritual inter-
course’’, out of which, ‘a new world can be born (1934b: 21). However, this is obviously,
therefore, bound to heighten the chances of crisis for, while ‘the New Age (is) dawning’
(1934a: 7) and enlightened individuals are absorbing positive energy, ‘building ‘the age
of understanding, of brotherhood and of illumination’, the letting loose of psychic forces
amongst the ignorant and uncontrolled is potentially highly destructive. Bailey combined
pre- and post-millennial qualities in her millenarianism, believing that a violent transition
to the Aquarian Age was likely but not inevitable. She summed up her vision of the New
Age as follows:

The functioning of the Law of Loving Understanding will be greatly faci-
litated and speeded during the Aquarian Age which we are considering; it
will eventuate later in the development of a world-wide international spirit,
in the recognition of one universal faith in God and in humanity also as the
major expression of divinity upon the planet and in the transfer of the human
consciousness from the world of material things to that of the more purely
psychic. (Bailey 1949: 47)
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Bailey forecast that ‘Humanity itself is rapidly arriving at the point where its
united will will be the determining factor in world affairs and this will be due to the
unfoldment of the mind through the success of the evolutionary process’ (Bailey 1949:
36). Her vision, central to Aquarian Age thought, was the classically theosophical one of
a cyclical evolutionary return of humanity to a more spiritual existence. Her prophecies
though, were profoundly political, requiring the collapse of the established social, political
and economic order. Though her followers are little in evidence in political activity, they
do exist and know themselves as World Servers, and constitute the theosophical equivalent
of a Bolshevik ‘revolutionary vanguard’.

Dane Rudhyar, one of Bailey’s most prominent students, promoted her ideas in
a series of influential books. In 1938 Rudhyar opened his second book on astrology with
an apocalyptic proclamation of the change of the astrological ages:

Today is a new birthday for the ancient gods. New men call for new symbols.
Their cry rises, beyond their logical intellects ashamed of mystical longings,
for new gods to worship and to use in order to integrate their harrowing
mental confusion and to stabilize their uprooted souls. Young gods, fresh and
radiant with the sunshine of a new dawn, glorified with the ‘golden light’ of
anew Sun of Power, ecstatic with virgin potentialities after the banishment
of ancient nightmares. (Rudhyar 1938: xiii)

Rudhyar wrote further contributions to New/Aquarian Age millenarianism in
the 1960s and 70s. Astrological Timing: The Transition to the New Age, which was first
published in 1969, dealt with questions such as the dating of the Aquarian Age, while
Occult Preparations for a New Age, which appeared in 1975, was a detailed discussion of
the principles of theosophical cosmology as outlined in Blavatsky’s The Secret Doctrine,
and the transition from the Piscean to Aquarian Ages. Rudhyar also dealt extensively with
theosophical material in his other books, including Blavatskyan racial evolution in The
Panetarization of Consciousness (1977: 125 - 150). He regarded Blavatskyan evolution
as providing a possible solution to the potentially catastrophic apocalyptic threats of the
late-twentieth century, and wrote that,

The basic question today is indeed whether or not the social, psychological
and biological or telluric processes and modes of human response which we
have known in our limited experience of the past may not be made obsolete
and superseded by basically new developments. We can perhaps expect a
totally new ‘mutation’ of mankind or a basic transformation of society.
(Rudhyar 1972: 21)

Within this historicist framework, Rudhyar saw himself as taking a consciou-
sly activist position. In 1911, while a teenager in France, he had been possessed by ‘an
incontrovertible belief in the impending deterioration of our Western civilisation’ (1977:
v). His life’s work was devoted to finding a solution. In Rudhyar’s version of Blavatsky’s
evolutionary theory, the world was beginning the return to pure consciousness. The entire
cosmos was implicated in this process and was destined to reach, in the distant future, a
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state of pure spirit, with no physical matter whatsoever. To reach this point peacefully and
without a major world crisis, it was necessary for all people to become spiritually self-
aware and, ultimately, submit to higher cosmic, spiritual powers.

The notion of the coming Age of Aquarius became a commonplace amongst
astrologers, and its revolutionary significance was set out by Cyril Fagan in 1951. Both
capitalist and communist systems were to be overthrown in a revolution which was to be
based on self-understanding:

Nations, monarchies, sovereign governments, republics, communistic sta-
tes, separate communities, clans and tribes will be things of the past. This
desirable state of affairs will not be brought about by conquest; but by a
complete psychological revolution taking place in the consciousness of all
individuals. (Fagan 1951: 24)

However, while all astrologers might agree that the Age is coming, there are
substantial differences about the date. While Rudhyar was in absolutely no doubt concer-
ning the inevitability of the imminent arrival of the New Age, and humanity’s resulting
spiritual transformation, he recognised that there were difficulties in dating the Age’s
beginning. The start of the Aquarian Age varies depending on whether one uses either
the constellations or a version of the sidereal zodiac, in which the twelve zodiac signs are
located against the precessing backdrop of the stars. He suggested that the date of the Age’s
beginning is of secondary importance if one’s focus is the human rather than the cosmic
(1967: 12-13). Alexander Ruperti, a student of both Bailey and Rudhyar, went further and
expressed a profound scepticism about the fixation with the Age of Aquarius as a fixed,
astronomically-based period. In the early 1990s he claimed that, because the boundaries
between the constellations are arbitrary, ‘talking about the age of Aquarius beginning at
such and such a date precisely is ridiculous because nobody knows, nobody can measure
it’(Ruperti 2002: 2). He added (2002: 2),

There is symbolism behind what we call the Aquarian age and so forth, but
giving the name of Aquarius to this second phase of the polar cycle of the
Earth is merely one way of explaining what is happening. The importance
of the second phase is not necessarily linked to the imagery of the sign
Aquarius, that’s merely one way of looking at it. And it is not necessarily
the deepest way of looking at it.

The New Age is therefore thrown into an existential, chronological uncertainty:
it is coming, and coming soon, but nobody knows when. The precession of the stars can
be measured with great precision, but there is no agreement on which of many measurable
points indicates the Aquarian Age’s beginning.

The Mayan Factor: José Argielles

José Argiielles was introduced to New Age ideology and Aquarian Age historiography in
1969, when he read two important theosophical works, Alice Bailey’s Education in the New
Age, and Dane Rudhyar’s The Pulse of Life. He contacted Rudhyar, who immediately saw
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that Argiielles was already implementing his vision of the New Age (South 2009: 133-6).
The two men became friends and in 1971 Argiielles moved into Rudhyar’s home, becoming
totally immersed in the theosophical vision of the coming rise in global consciousness.

Argiielles adopted Bailey’s view that humanity was in a state of unparalleled
millennial crisis as a precursor to the beginning of the New Age, but reframed it within the
environmental crisis; Blavatsky had been more concerned with the Second World War and
the nuclear threat. Argiielles was overt about his counter-cultural credentials, referencing
psychedelic art, ‘The Doors of Perception’ (without mentioning Aldous Huxley’s mescali-
ne-inspired book of the same name), and the visionary path on which he embarked before
his visit to Mexico in 1968 (1987: 30). There are deep parallels here with the background
and impact of Carlos Castaneda, the author of the Don Juan books and Terence McKenna.
Between them, Castaneda and McKenna (more explicitly than Castaneda) did much to
popularise the notion of a coming rise in consciousness facilitated by a shamanistic use of
hallucinogenic (now more likely known by users as entheogenic) drugs (McKenna 1991).
Argiielles was lecturing at the University of California, Davis, during the high point of
radical hippy culture in the late 1960s, and was deeply influenced by it (South 2009: 112-6).
The environmentalism which emerged out of the counter-culture was present in Argiielles’
activism from the start, from his engagement with the First Whole Earth Festival on the
University campus in April 1972 (South 2009: 113). From then on collective, Popperian,
activism was to be central to Argiielles’ work. Bailey’s organisation, the Lucis Trust, had
already popularised (and perhaps initiated) the concept of collective, global meditations,
as a means of assisting the arrival of the Aquarian Age. Argiielles developed this concept
in the ‘Harmonic Convergence’, the global meditation in August 1987 which brought his
ideas to a wide audience. From the outset Argiielles had also adopted an astrological frame-
work, dividing his students both into their zodiacal sun-signs and, for the purposes of the
Festival, their four elemental groups, fire, earth, air and water. The astronomical impetus
behind his work was provided by the Apollo photographs of the whole earth from space,
and the visual demonstration of the planet as a single entity, in which social and political
barriers were shown to be illusions.

Argiielles articulated his eco-apocalyptic philosophy in The Mayan Factor, deno-
uncing the ‘Faustian development of global industrialisation’ (1987: 178) which has led to
an ‘unnecessary military economy and the production of wasteful and even toxic consumer
goods’ (1987: 190), language which aligned him with any left-leaning environmentalist.
He couched the environmental crisis within Bailey’s theosophical historiography, adding
that such global industrialisation represented ‘a turning away from the light — our guiding
inner “soul-light” — to pursue the immediate power gains of a facile technology mastery
over our material means. In truth this turning away is a surrender to the force of darkness,
called by the ancient Mexicans, Tezcatlipoca, the Dark Lord of Time’ (1987: 178; see
also 190). All lost golden ages from which humanity has been alienated — or alienated
itself — are equivalent. One version Britain — ‘ Arthur’s ancient Albion’ (1987: 179) — had
been desecrated by coal-mining and the industrial revolution. A literal understanding of
humanity’s historical situation, though, is inadequate: ‘According to the Mayan Factor’,
Argiielles wrote, ‘we live at the bottom of an electromagnetic ocean’ (1987: 179), like
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squid at the bottom of the watery ocean. He, understood, though, that such descriptions
can be ‘mythical’ (1987: 178), and avoided literalism by referring, for example to ‘what
we call UFOs’ (1987: 190), rather than to UFOs as if they were a technological fact. Once
capitalism, consumerism and industrialisation have been rejected, he believed, the former
golden age will be restored Argiielles’ counter-culturalism did not require a rejection of
technology, only of what he saw as destructive, materialistic, technology.

The problem with dating the beginning of the New Age on the basis of the Aqua-
rian Age, as Rudhyar and Ruperti had found, was the impossibility of deciding on what
basis the measurement should be made. Argiielles’ masterstroke was to apply the Mayan
calendar to the problem. It enabled him to make, in Garin’s (1976: 16) words, an ‘exact
reading of the heavens to foresee the fates which await us’, where precession of the equi-
noxes had failed. If, for Ruperti, the Aquarian Age was merely one way of measuring the
beginning of the New Age, Argiielles was perfectly free to suggest another. In the Mayan
calendar he found an alternative grid for measuring the beginning of the New Age, which
had the same apparently objective timing as the precession of the equinoxes, but which
was supposedly both more reliable and carried a new authenticity, being embedded as it
was in Mayanism, the belief that the Maya were the carriers of an ancient, lost, superior
knowledge (Hoopes 2011a). Argiielles predicted that

Like the Maya who preceded us, we shall understand that the path to the
stars is through the senses and the proper utilisation of our mind as the auto-
regulatory control factor will help facilitate the passage to different levels
or dimensions of being. (1987: 190)

This is well-understood by his followers. As Stephanie South (2009: 34) put it,

For José, the meaning of December 21, 2012, has everything to do with
shifting time-frequencies. This transition is anticipated as the transformation
of the present material-industrial order of the planet into a full renewal of
the human mind, where telepathy is universal.

Argilielles was therefore able to completely resolve uncertainty over the dating of
the New Age by locating its precise inauguration to the nearest day, as well as reinforcing
its authenticity by reference to Mayanism and reframing its function in the need to save
the planet from environmental catastrophe.

The Mayan Factor in 2012

While public and media attention on the 2012 Phenomenon in late 2012 focused exclusively
on pre-millenarian prophecies of a violent cataclysm, the majority of active apologists for
the notion that the end of the Mayan calendar possessed a millenarian significance appear
to have advocated a post-millenarian peaceful transition. There was no shortage of material
on the 2012 prophecies on the web. Searching the web opens new problems for scholars,
especially when considering the problem of assessing the relative importance of different
texts. One simple method is to follow rankings in Google web searches. I conducted two
searches, the first for ‘Maya calendar 2012 violent transformation’ and the second for
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‘Maya calendar 2012 peaceful transformation’. The first search produced in the first ran-
king only websites suggesting that the world would not come to an end, but that peaceful
transformation was more likely. The second search produced the website ‘13Moon’ as the
first option. The opening statement is illustrative of the field as a whole, suggesting its
activist, esoteric, post-millenarian, debt to Alice Bailey via Argiielles and Rudhyar and,
through Bailey, to the 18th century radicals:

December 21, 2012 marks the completion of the Great Mayan Cycle, and the
beginning of a New World Age. There are many predictions of what might
happen on this day that, if they do not occur, could mislead many to perceive
this date as meaningless. By focusing too heavily on external events, one
may be missing the true significance of this prophetic date. Regardless of
what happens externally on this day, December 21, 2012 is a clear marker
of the transition of World Ages. This synchronization is inviting all of hu-
manity to open to imagining, envisioning and actualizing the possibilities
of gradual, positive transformation of our human culture in harmony with
the Earth. As we internally align with this grand shifting of cycles we can
contribute our personal inspiration and commitment to being part of this
collective transformation. (13Moon)

The same website continues:

A central focus of the 2012 prophecy is that humanity must confront our
severe disconnection from Nature, and re-establish our harmonious intercon-
nection with all of life that we may awaken our human potential and align
with the next evolutionary stage that Earth is entering into (13moon).

Several themes emerge from this text.

1. Mention of the Great Mayan cycle locates the prophecy in an objectively me-
asurable framework: it is therefore inevitable

2. The reference to the ‘New World Age’ evokes the concept of the ‘New Age’.

3. Inner transformation is more important than outer, external events may be
irrelevant and the vital change is one of consciousness

4. Although the coming transformation is inevitable, active participation and
personal commitment is required in order to bring about the coming transformation.

5. Such commitment builds and engages the individual with a wider community.

6. The goal is the restoration of a lost harmony with nature.

7. This is part of a re-alignment with the next evolutionary stage which unites
both humanity and the entire planet.

8. Such commitment builds and engages the individual with a wider community.

A number of comments can be made on this text. First, in the sense that no di-
vinity is evoked, it is secular and, second, as, by inference, the current world is rejected,
it is counter-cultural. Both are features of Aquarian Age prophecy. In addition, the seven
features listed above are also standard features of belief in the Age of Aquarius. The activist
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imperative is prevalent elsewhere on 2012 Prophecy websites, promoting opportunities
for personal and collective spiritual transformation. For example the ‘Birth2012’ web site
advertises the following:

Join us for Activation Week and you can

* Discover your unique contribution to the global path

* Renew your hope for our world

* Learn all the exciting initiatives that are coming together

* Receive practical training on creating hubs, events and grassroots activities
* Become part of a worldwide positive change movement

* Receive potent wisdom from dozens of our world’s most beloved teachers.

Of particular relevance to Cultural Astronomy is 13Moon’s inheritance of Baileyite
astrological activism. The website advertised a meditation in order to encourage peace and
healing of the oceans at the 2012 autumnal equinox.

In honor of the Equinox ~ all day Friday Sept 21 and Sat 22 around the globe
synchronizations for peace are taking place - some at the exact moment of
Equinox (PDT Sept 22 7:49AM), others all day, some at Sunset and Sunrise
- including The International Day of Peace, The Solar Wave, EarthDance,
Didjeridoo Meditations, Meditations for Healing the Ocean, ETC. SPREAD
THE WORD! BLESSINGS, Eden Skywalker.

Thus astronomy becomes an aide to the millenarian activist imperative. And, as
Mark Van Stone (2011: 23) put it, the entire Phenomenon is a call ‘for us to contemplate-
our-wicked-ways before it is too late’.

Conclusion

The 2012 Phenomenon needs to be understood in the context of views of time derived from
both scriptural and classical cosmology. This paper has focused on the legacy of classical
thought, particularly Platonic and Stoic concepts of a cosmos which was alive and conscious
and experienced a repetitive cycle of creation and destruction, and the Stoic notion that
freedom lies in living in harmony with nature. Argiielles and the other 2012 theorists gave
a slightly different gloss to an established feature of western astrology; its sociological,
to use Thomas’s (1971: 386-7) description, analysis of history in terms of astronomical
cycles, and its resulting radical political programme. As Garin (1976: 18) argued,

As one can see, the theme of ‘newness’, of a new life, a new age, new
worlds, new heavens, new earths - which would run so eloquently through
the centuries of the Renaissance...was originally nothing more than an
astrological commonplace.

The key paradox in such theories, as noted by Karl Popper, was their combination
of an astronomically-justified determinism with a requirement to act. Transmitted through
the Renaissance to the modern era, 18th century radicals located both the vision of a spi-
ritual New Age, and an astronomically-determined periodisation, as the justification for
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their counter-cultural politics. In that astronomy, in the form of the Mayan calendar (as an
alternative to the precession of the equinoxes), provides an apparently objective timing
measure, and hence the supposedly objective proof that the New Age is beginning, the 2012
Phenomenon can be located as a modern form of ‘cultural astronomy’. Argiielles’ view of
the New Age was adapted in turn from Rudhyar, Bailey, Blavatsky and Swedenborg, but
whereas Rudhyar and Bailey had used the precession of the equinoxes as a timing measure,
hanging their future utopia on the beginning of the Age of Aquarius, Argiielles found a
new world authenticity in the Mayan calendar. And to borrow Stephen Sutcliffe’s (2003,
pp- 9-11) examination of difficulties relating to the term ‘New Age’, as ‘New Age’ is an
‘emblem’, so are ‘Aquarian Age and ‘Mayan Calendar’. The emblem ‘Mayan Calendar’
has therefore been attached to an astronomy — the calendar used by the historic Maya - to
which it has only a tenuous connection.

Popper’s theory of activism explains the enduring appeal of apocalyptic ideas. For
Stuart Sutcliffe, then, ‘New Age becomes a ‘millenialist’ or apocalyptic’ emblem (2003: 9,
11) which encourages a focus on a particular strand of social or political action. Similarly,
the term ‘Maya Calendar’ and the apocalyptic ideas associated with it, has become an
emblem for the encouragement of a spiritual form of environmental activism.

To attempt to debunk the 2012 prophecies as a hoax is as pointless as dismissing
the Torah, Koran or New Testament as hoaxes. First, to give the prophecies the status of
hoax, is to argue that those who have promoted them do not believe in them, a proposition
for which no supporting research is offered as evidence. Second, academics in the huma-
nities and social sciences seek to understand rather than condemn. Worse, the debunkers
were responding to a media creation.

The 2012 Phenomenon can be located within the history of western millenaria-
nism. As [ have argued, a key characteristic of New Age millenarianism is its Popperian
activism. It is evident from Argiielles’ politics, as well as those of the writers and websites
which follow him, that his concern was with encouraging the anti-capitalist wing of the
environmental movement. That he adopted theosophical, astrological historiography as an
activist call to action, places him in that form of theosophy which once offered a spiritual
alternative to Marxist materialism (Campion 1994: 458). Marx had used the promise of
an earthly paradise to inspire revolution at the same time as Blavatsky was arguing for a
spiritual one: they are different but parallel millenarian themes. The 2012 Phenomenon
therefore has little to do with the end of the world, but, rather, its salvation, and is best
understood as a form of eco-spirituality, combining the this-worldly hopes of Jewish
millenarianism with the other-worldly expectations of Christianity. Argiielles’ belief that
the transition to the new period of history would be peaceful and characterised by inner
transformation is Swedenborgian, and is therefore best identified as a form of progres-
sive, or post-millenarianism. Finally, in that the 2012 Phenomenon clearly appropriates
astronomy for cultural purposes, it supports the proposition that the discipline of Cultural
Astronomy should move from the study primarily of the non-western and the pre-modern,
to focus more on the modern west.
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Abstract

Evolution of the concept of time is briefly reviewed. The origins of the myth present in most
ancient cultures throughout the world of a long cycle lasting some millennia after which all past
events will be repeated in a more or less similar way and called by modern scholars the ‘Great
Year’, is analyzed. A well known book by de Santillana and von Dechend, Hamlet s Mill, con-
tains a hypothesis that the mythology connected to the ‘Great Year’ derives from precession of
the Earth’s axis discovered by an ancient civilization of unsuspected sophistication. This book
was severely criticized by academic reviewers on a number of grounds. However, Hamlet's Mill
is a well written and intriguing book and has fascinated thousands of readers. This has cleared
the way for a number of hoaxes such as the so-called ‘2012 Maya Prophecy’.

POVZETEK

V ¢lanku podajamo pregled razvoja koncepta ¢asa. Analiziramo izvor mita, prisotnega v ve-
¢ini starodavnih kultur, o dolgem ciklu, ki traja nekaj tiso€letij in po katerem se vsi dogodki
ponovijo v bolj ali manj isti obliki; sodobni u¢enjaki ga imenujejo “Veliko leto’. Dobro znana
knjiga de Santillane in von Dechendove Hamletov mlin navaja hipotezo, da mitologija v zvezi
z “Velikim letom’ izhaja iz precesije Zemljine osi, ki jo je odkrila neka starodavna nesluteno
visoko razvita civilizacija. Akademski krogi so delo ostro kritizirali z ve¢ aspektov, toda Ha-
mletov mlin je dobro napisana in privlacna knjiga, ki je navdusila tiso¢e bralcev ter utrla pot
drugim potegavs¢inam, kot je na primer ‘majevska prerokba 2012,

Inborn ’biological time’

The concept of ‘time cycle’ is inborn in mankind as well as in other living beings (see, e.g.
Aveni 1989). Actually, most all living beings show behaviours regulated by ‘circadian’ cycles
which are characterized by a period close to 24 hours (circa diem or ‘about one day’). Ex-
amples of human circadian cycles are the waking/sleeping cycle, the secretion of melatonin,
testosterone and other chemical substances, and the one of variation of body temperature and
pressure. Since circadian cycles have a period similar to that of the Earth’s rotation, they are
probably due to the alternation of sunlight and darkness. Further, plants and animals have bio-
logical cycles connected to other periodical natural phenomena such as the seasons and tides.
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On the other hand, mankind, most probably even before becoming Homo Sapi-
ens, also had the concept of ‘biological time’ since men and women surely noticed that
they were first a child, then an adult, and then an old man/woman. The innate concept of
time suggested by human biology, the most natural one, is thus either cyclical or linear.

Invention of ‘sacred’ and ‘physical’ time

The fact that ‘biological time” is inborn does not imply that the concept of ‘physical time’
(time as an external, measurable entity which in principle should be linear or cyclical)
is also inbred in mankind. Actually, the anthropological study of the last hunter-gatherer
tribes still extant just a few decades ago seems to show that these people do not have the
abstract concept of ‘physical’ time.

A recent study (Sinha et al. 2011) revealed that the Amazonian Amondawa tribe,
first ‘discovered’ by anthropologists in 1986, lacks linguistic structures that relate time
and space such as the idea of ‘working through the night’. Further, the Amondawa lan-
guage has no word for ‘time’ or indeed for time periods such as ‘month’ or ‘year’. Of
course, Amondawa people, like any other people, can talk about events and sequences of
events, but they have no concept of a physical time independent from the events.

Not all scholars agree with this hypothesis. For instance, Marshack (1972) inter-
preted a bone dated to 20,000 BP where a series of holes are carved to be used for lunar
phase counting. This interpretation is not accepted by a large majority of anthropologists
and archaeologists. However, if it were true, the quantitative counting of time could have
started from the late Paleolithic, and the concept of physical time cycles would be at least
coeval with the earliest forms of human thought if not innate.

In any case, it is apparent that the need for quantitative counting of time became
mandatory after the ‘“Neolithic revolution’. In fact, nomad hunter-gatherers needed just
a short warning of seasonal change in order to prepare to move their camps. Conversely,
sedentary farmers needed to plan activity on the basis of at least an annual time scale.
Thus, they needed an actual ‘calendar’ which would be a stable and reasonably reliable
time reference system. This time reference was found in the astronomical cycles of the
Sun and Moon and in the annual cycle of constellations in the night sky. These ordered
cycles further reflected the repetitive, monotonous, and unavoidable cycles of everyday
life of this time perfectly.

However, agriculture, sedentary settlement, and the production of food surplus in-
volved a social structure which became more and more complex and necessitated someone to
be on duty for coordination of the various activities. What was previously an equalitarian soci-
ety thereby started to stratify. With the development and differentiation of economic activities
and the increasing contact (sometime peaceful but often violent) between different communi-
ties, the ‘chiefs’ enforced their power even more and needed to develop ideological support to
justify it. The original animistic religion was thus complicated until it was consolidated into a
polytheistic religion with various gods organized in a stratified ‘pantheon’.

For this reason, together with the ‘civil calendar’ which was connected to ag-
ricultural needs, ‘sacred calendars’ appeared in order to facilitate prayer to each god
in the proper way, in the proper place, and at the proper time, following the indica-
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tion of professional ‘religion specialists’. Writing was invented at the beginning of the
Bronze Age in Egypt and Mesopotamia, and there is evidence that codified calendars
and instruments to measure time were used in that epoch. In Egypt during the Mid-
dle Kingdom (2125-1630 BCE), sophisticated calendars were used and day and night
were divided into 12 hours each. Further, sundial and water clocks were invented.
The fact that time started to be measured clearly indicates that it was conceived as a self-
existing entity independent from events happening ‘in’ it. It is thus evident that the ab-
stract concept of ‘physical time’ originated from this epoch. The calendar was developed
for social needs. At that time, work for wages (though not yet money) first appeared and
implied the need for a quantitative evaluation of working time.

The origin of ’historical time’ and the ‘Great Year’

Social needs also generated the concept of ‘historical time’. At that time, society was or-
ganized into state-cities or actual kingdoms. As the power of rulers became stronger, the
need to justify such power grew as well. Thus, they codified pre-existing myths into a cos-
mology that connected their power to divine origin. They did this through establishment
of a genealogical chain that directly connected the king to mythical forefathers (see, e.g.
Aveni 1989). This is how ‘dynastic histories’ and ‘lists of kings’, the first form of written
history, were born. Time became a transcendent principle and was codified in the rules
that not only regulated civil life but also justified the power of the king. The king was
thus the only ‘master of time’ (see, e.g. Aveni 1989) and the only one allowed to modify
the calendar in many civilizations; typical in this sense is the Chinese Empire (see, e.g.
Needham 1959; Polcaro and Martocchia 2012)

However, if civil time was and remained for millennia a ‘cyclical physical time’
based on usual short-term astronomical cycles (such as the day, lunar month, and solar
or sidereal year; see, e.g. Hesiod’s Works and Days), ‘historical time’ was a ‘sacred time’
that was developed on a longer scale involving mythical ancestors. As Mircea Eliade
(1959) states, sacred time must always be ‘cyclical time’. A time cycle much longer than
cycles used for the everyday life was thus needed. Many civilizations thus developed
what modern scholars generally call a ‘Great Year’, a mythical cycle with a multi-mil-
lenarian period, such as the Mayan ‘Long Computation’. At the end of the Bronze Age
(at different dates in different geographical areas) time was thereby conceived as always
‘cyclical’ in shorter or longer periods.

Hamlet’s Mill

Some scholars do not agree with the hypothesis of a social origin of the concept of ‘Great
Year’. In particular, Santillana and von Dechend (1969) in their well known book Ham-
let’s Mill hypothesize that all mythology connected to the ‘Great Year’ was derived from
the precession of the Earth’s axis. The essential premise of the book is that much mythol-
ogy and ancient literature has been badly misinterpreted and generally relate to a sort
of ‘mono-myth’ conveying significant scientific and specifically astronomical ideas and
knowledge.
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According to de Santillana and von Dechend, ‘Our ancestors of the high and far-
off times were endowed with minds wholly comparable to ours, and were capable of ratio-
nal processes — always given the means at hand’ (p. 68). These ancestors were fascinated by
astronomical observations, and they made many discoveries. In particular, the precession of
the Earth’s axis was discovered long before the accepted date of Greek discovery (perhaps
as early as in 4000 BCE) by an ancient civilization of unsuspected sophistication. Neverthe-
less, again following de Santillana and von Dechend, the expression of this proto-scientific
vision of the cosmos was not mathematical but mythological. All the gods are stars, and
mythological language makes exclusive reference to celestial phenomena. For example,
‘earth’ in myth means only ‘the ideal plane laid through the ecliptic’ (p. 58); all stories of
global floods ‘refer to an old astronomical image’ (p. 57).

The book thereby tries to reconstruct a primordial myth referring to the preces-
sion of the Earth’s axis. The authors claim that it can be recognized in a common myth,
widespread all over the world, of a heavenly mill which rotates around the Pole Star and
grinds out the world salt and soil. The millstone falling off its frame represents the pass-
ing of the pole star of one zodiacal age (symbolized by a ruler or king of some sort and his
overthrow of authority), and its restoration represents a new star moving into the position
of pole star (symbolized by the empowering of a new king and the establishment of a new
order and of a new age). This myth was correctly interpreted by scholars and philosopher
up to the first century CE. Its roots were then forgotten, and the related myths were trans-
mitted only as popular tales.

The authors attempt to demonstrate their thesis and the influence of the hypothe-
sized highly developed ancient civilization by analyzing world mythology using an enor-
mous number of fonts ranging from Saxo Grammaticus (Denmark, 12th Century) and
Snorri Sturluson (Iceland, 12th Century) to Firdausi (Persia, 11th Century), from Plato
and other classical Greek philosophers to Cicero, Plutarch and other classical Roman and
Greek historians of various epochs, and from Vedic and later Indian mythology to the
Sumerian Gilgamesh Saga.

Critics and supporters of Hamlet’s Mill
Some of the ‘Great Year’ cycles are manifestly linked to astronomical cycles. For example,
the Sanskrit ‘Great Year’ cycle is 2850 years long, 150 times the Metonic cycle (see Aveni
1989). However, not all ‘Great Year’ cycles have an obvious astronomical meaning. Above
all, the hypothesis that between about 4000 BCE and 100 CE a single archaic system pre-
vailed throughout most of the civilized and proto-civilized world is hard to believe.
Though de Santillana was a respected scholar in the history of science, Hamlet s
Mill was severely criticized by academic reviewers for a number of reasons (see, e.g.,
Leach 1970; Payne-Gaposhkin 1972; Davidson 1974) including: (1) tenuous arguments
based on incorrect or outdated linguistic information, (2) lack of familiarity with modern
sources (actually, half of the references were more than 40 years old when the book was
published), and (3) over-reliance on coincidence or analogy and the general implausibil-
ity of a long lasting, widely spread and influential civilization existing and not leaving
behind any solid evidence.
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Regardless, Hamlet’s Mill had an immediate and enormous success with the
general public. This fact can be explained within the general political framework of the
period when it was published. In fact, 1969 was a time of student uprisings and the spread
of ‘science demystification’ (as in Marcuse and many others authors of the ‘Frankfurt
School’ of philosophy). From a political point of view, Hamlet’s Mill cannot be consid-
ered ‘progressive’ and even less a ‘left-oriented’ book. On the contrary, it can be consid-
ered to be highly ‘conservative’, because of its continuous reference to a past ‘Gold Age’
destroyed by the modern culture.

However, de Santillana and von Dechend book was dominated by a “spirit of protest’
directed against their colleagues (Jenkins 2012). On the jacket flap summary of the first hard
cover edition, the authors state: ‘Contradicting many current notions about cultural evolution,
this exploratory book investigates the origins of human knowledge in the archaic, preliterate
world’. In the Introduction, de Santillana and von Dechend state that they are well aware of
modern interpretations of myth and folklore but find them ‘shallow and lacking insight’.

Similar comments which stress that much ‘modern’ scholarship is biased and built
upon ‘sand castles’ of past assumptions can be found throughout their book. This strong criti-
cism of the ‘current notions’ of ‘official science’ was attuned to the ‘hate’ of the 1968 move-
ment for the ‘Ivory Towerism’ of academic science, though in Hamlet s Mill there is nothing
referring to the need of social justice that was the driving force of this movement.

The fame of the book further increased with the beginning much less political
‘hippy’ and then ‘New Age’ movements. The latter is a sort of ‘spiritual materialism’ de-
veloped in the last quarter of the 20th century. Its central precepts have been described as
‘drawing on both Eastern and Western spiritual and metaphysical traditions’ (Wikipedia
2012). New Age practices and philosophies draw inspiration from major world religions,
with strong influences from East Asian religions, but also from Gnosticism, Neopagan-
ism, ‘New Thought’, Spiritualism, Theosophy, Universalism, Western esotericism and as-
trology. In fact, the term ‘New Age’ refers to the coming astrological Age of Aquarius.
Proselytes of New Age believe that Atlantis, Lemuria, Mu, and other lost lands existed.
With ‘evidence’ such as crystal skull relics and monuments such as Stonehenge and the
Great Pyramid of Giza that were left behind, they found in Hamlet's Mill a sort of scien-
tific demonstration of their world vision.

As an example, though never explicitly citing the Santillana & von Dechend book,
the ridiculous ‘theory’ of ‘time waves’ by Terence Mc Kenna (1992), one of the major “phi-
losophers’ of the New Age and the man who ‘rediscovered’ the “Mayan prophecy of 2012°,
shows manifest analogies with the hypothesis of Hamlet’s Mill regarding a single ancient
civilization of unsuspected sophistication, spread from China to Central America.

Merits and faults of Hamlet’s Mill

Of course, Hamlet’s Mill is not the same thing as the Mc Kenna ‘theory’ or any of the ac-
tual frauds that have been organized on the basis of New Age fantasies. However, the risk
that is induced when ‘traditional’ science, based on a Galilean ‘proving and challenging’
method is left to follow a purely inductive method based on personal beliefs, with a ‘swift,
allusive, paradoxical exposition’ must be stressed as Cecilia Payne-Gaposhkin (1972) states

37



Anthropological Notebooks, XIX, Supplement, 2013

in her brilliant review of Hamlet s Mill. The method can be charming, but (citing Goya and
Brecht) ‘The sleep of reason produces monsters’ and opens the door to pretenders ready to
take advantage of common people who may lack actual scientific knowledge.

The de Santillana and von Dechend book is no doubt a very serious work with
respect to New Age subculture. Though its final conclusions are wrong, and despite the
undervaluation of the role of social needs in human cultures and the use of often unreli-
able fonts, Hamlet'’s Mill was an honest attempt to elucidate a valuable aspect of ancient
science and myth previously overlooked. The authors never state that Plato’s Myth of
Atlantis is an actual description of historical facts but rather suggest that it is a memory
of a previous culture based on a careful observation of the sky. Cosmological myths are
understood to be stories that often come from careful observation of the movement of
Sun, Moon, planets, and stars during the year.

However, some topics are discussed in a very weak and sometimes amateurish way,
especially those of Mesoamerican myth. In this case, the reason may be the embryonic state of
Mesoamerican studies in the 1960s. Other glitches can be explained when the context in which
the book was written is considered. Giorgio de Santillana published a book of his own the previ-
ous year and was still lecturing at M.L.T., so his workload during the late 1960s must have been
intense. Furthermore, he was ill and near death at the time (Jenkins 2012).

Despite the faults and erroneous conclusions, the authors thesis that there is an
astronomical dimension to myth (not understood by most scholars) was later demonstrated
to be quite correct, and ‘social Darwinism’ which supposed that an older culture is always
more ‘primitive’ than a later one, was shown to be wrong. The discovery that much of hu-
manity’s oldest myths were derived from celestial observations is probably the most impor-
tant contribution that Hamlet s Mill offered and still offers. The authors also demonstrated
that the concept of ‘cyclical time’ from long ago had and still has an indisputable charm for
mankind. Such may be seen in the irony that many modern cosmologists preferred a model
of an ‘oscillating universe’ to one of ‘endless expansion’ without any significant scientific
reason until experimental data finally ruled out the first hypothesis.
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Abstract

The ‘Sapient Paradox’ is the apparently unexplainable time delay of several ten thousand
years following the arrival of Homo sapiens in Asia and Europe and before the introduc-
tion of impressive innovations with the agricultural revolution. Renfrew (2007) has sug-
gested that the solution of the paradox has to do with changes in modes of thought that
occurred with sedentism. According to Renfrew, this is a subject of study for cognitive ar-
chaeology where the final goal would be to understand the formation of the human mind.
Several scholars, however, affirm that climatic change was crucial to such a revolution as
it would have been very difficult to develop agriculture during the Palaeolithic. In other
words, sedentism was not justified during the ice age, and that may be the solution to the
paradox. It is widely accepted that climate variations were due to so-called orbital forcing,
the slow periodic changes of orbital parameters of the Earth (known also as the Milanko-
vitch theory). These and other astronomical effects on the climate are discussed along
with the consequent impact on human evolution. The question then rises as to whether or
not it is possible to adopt an ‘astronomical’ perspective instead of (or complementary to)
the ‘cognitive archaeological’ one. Such would be possible by adopting a different point
of reference (that is, from ‘outside’), and a non-anthropocentric approach.

KEYWORDS: cognitive archaeology, palacoclimate, orbital forcing, solar activity

POVZETEK

‘Paradoks sapiensa’ je do sedaj nepojasnjen Casovni zamik, dolg nekaj deset tiso€ let,
med prihodom Homo sapiensa v Azijo in Evropo ter uvedbo velikih novosti ob agri-
kulturni revoluciji. Renfrew (2007) ugotavlja, da je reSitev tega paradoksa treba iskati v
spremenjenem nacinu razmisljanja, do katerega je prislo s stalno naselitvijo. Po njegovem
je to izziv za kognitivno arheologijo, katere koncni cilj je razumeti, kako se je oblikoval
¢loveski um. Po drugi strani pa mnogo znanstvenikov zatrjuje, da je za to revolucijo bila
klju¢na klimatska sprememba — v paleolitiku bi bilo namre¢ zelo tezko razviti poljedel-
stvo. Z drugimi besedami, stalna naselitev med ledeno dobo ni bila smiselna, v ¢emer bi
lahko bil klju¢ za resitev paradoksa. Splosno priznano je, da so bile klimatske spremembe
posledica dolgotrajnih periodi¢nih sprememb parametrov zemljine orbite (Milankoviceva
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teorija). V ¢lanku obravnavamo te in druge astronomske vplive na podnebje, skupaj z nji-
hovimi posledicami za evolucijo ¢loveka. Na koncu se sprasujemo ali lahko ‘kognitivni
arheoloski’ pogled nadomestimo (ali dopolnimo) z ‘astronomskim’. To bi bilo mozno, ¢e
privzamemo drugacéno referencno tocko (t. j. od ‘zunaj’) in ne-antropocentric¢ni pristop.

KJUCNE BESEDE: kognitivna arheologija, paleoklimatologija, orbitalni ciklusi, Sonce-
va aktivnost

Introduction

The purpose of the present paper is to suggest the possibility of an astronomical perspec-
tive instead of (or complementary to) the cognitive archaeology perspective in the study of
the human evolution that was proposed by Renfrew. He explained his approach clearly in
papers and books (e.g. Renfrew 2007) and stressed the link between cognitive archaeology
and cognitive science as an interdisciplinary science that includes neuroscience, psychol-
ogy, and anthropology. His approach may be summarized as follows: ‘the brain (mind)
studies its own evolution’. On the ‘Sapient Paradox’, Renfrew (2007: 84) remarked:

If the arrival [in Europe] of the new species, Homo sapiens, with its higher
level of cognitive capacity [...] was so significant, why did it take so long
for the really impressive innovation seen in the accompanying agricultural
revolution, to come about? What accounts for the huge gap from the first
appearance of Homo sapiens in Europe 40,000 years ago (and earlier in
western Asia) to the earliest agricultural revolution in western Asia and
Europe of 10,000 years ago? This is a time lag of 30,000 years!

It is a central idea of Renfrew’s work that the most decisive turn in prehistory
came with an order-of-magnitude increase in the varieties of engagement between hu-
mans and the material world, mediated by the use of symbols, which began with the
development of sedentism at the beginning of Neolithic. While sedentism may have trig-
gered the turn, what triggered the sedentism? According to Renfrew (2007: 147), ‘most
commentators, including Lewis Binford and Jacques Cauvin (e.g. Cauvin 2000), accept
that climatic change was crucial (global warming, and the establishment of more stable
conditions with fewer oscillations in temperature).” So, it might be concluded that it was
climate change that triggered sedentism. However, what triggered climate change? Be-
fore trying to give an answer, it should be noted that apparently Renfrew (2007) didn’t
give much weight to the effects of climatic change.

Orbital forcing

Effects on climate

It is important to recall some of the widely accepted results of studies in paleoclimatol-
ogy. The trend of the mean temperature difference estimated from deuterium in ice cores
of Antarctica (e.g. Petit et al. 1999) suggests that climate of about 130 thousand and 240
thousand years ago was similar to the present (Figure 1). Going back further in time, other
warm peaks with similar time scales can be seen, so the trend can be interpreted in terms
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of periodic phenomena (e.g. Kawamura et al. 2007). Analogous results have been obtained
for all the various proxies that were analysed in the past forty years (e.g. from palynological
sediments and oxygen isotopes in ocean sediments). According to paleoclimatologists these
periodicities have an astronomical origin and are usually called orbital forcing (the Milank-
ovitch theory). The slight changes in solar insolation due to slow changes in the eccentricity
of the Earth’s orbit, obliquity of the ecliptic, and precession of the Earth’s orbit, gave rise
to strong climate changes that can be deduced from the analysis of proxies. It is impressive
that within paleoclimatology, there are no alternative hypotheses to the astronomical one,
even if it does not exactly explain all data. Orbital forcing is at the basis of any interpretation
of paleodata for the last millions years.

5 . ,
Temperature Difference GT4

Antarctica, Vostok
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-10 N . . .
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Figure 1: Temperature difference GT4 in Antarctica according to Petit et al. (1999) aga-
inst the years before present (BP). One should note the short duration of warm climate
phases compared to the long duration of cold climate.

From about ten thousand years ago to the present, the average temperature (not
only in Antarctica) was rather stable, and the sea level significantly increased. Just few
millennia before, the environment should have been completely different. The tempera-
ture was lower, and the sea level was very low, about 120 m below the present level (the
late glacial maximum). Data on distribution of vegetation are extremely interesting (Fig-
ure 2). For example, on the mountains in southern Italy there were no deciduous woods as
today, but there was a Siberian-like environment, a steppe (a lot of herbs), and the typical
trees of cold climates. The very cold, dry, and unstable climate lasted at least fifty thou-
sand years. Conversely, pollens suggest very stable and warm conditions during the last
ten thousand years. This could be the explanation of the paradox. Indeed, it would have
been rather difficult to imagine something like agriculture, at least at the latitudes above
the tropic, during the long phase of cold climate. Actually, there was no reason for there
to be a different economy from hunting and gathering during such a long period. Hence,
there was no reason for sedentism, since it is generally supposed that the hunter-gatherer
lifestyle was a nomadic one. Therefore one might conclude that it was orbital forcing that
triggered the change in human evolution. As a logical consequence, it seems reasonable
that in order to understand the human evolution, one has to know astronomy and its ef-
fects on climate.
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Figure 2: Pollen percentage from the Lago Grande di Monticchio in southern Italy (Al-

len et al. 1999) plotted against the years before present (BP). Continuous line: deciduo-

us trees of warm-temperate climate such as oaks and beeches, and fir trees; dashed line:
herbs; dotted line: trees of cold climate such as pines, birches and junipers.

Caveat
Of course the situation is not as clear-cut as depicted so briefly, and it is not possible to
discuss it in detail here. Thus, some caveats are in order: Homo sapiens, our species, is
supposed to have originated in Africa, and groups of Homo sapiens left from there about
fifty thousand years ago (Mellars 2006). Some groups probably interbred with Neander-
thals on their way to central Europe and with Denisovans in Asia (Gibbons 2011). The
first farming economies appeared much later, about the ninth millennium BCE, and in the
Near East (see e.g. Cauvin 2000). Recent data, however, from the New Guinea Highlands
demonstrate exploitation of the endemic pandanus and yams in archaeological sites more
than 40,000 years ago (Summerhayes et al. 2010). The sites contain stone tools thought
to be used to remove trees, and this suggests that early inhabitants cleared forest patches
to promote the growth of useful plants. In this case, however, Homo sapiens exploited
wild (not domesticated) tubers and plants. This was not yet agriculture. In New Guinea,
agriculture should have begun just 7000 thousand years ago with domesticated tubers,
including taro, yams, sugarcane, and bananas. However, there are indications of forest
clearance as early as 9000 years ago (Renfrew 2007: 61-62).

One could also wonder whether or not sedentism really began with climate
change. Watkins (2010) pointed out that it probably began before, at least about 25,000
years ago (early Epipaleolithic) in the Near East (site of Ohalo II). Farming should have
complemented rather than prompted the advent of permanent communities. There are
also recent results regarding ancient pottery in China where vessels have been discovered
dating back 20,000 years (Wu et al. 2012). There were probably hunters and gatherers liv-
ing there in settlements. In any case, even taking into account these caveats, the basis of
the evolution from Palaeolithic to Neolithic and the development of agriculture probably
resulted from strong climate change due to orbital forcing.
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Other effects on climate

Astronomical effects, however, also heavily affected the history of mankind at later times.
For example, Wang et al. (2005) analysed sections of stalagmites of a cave in China.
The general weakening of the Asian monsoon, i.e., progressively less rain during rainy
seasons, was deduced by those authors for the last 9,000 years and corresponds with
orbitally induced lowering of summer solar insolation (orbital forcing). Locally, during
the Holocene Optimum Climate several thousand years ago, conditions were indeed wet-
ter than present ones, for instance in the Sahara (Kuper and Kropelin 2006). The general
weakening trend is punctuated by eight further weak Asian Monsoon events, each lasting
one to five centuries. Gupta et al. (2003) obtained analogous results from bio-sediments
in the Arabian Sea. They correspond to so-called Bond events in the Northern hemisphere
detected in ice cores (Bond et al. 1997). The causes are not clear, but paleoclimatologists
are thinking about astronomical effects such as changes in solar output or in the long
period of lunar tides (1800 years) along with the relative atmospheric response of Earth.
Some of these events produced strong droughts. Here, an event of about 4000 years ago
should be noted. It has been detected in the sediments of the Gulf of Oman as a sudden
increase of dust indicating strong aridification (de Menocal 2001; see also Brooks 2006).
The consequences should have been dramatic for people whose lives depended on the
East Asian, South-West Asian and West African monsoon regimes. Aridification was one
of the most severe climatic events, and it very probably caused the collapse of the Old
Kingdom in Egypt (presumably there were no more floods of the Nile), of the Akkadian
Empire in Mesopotamia, and of the Neolithic civilization in China. These are just some
examples of the terrible effects that astronomical parameters seem to have had on climate
and on timescales of centuries and millennia. The last Bond event corresponds to the so-
called little ice age of three centuries ago which is usually ascribed to lower solar activity
as indicated by the Maunder minimum, a lack of solar spots. The physical mechanism
that has been proposed is related to the weak solar magnetic field during a lower activity
phase; the field would be no more able to effectively shield the Solar System from the
galactic cosmic rays. Their effect would be to change the cloud covering conditions in the
atmosphere (for a critical review about the astronomical impacts on climate, see Bailer-
Jones 2009).

An astronomical perspective

Astronomy therefore must be taken into account in order to understand the evolution and
the history of mankind, and this suggests the possibility of adopting an ‘astronomical per-
spective’. It would consist of the study of evolution of mankind (and also of the history
of Earth and of the evolution of life on Earth) as seen from ‘outside’, not from ‘inside’.
Is it possible to adopt a different point of reference from that of cognitive archaeology
and to study human evolution with a ‘non-anthropocentric’ approach? This may be more
understandable by scholars that have an education in astronomy and/or astrophysics. In
astronomy, the Earth is studied as a planet in the same way that other Solar System ob-
jects are studied, and it is not a special place apart from the fact that it is the only place
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where the peculiar phenomenon of life has been observed thus far. On the other hand, the
approach of cognitive archaeology is the study of mankind’s evolution as seen so to speak
from ‘inside’ the mind itself. This seems an essentially anthropocentric approach.

For scholars that received a humanistic education, the astronomical perspective
may not be as evident as for astronomers. Therefore, in order to help in understanding,
an analogy from science fiction may be used. Imagine a large spaceship, even larger than
Enterprise of Star Trek. It has a very long-term mission that will last about twenty years,
and it consists in the exploration of some regions of the Galaxy. There are several hundred
people on board. The spaceship is thus a small travelling town. During the long mission,
children are born and are educated on board. One of them is a young scholar interested
in the study of possible (if any) civilizations in planetary systems of the Galaxy. To him,
the Sun is not at all a special star, and the Solar System is just one of the systems with a
planet harbouring life. When at the end of the mission, he has the opportunity to land on
the planet Earth and to visit it, he does not feel himself an earthling. He comes from space
and feels himself to be an alien. His approach will be the study of the human population
on Earth as seen from ‘outside’. In a certain sense, this is the approach of a present day
astronomer or astrophysicist.

Generally, an ‘astronomical’ perspective should allow a better global vision of
the Earth’s history. A better synthesis would be possible of what happened on this planet
if an astronomical framework were used. Of course, this could be just a professional bias.
Therefore, comments on this idea are welcome.
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Abstract

A new methodological system of procedures is proposed to make sense of the possible
astronomical orientations of megalithic and other monuments. Such a system is based on
anumber of steps rooted in readings of the available data that limit the search for meaning
to the last step, but are based on the results obtained in the previous steps. Such a method-
ology is experimentally applied to the orientation data collected for the megalithic tombs
of the Iberian Peninsula. The result provides a new understanding of the orientations as
a relation of time and space and a way to investigate the concept of time or temporality
of the societies who built such monuments: how they possibly understood time as co-
existent with space and how such a view was imprinted in their monuments and thus into
landscape.

KEYWORDS: methodology, megalithism, orientation models, solar and lunar orienta-
tions, temporality and space

POVZETEK

Predlagamo nov metodoloski sklop procedur za pojasnjevanje moznih astronomskih
orientacij megalitskih in drugih spomenikov. Sklop sestavlja ve¢ korakov, izhajajocih
iz tolmacenja razpolozljivih podatkov, pri ¢emer iskanje pomena omejimo na zadnji ko-
rak, baziramo pa na rezultatih iz prej$njih korakov. To metodologijo smo preizkusili na
podatkih o usmeritvah megalitskih grobnic Iberskega polotoka. Rezultati nam podajajo
novo razumevanje orientacij kot relacij v ¢asu in prostoru, pa tudi naéin za prouc¢evanje
koncepta Casa in asovnosti v druzbah, ki so te spomenike zgradile: verjetno so razumele
cas kot koeksistencen s prostorom, ta koncept pa je bil vtisnjen v njihove spomenike in s
tem v pokrajino.

KLWJUCNE BESEDE: metodologija, megalitizem, modeli usmeritev, usmerjenosti proti
Soncu in Luni, ¢asovnost in prostor
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Introduction

Much recent effort has been devoted to the acquisition of large numbers of orientation
data in order to verify whether, within a given society, the orientation of monuments, —
either tombs, temples or other cultic areas — shared common orientation patterns (see,
e.g. Ruggles 1999; Hoskin 2001 for megalithic monuments or Belmonte & Shaltout 2009
for Egyptian temples). A single measurement considered alone (i.e. devoid of any ar-
chaeological or cultural background), regardless of how significant it may seem, does
not provide sufficient confidence that such an orientation was intentional. The way to
verify such intentionality is at the roots of the now supposedly superseded green and
brown archaeoastronomies (Ruggles 2011). However, this effort has been necessary as it
is important to show that orientations are meaningful data and valuable information can
be extracted from them.

After this goal is fulfilled, a second step is identification of a possible astronomi-
cal culprit, if applicable. This could be a difficult task given the intrinsic degeneracy of
solar, lunar or even stellar targets. Also, in many instances such as in the cases of the
megalithic phenomena or Proto-historic societies, we lack any written account or pos-
sible ethnographic sources to enlighten the data; even when we have it, as for the classical
temples, it is difficult to decipher the correct meaning.

One possible solution much explored in the last decade, is the use of different
statistical and probabilistic techniques or direct modeling of the data. Such efforts have
mainly used elaborate modeling techniques (Gonzalez-Garcia et al 2005; Gonzalez-Gar-
cia 2009a; Silva & Pimenta 2012), Bayesian inference approaches (Pimenta et al. 2009)
or clustering analysis (Gonzalez-Garcia 2009b; Gonzalez-Garcia & Belmonte 2010; Bel-
monte & Gonzalez-Garcia 2012). The main aim of such investigations was to break the
degeneracy in many orientation patterns towards areas where both the sun and the moon
could be identified as possible astronomical targets for megalithic astronomy.

However, even if a signal could be statistically significant, this is different from
the fact that it could be archaeologically significant (Fletcher & Lock 2005: 12); during
the last decade a number of authors have indicated a failure to understand the meaning
behind monument orientation if using only a ‘cold’ statistical approach (see Iwaniszewski
2009 or for a recent review on the subject see Ruggles 2011). A number of alternatives are
proposed, such as the phenomenological approach used by Sims (2007) or the hermeneu-
tic spiral advocated by Rappengliick & Rappengliick in this volume.

Such methodologies are appropriate to the anthropological and archaeological
work and indeed provide a way to step aside from the coldness of data and move into the
interpretation and meaning of orientations. A problem with these approaches, however,
is that in many instances although the discourse could be valid, the subjectivity of the
researcher is not constrained by any logical limit and thus the conclusions are not based
on facts but more on the logical track of their thoughts.

In the following we will propose a way in between both methodologies based on
the statistical treatment of the data while trying to derive meaning from it using anthro-
pological methodologies.
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A Few Notes on Statistic
Before proposing a possible solution to or restriction for this subjective trap, we must in-
troduce a few notes on the ways histograms, kernel density estimations (KDEs hereafter)
or curvigrams are normally produced.

An appropriate smoothing of the azimuth histogram by a function called the
kernel produces the azimuth KDEs. To do so, at each entry in azimuth we multiply the
value of the number of occurrences of that azimuth in our sample by the kernel function
with a given passband or width.

The key choices then are the type of function we use and the passband or the
width of this function, i.e. the number of azimuth values we take into account in our
function softening. For the first choice, there are several possible functions, although the
Gaussian and the Epanechnikov kernels are the most commonly used. In this work we
use the second one. For the bandwidth, although there are theoretical prescriptions in the
literature as to the best choice (Rosenblatt 1956; Parzen 1962) these are not practical. A
practical prescription for the optimal choice of the bandwidth is h = 1.06on"', where n
is the number of data we have and o is the standard deviation of the sample (Silverman
1998); however, this is only usable if we use a Gaussian kernel and the data behaves as a
Gaussian distribution. It is important to note that for other kernels this is based more on
a trial-and-error method; however, depending on the number of monuments, the spread
in azimuths and the errors implied in the data acquisition process one may use larger or
smaller values for the passband.

We have been using these tools to plot the results of our measurements of orien-
tations in azimuth and declinations in our recent work. Azimuth is a circular magnitude,
i.e. the largest value it may reach, 360°, equals the smallest 0°; when transforming this
quantity into declination we must remember this fact. The implications when interpreting
declination curvigrams, or KDDs, could be important, as we will show soon.

Histograms normally give the number of occurrences of a given characteristic —
for example, an orientation towards a particular value of azimuth — however, that number
is often given in terms of a relative frequency or a percentage.

When using any kind of histogram, it is important to provide a mean to assess
the significance of the different maxima that might appear. When dealing with data from
natural sources, this measurement might be affected by ‘noise’ sources and the ‘signal’
must be compared to the ‘noise’ in order to verify if it can be clearly distinguished from
it. In our data, coming from measurements of orientations, i.e. not natural, we could not
‘a priori’ say that any measurement is noise.

To be able to say if a measurement is significant we have to compare it with
respect to something, and see if the result is significant. Thus we should compare with
respect to other instances. One such comparison could be against a random sample of the
same size as our database. However this may pose a problem: a random sample with a
small volume of data could give a rugged histogram to compare with, while a large sized
random sample is not much different from a homogeneous distribution. This is why we
propose to do this comparison with a homogeneous distribution in Azimuth of the same
size as that of our sample. We normally use a normalized relative frequency to scale our
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KDE:s or histograms. To do so we divide the number of occurrences of a given azimuth
by the mean number of occurrences for that sample; this is equivalent to dividing or com-
paring the results of a uniform distribution of the same size as our data sample and with a
value equal to the mean of our data.
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Figure 1: (a) azimuth distribution of a homogeneous sample. When we convert this into
declination at any given latitude, the new magnitude is not homogeneously distributed
(b). There are two maxima related to the accumulation areas at north and south. We
must take this into account when finding large maxima towards north or south in our
measurements. Solid vertical lines delineate the solar range, while vertical dashed lines
indicate the lunar range.

When converting to declinations we would have a distribution of the shape pre-
sented in figure 1. Our comparison then will be made by plotting in the KDE the quantity:
(f(obs)-f(unif))/c(unif), where f(obs) is the frequency of the observed event, f(unif) is the
frequency of the uniform event and o(unif) is the standard deviation of the uniform dis-
tribution. What is the meaning of this? This will give a curvigram scaled with respect to
the uniform distribution, i.e. we compare against it and see whether our data is significant
against that distribution. The scale is given by the standard deviation of such uniform
distribution; if our data has a maximum that rises up to a value of 3 this means that it is 3
times larger than that standard deviation, or 3 ¢. This is usually a criterion to indicate that
a given ‘signal’ is significant.

It is interesting to see that the homogeneous distribution in azimuth, which in that
quantity would give us a flat line, presents a double peaked histogram. These two peaks cor-
respond to the accumulation areas towards north and south. It is common, for certain groups
of monuments, to find that a small number of monuments oriented towards north or south
translate into huge peaks when considered in declinations. This is the reason.

Other distributions we may want to compare against are those of the movements
of the sun or the moon on the eastern horizon.
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Multivariate Techniques

Multivariate techniques are commonly used in archaeology and have been used in the recent
past for archaeoastronomical data (see e.g. Gonzalez-Garcia & Belmonte 2010). These tech-
niques produce some kind of graphical output and statistics that are descriptive, because they
simplify the data and present possible patterns within them (Fletcher & Lock 2005: 139).

The techniques we will apply here are the Principal Component Analysis, Cluster Analy-
sis and a representation of such called the dendrogram and, finally, the k-means clustering.

As part of multivariate analyses, cluster analysis and principal component analy-
sis try to search for regularities in the data that may allow finding groups or clusters
among them. Using a given distance-measuring algorithm, cluster analysis finds groups
among the data and then finds distances among the clusters, building a hierarchy of dis-
tances. A plotting procedure of such a hierarchy is known as a dendrogram.

Principal component analysis or PCA tries to find the vectors of maximum variance
among multivariate data. In other words, if we have our data in a multidimensional space, it tries
to determine if the data could be well described by a combination of a number of those dimen-
sions and thus allow us to lower the number of dimensions. A by-product of this method is that
we may find groups among our data and that we may include models of the movement of astro-
nomical bodies directly among the data and see if this data is more closely related to one model
or another in that multidimensional space (see e.g. Lay 1994 for an introduction).

Finally, the k-means clustering (Everitt 1995) links the groups of monuments
into clusters by comparing the shape of the kernel density distribution of each data group
with a given seed. In each step, the method computes the distance of each distribution to
the seeds and then does the grouping. The groups define a new seed by calculating the one
in that cluster which is closer to the mean of the cluster, and the process is iterated until
it reaches a convergence.

Now that all our statistical tools have been defined we may move towards the
proposal for the new methodology to obtain the best results from these tools.

The Structuralism Stair
In a recent book, Criado Boado (2012) proposes a possible way forward to overcome the
caveats described in the introduction when dealing with archaeological data, which could
be applicable to archacoastronomy also. It is based on a kind of structuralism stair. We
start by investigating a given particular issue, a determined aspect, a common form of
the archaeological record. For the sake of illustration, let it be the shape of a given pot-
tery artifact found in a given excavation. After inspecting the data, the facts may prompt
the researcher to propose a first hypothesis with regard to such shape. This is usually
where we end our investigations and perhaps jump to conclusions regarding meaning of
archaeological records, incorporating anthropological methodologies. However this new
method proposes a number of steps before taking that leap.

A second step would be to research other characteristics of the archaeological
object we are investigating, for example, the colors or the areas of deposition. By do-
ing such further investigations and comparing the results against our first hypothesis we
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could expand it to a new level: a new hypothesis that may result in the postulation of an
ideal model encapsulating all the information collected so far. We must bear in mind that
such a model is still not complete and is not giving a ‘meaning’ to the archaeological
object we are investigating; but by proceeding in this way we are accumulating different
layers of significance (Garcia Quintela & Gonzalez-Garcia 2009).

The third step involves comparing our regional investigation to how that object
appears in other geographical areas: how the shapes, colors and other characteristics of
the pottery appear in other areas. If a common pattern arises, our ideal model could be
expanded to a generic hypothetical model, something that could be applied on a general
level to a variety of similar objects.

To finally attain a proper level of understanding, Criado-Boado proposes com-
paring such archaeological characteristics from different chrono-cultural contexts. By so
doing, the shape of different pottery vessels may, for instance, indicate the persistence and
changes derived by the action of time and culture; under a structural code we could then
postulate an ideal generic model.

Up to now all steps are based on data, and thus up to now we may term this ap-
proach as mainly positivistic.

The final step is that of trying to identify the sense out of that archaeological
problem. To do so we could have recourse to any of the current anthropological method-
ologies but we must always do it based on our previous steps on the stair; thus, the sub-
jectivity would be much more constrained than if we try to jump into the fifth step without
going through the other steps before.

Determined aspect Neighboring areas share similar
« Common form Pattern of orientation of megaliths
on a given area: Iberian Peninsula =Eastern in Atlantic Fagade
=Southern in Catalonia
»

Other aspects
+ New hypothesis Flow to-from the Pyrenees? Flow along Pyrenees (Huesca
+ Ideal Model

pattemns

* 1 Hypothesis

¥
C-type (east)
Generic Hypothetical Model Other areas: France Languedoc (west)
Pyrenees (south)
.

Three great orientation farmilies
Other crono-cultural contexts: . 1

Structural code | Ideal gereric model Bronze/iron Age Mediterranean

+Central Mediterranean

¥

Figure 2: The structuralism stair. At each step a particular aspect of the record is
inspected. The ever-growing evidence allows us to expand the models and hypothesis by
testing them on different steps until we reach a level of sophistication that allows us to
derive a meaning from such a record. See text for further details.
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The Iberian Dolmens, a Test Bed for the Method
We will apply this method to the data sample of Iberian megaliths compiled by Hoskin
(2001) and studied by Gonzalez-Garcia & Belmonte (2010).
We will start by acknowledging a list of facts:
* Although in all cases we have to decide a given direction that could be more or
less justified, we can (and we do) measure the orientation of the dolmens.
* Dolmens built in a given area by a given society tend to share a given pattern
of orientation, as demonstrated by several works in the past (e.g. Ruggles 1999;
Hoskin 2001).
* The simplest way to explain such a pattern of orientation in many instances is
by an astronomical target.
* Given the nature of the movements of the Sun and the Moon in the horizon, in
most cases, it is not possible to distinguish which one is the possible target.
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Figure 3: (a) K-means diagram for the megalithic monuments of the Iberian Peninsu-
la and neighboring regions. This diagram should be compared with those in Gonza-
lez-Garcia & Belmonte (2010). The families that the k-means clustering derives are

independent although consistent with those derived there by the dendrogram and PCA

analysis. The group of Huesca dolmens is also included and falls in a transitional area
along the dolmens of the Pyrenees. (b-f) Families of orientations derived by the three
methods are quite consistent. If we group the orientations of the groups in each family
we can derive a general shape for them. For the details, see text.

Step 1. Orientation patterns in the Iberian Peninsula

To overcome the problem of degeneracy for the dolmens in the Iberian Peninsula Gonzalez-
Garcia & Belmonte (2010) attempted the use of cluster analysis to the pattern of orientations
of 32 groups of megalithic monuments in this area. They defined a number of what they
called ‘genetic markers’, a set of numbers derived from a first statistical treatment of the
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orientation data for each group. This set of numbers defined a data space where they tried
two methods of cluster analysis, the dendrogram and the Principal Component Analysis.

The main results of their investigation were that neighboring regions within the Iberian
Peninsula tended to share similar orientation patterns and that in some instances such orienta-
tions could be better explained by particular models of the movements of the sun or the moon.

We have tested their result through the k-means clustering algorithm. We find similar
groups as those found with the other two methods, confirming the robustness of the result.

With the different methods we could identify five regions or groups according to
the orientation of their megalithic monuments (Figure 3). The first one involves the monu-
ments in the Atlantic fagade of the Peninsula (Fig. 3b), with orientations mainly towards east
or southeast, but generally inside the limits of the solar and lunar ranges. Then what could be
transitional areas could be defined through the valleys towards the interior of the Peninsula,
and the southeast (Fig. 3c). The southeast defines a third area (Fig. 3d), while the northeast
part of the Peninsula along with the Mediterranean islands of Corsica and Sardinia define a
new family with orientations centered on the southeast (Fig. 3e), while the last family includes
dolmens from the Balearic Islands and the south of France (Fig. 3f).

These results will be used to explore the scheme devised above. The first step in
our ladder will be comparing the orientation of these monuments and our first hypothesis
that neighboring regions tend to share orientation patterns. In their paper, Gonzalez-Gar-
cia & Belmonte also conclude that areas not yet investigated, where dolmens exist but had
not been measured yet, should be used as a test bed for that hypothesis.

Step 2. Empty areas: testing and expanding the hypothesis

One such area was in the south part of the middle Pyrenees, in the Spanish province of Hu-
esca. There, at a relatively high altitude there are around 30 megalithic monuments, mainly
simple dolmens and a few stone circles. Belmonte & Gonzalez-Garcia (2012) investigated
the 15 simple dolmens measurable in this area. It is interesting to note that the horizon alti-
tude in most cases is large. When they performed a new dendrogram analysis for the Iberian
Peninsula including now the middle Pyrenees dolmens, these dolmens fall within a group
of neighbouring regions, although with transitional characteristics: the orientation pattern is
similar to the dolmens in the east, i.e. they are oriented to the southeast, while the declina-
tions, due to the horizon altitude, appear more similar to the dolmens in the west, staying
inside the solar and lunar rising ranges (Figure 2).

After this first test we may modify our initial hypothesis to say that in certain
instances the orientations seem to adapt to changing conditions and that what may be per-
ceived as transitional areas display transitional characteristics in their orientation patterns.

A further conclusion is that apparently the Pyrenees were also communication
areas along the mountain range. However it would be nice to see what occurs on the other
side of the mountains, as the Roman roads and early medieval churches talk about a clear
exchange of trade and ideas across the Pyrenees.
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Step 3. Applying the hypothesis to other areas: France

In step 1, we have already seen that some of the megalithic tombs in southern France pre-
sented some similarities with the dolmens in the Balearic Islands and in northwest Iberia.
However to see if such similarities hold, or are the product of a selection effect we must
compare the orientations with those of other closer areas in France.

We have collected data for 22 areas in France and we have included those areas
close by in the Iberian Peninsula, plus the Balearic Islands, Corsica and Sardinia. This
amounts to a total of 31 areas, with over 1500 megalithic structures in total. The data are
collected from the corpus mensurarum in Hoskin (2001), while those for Brittany come
from Hoskin (2007a; 2007b), for central France from Hoskin & Higginbottom (2002) and
for the Channel Islands from Le Conte (2008).

We have applied the same algorithms as in Gonzalez-Garcia & Belmonte (2010),
plus the further statistical tool known as the k-means clustering.

The results are consistent among the three methods, indicating the robustness of
the result. Figure 4 shows the results for the dendrogram analysis.

From this analysis, we observe that there are at least four to five clear fami-
lies of dolmens according to their orientations. One would include the monuments form
Provence and Languedoc together with those of the Balearic Islands. It is interesting to
see that under the new conditions this family is the same that already appeared in our first
analysis of the Iberian dolmens. This should not be a surprise, as these are the only groups
displaying clear orientation patterns towards west in this area.

A second group includes the dolmens on both sides (north and south) of the east-
ern Pyrenees. A third group includes the Causses type dolmens in the south central areas of
France. This group includes a large number of dolmens, mostly simple in their construction,
which display a preference towards the eastern horizon, inside the solar and lunar ranges.

Group four includes those dolmens in the area east of the Causses and northwest
of the Languedoc. Their orientation and placement in the dendrogram situate this group
as some kind of transitional group.

Finally, group five includes dolmens at the western part of the Pyrenees. The
second and fifth groups confirm something hinted at before, the communication across
the mountain range. However, in the area just north of Huesca (Departement Hautes Pyr-
enees) the dolmens are scarce and still need to be measured, and indeed it would be an
interesting test of these ideas.

The dolmens and passage graves in Brittany have too complicated a history;
however some interesting patterns arise, like the differences between the south and north
of the region, regardless of the dolmen types.

These results are widely similar to the ones obtained with the k-means clustering and
the PCA, indicating that our model for the Iberian Peninsula seems to be applicable also, at least,
to the south of France; neighboring regions do tend to share similar orientation patterns.

When we compare these orientation groups to models of the orientation of the
sun and the moon at particular moments of the yearly cycle, as performed by Gonzalez-
Garcia & Belmonte (2010) using the PCA analysis, we find that some monuments may be
clearly modeled by using certain lunar models.
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Such groups include the L-type and BR-type dolmens investigated by Gonzalez-
Garcia et al. (2005). There it is shown that such dolmens could be modeled by orientations
towards the first sight of the lunar crescent after the Spring Equinox, or the solstices.

Another group is that of the C-type dolmens in central France. Their orienta-
tion, whether we examine just those located in the Département of Lot or all the C-type
dolmens, could be modeled with the Pascal Full moon (or all moons from one half of the
year for all C-type monuments), a similar target to that advocated by da Silva (2004) for
the Alentejo dolmens in the Iberian Peninsula.
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Figure 4: (a) Dendrogram analysis for the dolmens in France discussed in the text. We
may identify five families. (b-f) The families identified by the three different methods are
again widely consistent and we may stack the data together. Family (b) includes data
from the southeast of France, (c) includes mainly groups from the eastern Pyrenees, (d)
data from the Causses, (e) includes data from Brittany and the transitions between (b),
(c) and (d). Finally (f) includes data from the western Pyrenees.

We may thus generalize our hypothesis to a generic hypothetical model, some-
thing susceptible to general application, at least in more areas than those which were
investigated in the first place. In this sense it would be extremely interesting to apply this
methodology to other areas, like the British Isles or the TRB areas in northern Europe or
the dolmens in Northern Africa.
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Figure 5: After the PCA analysis including a few models of the movements of the sun
and the moon at particular moments of the year we have attempted a few models on
some of the groups of dolmens in France. The figure displays the C-type dolmens from
the region of Lot (shaded area) together with a model for the spring full moon (light
solid curve inside this area), this is the first full moon after spring equinox. This model
can describe the behavior of the mean maximum of the family.

Step 4. Other chrono-cultural areas: the Bronze and Iron Age

Mediterranean.
In order to verify the extent and applicability of the ideal generic model, we will compare these
results with those from a similar analysis performed with the temples and funerary monuments
of the Mediterranean from the Bronze and Iron Ages (Gonzalez-Garcia & Belmonte 2013).
Data for the Egyptian temples were obtained from Belmonte, Shaltout & Fakri
(2009) and Belmonte et al. (2010). Kushite data include 50 temples and were taken from
Belmonte et al. (2010). Hittite and Phrygian orientations were obtained from the survey
performed by Gonzalez-Garcia & Belmonte (2011). M. Blomberg and G. Henrikson mea-
sured the Minoan temples in several campaigns and the data were kindly provided by the
authors — see Henrikson & Blomberg (2008) for further details. Data from the Hellenic
temples in Greece were obtained from Boutsikas (2009), while data for those in Sicily and
Magna Graecia were obtained from Salt (2009) and Aveni & Romano (2000), respectively.
Maltese temple data are from Fodera-Serio et al (1992), while the Etruscan and Samnite
temples were measured by Aveni & Romano (1994) and Ruggieri & Pagano (2010), respec-
tively. Hoskin (2001) measured the taulas from Minorca and Aramburu-Zabala & Belmonte
(2002) collected the data for the Square talayots from Majorca. Data for Sardinian nuraghe
come from Zedda & Belmonte (2004). Esteban (2002) collected the data for the Iberian
temples while Esteban et al. (2001) and Belmonte et al. (2007) did the same for pre-Roman
temples in North Africa. These temples were divided in two groups, the first one includ-
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ing pre-Roman temples, presumably showing Libyan-Phoenician ancestry (Esteban 2003),
while the second includes Roman temples founded ex-novo. Nabataean temples were ob-
tained from Belmonte et al. (2013). Finally, temples from Lycia and Cyrene were presented
by Gonzalez-Garcia & Belmonte (2013).

As a test group, together with these temples, they included a number of fune-
real structures with possible cultic functions such us the Thracian megalithic monuments
(Gonzalez-Garcia et al. 2009), Tunisian dolmens (Esteban et al. 2001), Sardinian Tombe
di Giganti (Zedda et al. 1996) and Punic hypogeal tombs (Gonzalez-Garcia et al. 2007).

In total they analyzed nearly 2500 cultic structures along the Mediterranean
and for different epochs, from Old Kingdom Egyptian temples to North African Roman
temples. In order to make a fair statistical comparison, they used declination measure-
ments, as the different monuments encompass a wide range in latitude and in epochs.
They followed the statistical approach explained above for the megalithic structures in
the Iberian Peninsula and France, and thus their results could be directly applicable to the
comparison with the ones derived above.
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Figure 6: (a) Dendrogram analysis on the orientation of 27 groups of monuments from
around the Mediterranean from the Bronze and Iron Ages. It is interesting that the k-means
analysis again finds very similar results. Three broad families could be defined according to
this analysis. One includes monuments from the Middle East plus a few interlopers (1), the

second includes Hellenic temples (2) and the third includes monuments from the Central Me-
diterranean (3). (b-d) The monuments comprising the families found by the k-means analysis
can be stacked together to define a general shape for the KDE of that family (shaded areas).
Family (b) presents two maxima, which could be related to the winter solstice and the
equinoxes. Family (c) presents broad off-centered maxima perhaps related to equinoctial
alignments. Family (d) presents a broad peak towards southern orientations.
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The results from the two methods, dendrogram analysis and k-means clustering,
indicate that the monuments tend to cluster in groups that we may term ‘culturally re-
lated’. They find a first group encompassing monuments from the Near East: the Hittites,
Phrygians, Nabataean, Egyptian and Kushite monuments appear highly related. Although
some small differences might arise, there is a clear homogeneity from the orientations
mainly towards solstitial and equinoctial directions. It is interesting that both maxima for
most of these families are quite sharp, and not broad as was the case for the megalithic
monuments: perhaps indicating a better construction method, a finer intentionality or a
more clear orientation towards solar orientations as opposed to perhaps lunar ones. A geo-
graphic and architectonic interloper is the group of Punic hypogeal tombs of the western
Mediterranean. These display a similar orientation pattern to those of the Eastern Medi-
terranean temples, but are both located outside the ‘area’ of the Middle East and they are
tombs, not temples. However, the link with the other structures is that they were built by
a society with deep cultural roots in the Middle East and that seemed to have paid a great
cultic attention to the dead.

A second group includes the Hellenic temples from Greece, Lycia, Cyrene,
Magna Graecia and Sicily, together with those of the Minoans, Iberians and Libyan-
Phoenician. The cultural homogeneity of the first five groups seems striking. Temples
built at distant areas such as Lycia or Sicily share orientation patterns dictated by the
cultural link between them. Temporal interlopers such as the Minoan temples or geo-
graphic and cultural ones like the Iberian or Libyan-Phoenician, call for a further study
on Mycenaean and Phoenician temples to verify if the Bronze Age temples of Greece
and Phoenicia also could follow the pattern of orientation of these groups of monuments,
which seems dominated by a broad equinoctial maximum with other lower maxima at the
solstices or lunastices. The maxima in this area seem broader than the ones of the Near
East, perhaps indicating a preference for lunar orientations, although only proper model-
ing would verify this asseveration.

The third area includes the cultic structures from the central Mediterranean,
which tend to display orientation towards the southern part of the horizon, with a more or
less narrow range, depending on the group. The orientation for some of the groups, like
the Taulas in Minorca, have been linked with the prevailing winds in the islands (REF);
however the consistency of orientation in this area may point towards a common milieu
of ideas in the Central Mediterranean towards southern parts of the horizon. If we must
invoke an astronomical interpretation this could range from the culmination of the Sun (or
any other luminary for that purpose) or perhaps to some specific group of stars. One star
group that has frequently appeared in the literature is the group formed by the Southern
Cross and the Pointers.

To summarize, the groups found by Gonzalez-Garcia & Belmonte (2013) in-
dicate that orientation during the Bronze and Iron Ages seems to be driven by cultural
relations. Groups of monuments that share a common cultural background, such as the
Hellenic temples, tend to display similar orientation patterns in different geographical
areas. This may indicate that although the local manifestation of the cults and the Hel-
lenic culture could be widely different, the objects to which they were oriented are sys-
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tematically the same. In other areas, like the Near East, more data is needed in order to
draw firmer conclusions; however, it may indicate that different cultures, when faced
with similar problems tend to find similar solutions, although a number of cultural links
between them could not be discarded.

Astronomical implications could also be derived. We should keep in mind that
a single model cannot explain all orientations (Boutsikas 2011); however we may see a
preeminence of equinoctial and solstitial alignments in the oriental family, perhaps linked
to the prominence of solar and stellar cults there. The Hellenic family seems to present
wide and slightly off-centered equinoctial alignments, perhaps related to lunar and/or
stellar cults, while the central Mediterranean family orientation towards the south seems
to have been systematically linked with possible stellar cults.

Now, following our structural code, can we derive an ideal generic model? Com-
paring the situations in the megalithic families and the Bronze and Iron Ages’ monuments
it seems that orientations talk to us about cultural relations. While in the megalithic areas
these seem to connect neighbouring regions culturally, the long trade and colonization of
the Mediterranean in the late Bronze and Iron Ages seem to be the drivers for the common
orientation patterns found.

Thus, we may postulate our ideal generic model on orientations as follows: that
neighboring/culturally related areas tend to present similar orientation patterns. For the
Megalithism this is based on geographical areas, i.e. culturally related areas are next to
each other. So far, according to the results from the modeling techniques, these tend to be
mostly Lunar for the areas studied to date. There are frontiers areas like the mountains,
which could be perceived as a membrane rather than a strict barrier.

However, for the Bronze/Iron Age Mediterranean, culturally related areas are
more extended. Orientation might travel together with other cultural traits.

With regard to the megalithic monuments ‘equinoctial’ (or non-solstitial) orien-
tations seem to appear in several areas. These are characterized by simple distributions,
which later expanded to neighboring areas, becoming more complicated.

Examples of such simple distributions, i.e. with only one maximum, are the
groups of monuments from Alentejo (Portugal), Lot (France) or Fontvieille (France).

Southern orientations seem typical for Mediterranean groups that also tend to
display more complex distributions. It is interesting to note that this area of the Central
Mediterranean is also where we find that southern orientations are prevalent for latter
epochs. Such orientations have been linked with the stars, the sun/moon in culmina-
tion, illumination, and winds. However, the fact that such orientations are so consistent
through time might point to some more fundamental, possibly not yet identified reason.
This makes the investigation of Northern Africa dolmens the more interesting.

Offset Equinox orientations seem to be the characteristic feature of Hellenic
monuments, while a combination of both Equinoxes plus Solstices is more characteristic
of the Middle East.
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So What?

The fifth step in the structuralism ladder involves the identification of meaning within the
archaeological record and its interpretation. We have been dealing with the orientation of
monuments, in particular megalithic monuments in the Iberian Peninsula; we have further
extended this study to the areas of southern France and to the Bronze Age and Iron Age
Mediterranean.

We study orientations and these are no more than measurements in space; we
are measuring a dimension, a direction. However, particular directions might have a spe-
cial meaning on temporality. Particular areas of a given landscape might be important at
certain periods of the year. For example, a meadow might be important in autumn when
the harvest time comes, and a given culture might assign a temporal significance to that
meadow; such significance could be highlighted if particular rituals have to be performed
at that place precisely on that occasion. So, the spatially important area gains a temporal
and ritual meaning (Gell 1992: 197-205).

At the same time we must bear in mind that temporality introduces order in
space, and thus creates the Landscape, as a space thought and culturally built, where not
only the natural features such as springs, mountains or woods are present but also arti-
ficial structures from the same or other societies which are thought or reinterpreted by a
different culture (Garcia Quintela & Gonzalez Garcia 2009).

The societal practice of going to a particular part of the territory at a given moment
or performing a given ritual at the correct moment and place, orders time and space.

Following this reasoning, an assumption on the astronomical significance of the
orientation of monuments may give us information about time or, to be more precise, on
the concept of temporality in a given society.

This is a difficult concept. Not all societies need to have acknowledged the ap-
parent flow of time, and those who did might have done it in a wide variety of forms
from cyclic to linear or other concepts based on the ancestor cults, the naturalistic cults,
et cetera (Gell 1992: 37-77).

However, we might postulate that different orientations perhaps reflect a differ-
ent concept of time or of the construction of time.

If this is so, and starting from the point in our sample closer to us in time, we
might acknowledge that the Mediterranean Bronze and Iron Age societies had different
calendric systems as a reflection of their different temporalities. The different orientation
patterns might reflect precisely those differences in their calendric systems. The Near
East and Hellenic societies had a need to regulate time (Cohen 1993; Hannah 2003).
They needed a calendar, as it is understood today, as a system to compute and regulate
time. Not only did they need to regulate civil time, but also - most importantly for our
purposes - religious and cultic time, although most probably these concepts must not have
been separate for most of them. This need is reflected in the different calendars that have
reached us which pay great attention to particular moments of the year and the need to
accommodate ritual and natural (i.e. astronomical) cycles. This might be reflected in the
appearance of clearly solstitial or equinoctial related peaks with complex manifestations,
as is attested to by the intricacy of the orientation distributions.
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This is less clear in the case of the orientation distribution for the megalithic
structures. One first aspect is that in most cases the orientation distributions are simpler
than those of latter periods, perhaps indicating a different need to mark temporality.

It is possible that talking of calendars and calendar regulations in the Megalithism
is not fully justified according to our data. Early state societies of the Mediterranean Bronze
and Iron Ages had rather well defined calendrical systems, and this was reflected in the
somewhat simple orientation pattern of their monuments. The fact that the megalithic mon-
uments present more complex orientations, with larger spread in the orientation values, may
point to a simpler method to mark the temporality in these societies. Such a method could
be that of controlling, for example, when the sun is at the solstice, when is the first crescent
that follows the equinox, or if the sun and the moon cross over at the horizon. This speaks to
us more of a control of the ritual landscape through the correct time and the need to control
time more than to regulate it (Aveni 2000: 325-339).

Of course, the need to regulate or control time would be reflected in the kind of
rituals to be expected in one or the other instances, and would speak to us also of perhaps
more complex beliefs.

Future Work

By no means this is a finished work, but a work in progress. Much effort must be devoted
in order to find deeper meaning in the data. Also the meaning on temporality is not the
only possible interpretation; it is an interpretation that first looks at the group of mega-
lithic monuments as a whole and second looks only for an interpretation based on the
temporality. Other meanings could surely be derived.

One interesting issue is the feasibility of the structuralism ladder method and the
possibility it opens for the studies in archaeoastronomy.

Indeed, one ingredient for the future is to continue the modeling procedures, not only
with those included here but also using Bayesian inferences (Pimenta et al. 2009, see Pimenta
in this volume) in order to do more specific studies on the orientations of those groups of monu-
ments explored here to find among a suite of models the one that better describes the data and see
also if regional patterns concerning the celestial bodies appear as a result.

It will certainly be very interesting to extend the analysis to megalithic monu-
ments of other areas in Europe like the British Isles, the TRB or North African areas and
perhaps explore in further detail the case for Brittany.

It would be highly desirable to include other factors in the analysis, not just ori-
entations, but also the architecture of megaliths, like the location of megaliths, space rela-
tions inside necropolises and other cultural aspects (ceramics, goods found, petroglyphs’
location, etc).
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Abstract

The last three decades have seen a growing awareness that the planet Earth and human
civilizations might be much more threatened by extraterrestrial objects than previously
thought. It has been suggested on many occasions that the course of human prehistory has
been remarkably shaped by big meteorite impacts, airbursts of meteoroids, or the load of
the atmosphere with cosmic dust. Myths and motifs are interpreted to encode information
of such events. This article brings to the fore a series of essential methodological steps
which may strengthen such interpretations.

KEYWORDS: myth, interpretation of myths, prehistory, meteorite impact, hermeneutics

POVZETEK

V zadnjih treh desetletjih se vse bolj zavedamo, da izvenzemeljski objekti Zemljo in
&lovestvo ogrozajo precej bolj, kot se je véasih predpostavljalo. Cesto je bilo izrazeno
mnenje, da so na razvoj ¢lovestva v prazgodovini mo¢no vplivali padci velikih meteori-
tov, eksplozije meteoroidov v atmosferi in povecane koli¢ine kozmi¢nega prahu. Taksne
pretekle pojave razbiramo prek interpretacije mitov in simbolov. Clanek prikazuje najpo-
membnejSe metodoloske korake, ki izboljSujejo tak$ne interpretacije.

KUUCNE BESEDE: mit, interpretacija mitov, prazgodovina, padci meteoritov, herme-
nevtika

Myths and motifs are an important part of cultural astronomy. Myths may reflect our
ancestors’ understanding of celestial processes, and motifs on artifacts — interpreted to
represent the sun, the moon or stars — may deepen our insights into earlier worldviews.
But often such interpretations are of a casual character. Myths!' as well as motifs? are char-

! By the term ‘myth’ I will in the following also subsume traditions like folktales and legends; on the difficulties
of defining ‘myth’ see Masse et al. 2007: 9-14.

2In the following I will use the term ‘motif” in general for any iconographic symbols or motifs on artifacts as
well as for allegoric motifs in oral or written traditions.
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acterized by different facets of meaning, and without efforts for a solid methodological
approach an interpretation may easily get lost among the products of the researcher’s fan-
tasy. A general method of interpreting myths or motifs does not exist. Interpretations of
myths and motifs use a changing mixture of methods deriving from different disciplines
in the humanities, as there are philology, ethnology, history of art, science of religions,
sociology, or psychology etc. In practice, the particular mixture of methods follows from
the concrete context of research. In rarer cases interpretation of myths and motifs gets
involved with disciplines of the natural sciences and their methods, e. g. geology or as-
tronomy. As in the current case of cultural astronomy, interpretation of myths and motifs
can enter into close and fruitful interaction with such disciplines. In the last decades these
interactions have intensified coalescing into a special subfield of cultural astronomy that
addresses the question of whether cosmic events — i. e. meteorite impacts hitting the
Earth, airbursts of meteoroids, or the Earth being affected by cometary dust — have influ-
enced prehistoric cultures and whether such events are reflected in myths and motifs.

In the last three decades new research results have fostered the awareness that the
Earth and human civilisations might be much more threatened by extraterrestrial objects than
previously thought. The observation of the fragmenting comet Shoemaker-Levy hitting the
planet Jupiter in 1994 and NASA’s program for searching Near-Earth-Objects (http://neo.jpl.
nasa.gov/) have contributed to this trend. And awareness is spreading, that the rate of meteorite
impacts of at least regional effects should be estimated considerably higher than conventional
calculations do. Events like the one at Tunguska 1908 which flattened ~2000 km? of Siberian
forest, are now expected to occur at ‘an overage of 100 to 1,500 years and yield an energy
release of between 4 and 15 Mt’ (Barrientos & Masse 2012: 5). Of late an expanding sector of
scientific literature has adopted the idea that human prehistory during the Holocene epoch of
the last 10,000 years was shaped by catastrophes triggered by cosmic objects: big meteorite
impacts, airbursts of meteoroids, or the Earth passing through the debris of disintegrated com-
ets. Complex scenarios were developed describing the presumed environmental and cultural
effects of such catastrophes: Gigantic fires, ash rains, mega-tsunamis, rock-slides and climatic
downturns are supposed to be the effects in nature. The cultural response of prehistoric hu-
mans to these apocalyptic experiences is assumed to be reflected in abrupt cultural change,
in religious beliefs, in myths and in monuments (e.g. Stonehenge [Steel 1998; Tollmann &
Tollmann 1993: 495f.]; the Egyptian pyramids [Tollmann & Tollmann 1993: 4701f.]). Prehis-
toric dates and periods which seemingly fit such scenarios were figured out and interpreted as
evidence of some catastrophe induced by cosmic objects.

But these theories are in some conflict with the currently ascertained knowledge
of prehistoric cosmic events. Airbursts or the accumulation of cosmic dust in the atmo-
sphere are, in general, extremely hard to verify and are not yet attested for prehistory.
Meteorite impacts are validated by the proof of certain mineralogical and/or geological
criteria (Norton 2002: 291-299; French 1998: 97-99). Measured by these criteria, the
number of confirmed prehistoric meteorite impacts is extremely small, namely, about 10
worldwide (see Earth Impact Database). Crater diameters range from mostly a few meters
or some decimeters to the rare case of 600 m (Tiittensee/Germany). In the best cases, dat-
ing covers periods of several hundred years, and an even greater level of imprecision is
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common (Barrientos & Masse 2012: 30) More exact dating hitherto has failed because of
uncertainty of dating methods and the problem of exact chronologies in prehistory. Con-
ceivably accompanying effects of an impact like e.g. wildfires, earthquakes or acid rain,
are hardly documented in the context of Holocene impacts (as an exception see Ernstson
et al. 2010; Rappengliick et al. 2010). This fact may be due either to the circumstance that
such effects do not exist, or to the preconceived opinion of researchers that small meteor-
ite impacts should not cause remarkable secondary effects and that therefore such effects
need not be looked for. Cultural effects can not yet be confirmed or they can only be
modeled (Barrientos & Masse 2012). This is because of the small size of these meteorite
impacts for the most part, the imprecise dating and poor archaeological databases. Hence,
there is a remarkable divergence between the concrete data which can be contributed to
the discussion by the relevant natural sciences on the one hand and the new modeling of
impact rates, as well as the aforementioned scenarios of presumed environmental and
cultural effects, on the other hand. The latter effects play a key-role to the interpretation
of myths and motifs since they are the ones that allegedly provide information about
prehistoric cosmic events which are otherwise hard to substantiate. Can the interpretation
of myths and motifs serve this purpose? Which problems occur? Which essential meth-
odological steps should be followed? These questions will be discussed in the following
section, illustrated by few examples drawn from the relevant literature on this topic.

Mechanisms of perception

The most widespread trap in interpreting motifs in myths and iconography is the way
that the researcher’s main area of interest affects the interpretation of the data and the
cognitive biases that are brought into play. The psychology of perception teaches us how
our preferences and prejudices as well as other often unconsciousness inner and outer
influences channel and confine even the most elementary process of perception, let alone
further interpretations (Chabris & Simons 2010; Storch 2010). Picture puzzles e. g., like
the famous ‘All is vanity’ of Charles Allen Gilbert (1873-1929) exploit this fact. Since the
channeled perception suggests an unquestionable persuasiveness of an idea, the methods
which every scientific discipline has for ensuring as well as for testing the potential of a
theory, often are endangered to be widely neglected.

Distinct descriptions of motifs and the requirement of a

solid database

Awareness of the mechanisms of perception reminds us that interpreting single motifs
first of all requires a meticulous description as well as a rationalized distinction of the
motif under study from other similar motifs. Only in this way it is possible to get a solid
database for analysis and interpretation. For instance, in the literature discussed here an
omega-shaped motif is often labeled to be a motif representing a comet. This interpreta-
tion was put forward by Ilse Fuhr in a book on omega-shaped motifs (Fuhr 1967) and was
subsequently adopted by other authors (e. g. Clube & Napier 1990: 176ft.). But Fuhr’s
interpretation is founded on a database which uses an undifferentiated mixture of motifs
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(see Fig. 1). In the case of the omega-shaped motif it is essential to clarify whether e.g.
the outwards curved spiral is an indispensable characteristic element of the omega-shaped
motif, and hence cannot be mixed up with a motif showing an inwards curved spiral, or
whether these two elements are mere variations. Such scrutinizing establishes a solid
database but was not carried out by Fuhr. Following Fuhr, Clube and Napier labeled the
Egyptian goddess Hathor as a comet (Clube & Napier 1990: 178) because at times her
headdress shows spiral-shaped curls reminding one of an omega-shape. Of course other
researchers have presented good arguments for entirely other interpretations of Hathor’s
headdress, e.g. as a gynaecological motif (Tassie 2005).
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Figure 1. Variants of the omega-shaped motif or different motifs? Examples from the
book of Fuhr 1967.

A similar procedure of distinction should be applied to motifs transmitted by oral
or written tradition. Dragons e. g. are interpreted by Clube & Napier (1982: 198-206), the
Tollmanns (1993: 455ff.) or Baillie (2001) as mythical analogies of comets. Mythical
traditions worldwide ascribe very different meanings to dragons, be it their symbolism
as bringers of good luck, symbols of resurrection, of wisdom, of the moon knots (caput
draconis and cauda draconis), of destruction, or whatever (Stamer & Zingsem 2001). A
separation and classification would clarify the database. A comparable generalization is
noticed in Masse’s interpretation of ‘supernatural twins or companions’ as allegories of
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fragmented comets (Masse 2007: 57). Again, such an interpretation should be carefully
balanced against rivaling ones concerning twin myths from all over the world (Bianchi
1986: 99-107). For example, the fact that rare twin births which in ancient cultures pro-
voked manifold questions and reactions (Rathmayr 2003: 858-860), could be an induce-
ment for the creation of twin myths is a cultural factor worthy of serious consideration.

Being aware of definitions

The need for distinct descriptions and differentiations must be extended to the basic need
to operate with clear definitions of the terms being utilized. Definitions deeply shape our
elementary perception, the selection of data which we take as a basis of our research and
finally the interpretation of these datasets. In the context of this topic this need becomes par-
ticularly evident in the case of the use of the term ‘catastrophe’. The definition of the terms
‘catastrophe’ or ‘disaster’ — especially in connection with ‘culture’ — is fiercely disputed
in the scientific literature. The least common denominator says that ‘catastrophe’ means
an abrupt, violent event with human victims. Any further aspects, like perhaps changes
in politics and societal coherence, abandonment of a region, changes in material culture,
are controversially discussed in terms of their potential to define a ‘catastrophe’ (Torrence
2002). A substantial number of studies dealing with putative prehistoric meteorite impacts,
airbursts or cosmic dust events do not give an account of their definition of ‘catastrophe’ and
of ‘cultural disaster’. For them it seems to be self-evident that the presumed cosmic event
must have inevitably been disastrous, sometimes on a world-wide scale, and that such a di-
saster could not result other than in abrupt cultural change. Furthermore, another underlying
theoretical assumption remains implicit: that abrupt cultural change is very probably caused
by an external catastrophic event. Such not explicitly stated theoretical assumptions influ-
ence the data selected and considered to verify a cosmic catastrophe, including especially
the willingness on the part of the researcher to accept myths and motifs from all over the
world as the reflex of a single cosmic catastrophe. Together with the significant failure to
fulfill the aforementioned need to carefully describe and distinguish the various motifs, the
resulting database ends up being amorphous (see e. g. Tollmann & Tollmann 1993).

Controlling the quality of the database

A solid database with carefully described and differentiated elements still has to be
checked for its quality. Clube and Napier speculate that the prehistoric rock carvings
of the so-called Panorama Stone in Ilkley/England, showing circles and lines, might
be cometary motifs, representing cometary nuclei, tails and striations (Clube & Napier
1990: 176f.; plate 20). Open-air rock carvings like the Panorama Stone are subjected to
manifold alterations: they are exposed to the natural process of weathering, but also may
have been altered by human activities, be it later supplements, intentional destruction,
or subjective reconstruction. Such activities on rock-carvings depend on the changing
interests, reinterpretations and affections of people across the millennia. Hence, it is im-
portant that the interpreter of rock-carvings check aspects like the age of the carvings,
their simultaneity and the question of whether they form an intentional unity. In case of

/1



Anthropological Notebooks, XIX, Supplement, 2013

the Panorama Stone it is, at the same time, eye-opening and confusing to look at draw-
ings from the 19" and 20" century, all of them representing the carvings of the Panorama
Stone, and to compare them with the photo shown in the book of Clube and Napier. It
is hard to figure out the supposed congruence between the carvings shown on the photo
and the representations found in the drawings. The question arises: which representation
shows the ‘original’ status of the carvings? Did such an ‘original’ status exist at all, i. e.,
is our concept of originality adequate in terms of ancient people’s intentions concerning
rock carvings? Can it be reconstructed at all? Considerations of such questions are miss-
ing from Clube’s and Napier’s interpretation of the Panorama Stone and fuel doubts about
the quality of their database.

Panorama Stone, llkley, England
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Figure 2. Panorama Stone (Ikley, England): drawings from the 19" and 20" century.

Comparable scrutinizing must be applied on written texts or oral sources. For such
documents a number of other questions arise: Who transmits the tradition? Is the transmit-
ted information part of his or her own cultural heritage or part of another culture? Which
status does he or she have and which intention? Was it a missionary, who gave the story a
Christian appearance, was it an ethnographer favoring the Jungian approach to myth or the
one of Levy-Strauss, or was it a researcher influenced by nationalistic ambitions? What ef-
forts were made to ensure an adequate translation? In mythology the available sources may
be strongly shaped by the answers to such questions. Did the scientific identification of a
meteorite impact location already exist when the story allegedly correlated to it was first
recorded or was the story prior to the scientific explanation? Such questions concerning the
quality of the database, which partly touch the methodology employed in textual criticism,
have to be reflected before any interpretation of the text is attempted.
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Check the cultural context of a motif

For any interpretation it is essential to check the cultural context of the motif. Omitting
or neglecting to address the motif’s contextualization is a common problem in the kind of
literature treated here. Prehistoric rock carvings of the cup-and-ring-type are connected
to comets by Clube and Napier as well as by the Tollmanns. The Tollmanns claim that
the cup-and-ring-marks of Achnabreck (Scotland) illustrate meteorite impacts into the
Northern Atlantic, which they connect to the biblical flood. They suggest that the carvings
depict in detail the head of comets and their tails, as well as the rings of waves which were
caused when the objects plunged into the sea (Tollmann & Tollmann 1993: 494 fig. 139).
Clube and Napier claim that similar carvings from Ardmarnoch (Scotland) represent a
‘family of comets moving through a star field’ (Clube & Napier 1982: 263; fig. 30). In
both cases considerations of the cultural context are missing. For example, the Tollmanns
fail to substantiate their unusual claim that presumable Bronze Age rock carvings illus-
trate a meteorite impact ca. 6000 years before then. The fact that more than 100 different
interpretations have been ascribed to this type of cup-and-ring engravings (Morris 1979:
16) illustrates the randomness of any interpretation when the context of the interpreted
object is either unknown or neglected.

A strange example of the inadequate mixing up of the context of mythical mo-
tives is given by Allan & Delair (1997: 292). When speculating about the source of some
cosmic bombardment of the Earth, they mention the Bifrost Bridge of Norse mythology,
combine it with Mount Meru from Indian mythology, and falsely suggest by their phras-
ing that Mount Meru was mentioned in the Norse Eddas: ‘The Norse Eddas state that this
bridge [Bifrost Bridge] ... existed near Meru ...". This confusion illustrates the problems
which may arise when myths from all over the world are taken together and deliberately
used as a basis of argumentation.

Considering the results of other sciences; respecting their

scientific methods and criteria

When carrying out a research project, it is indispensable that myths and motifs be inter-
preted in concordance with the methods, results and criteria of the other disciplines in-
volved in the investigation. Indeed, a truly interdisciplinary approach creates a minefield
of possible traps because by necessity the investigator is forced to move beyond her/his
own field of competence.

Masse hypothesizes that the mythical character of Humbaba, a demon from the
Babylonian Gilgamesh epic, had been inspired by the formation of the planetary Owl
Nebula in the Big Dipper. He compares Humbaba’s face, as it is represented in a figurine
of the 18"-17" century BC (Fig. 3), with ‘telescopic photographs of the Owl Nebula’ and
speaks of a ‘striking similarity’ (Masse 1998: 76). The Owl Nebula M97 (http://messier.
seds.org/m/m097.html) has a visual brightness of 9.9 mag and cannot be seen by naked-
eye. Not even a telescope with small aperture can reveal details of its inner structure.
Masse argues that the Owl Nebula had once been much larger than it is today, having the
size of the full moon and temporarily being visible by naked-eye observation. He takes
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this assumption from several other myths which he also correlates to the Owl Nebula. Of
course, the original nova or supernova temporarily produced remarkable point brightness.
But this kind of brightness has to be distinguished from an extension in size and a sur-
face brightness which would enable a naked-eye observation of the inner structure of the
Owl Nebula. Absolute nothing is known from astrophysics that would support Masse’s
claim that at any time inner structures of the Owl Nebula would have been visible to
the naked eye. Hence, Masses’ argumentation and his statements about the Owl Nebula,
being drawn from myths (Masse 1998: 70-76), are deeply undermined when the data of
astrophysics are brought into the picture. This example illustrates the importance of being
able to establish a good correlation between the interpretation of a myth or motif being
proposed and the available data drawn from the other disciplines that are involved in the
research project.

Figure 3. Clay mask of Humbaba (Sippar, southern Irap, ca. 1800-1600 BC) © Trustees
of the British Museum / Telescopic photo of the Owl Nebula (camera: CANON EOS 60
D; telescope: Celestron ED 80/600; exposure time: 40 x 120 sec / ISO 1600 / IDAS-
LPS-P?2 filter) © Max Kiermayer.

In many scientific disciplines, especially in the natural sciences, there are criteria
that are used to prove the correctness of a hypothesis. Meteorite impacts are proven e. g.
by a mineralogical criterion, a special metamorphosis of quartz grains by shock pressure,
the so-called Planar Deformation Features (Stoffler & Langenhorst 1994: 165). Scientists
who put forth the claim of a meteorite impact have to provide evidence for this miner-
alogical criterion or of other criteria relevant in the case of impact research. One of the
prevalent characteristics of the literature treated here is the fact that the existence of a
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meteorite impact is proposed, but the geological and mineralogical evidence necessary to
support such a claim is not provided.

Bond & Hempsell, who claim that a meteorite impact caused the gigantic land-
slide at the Kofels mountain (Austria) in 3123 BC, suggest that before impact the object
sculptured the nearby summit Gamskogel by clipping ‘the ridge to give a 2 kilometre long
cut with a 6 degree slope’ (Bond & Hempsell 2008: 97). If Bond & Hempsell were right,
such an intensive contact of the meteorite with the ground should have caused prominent
mineralogical alternations in the rocks of the affected ridge. Hempsell & Bond base their
claim solely on the nowadays crater-like morphology of the Gamskogel summit, ignor-
ing the fact that morphology is not a relevant criterion in meteorite impact research. In
short, they fail to discuss whether the Gamskogel summit shows mineralogical alterations
which would be diagnostic for a meteorite impact.

Special problems arise with meteoroid airbursts in the atmosphere and cosmic
dust events, which have a major role e. g. in the scenarios developed by Clube and Napier
or Baillie. Such events are even more difficult to prove than meteorite impacts. Microme-
ter-sized cosmic grains found in ice cores may rank among the most qualified possibilities
to substantiate a cosmic dust event. But the ongoing controversy about the character of
the 536 AD environmental downturn — whether it was caused by (a) a cosmic dust event
(e. g. Abbott et al. 2008) or (b) massive volcanic eruption(s) (e. g. Dull et al. 2010) — il-
lustrates the problems which occur when drawing on this kind of evidence. Hence, claims
that myths or motifs reflect meteoroid airburst and especially cosmic dust events can
hardly be counterchecked by substantial chemical or mineralogical results.

The location

The need to provide geological/mineralogical and/or chemical evidence of a putative event
of extraterrestrial origin is strongly tied to the question of where this event took place. In
many cases a meteorite impact is alleged on the basis of a myth but no geographical location
is even suggested (e. g. Clube & Napier 1982: 146, 184f.; Clube & Napier 1990: 186ff.),
or at the proposed location no impact signature has ever been found (see e. g. Engelhardt:
1979; Baillie 2005: 102-114). In instances where statements, provided by a particular myth,
concerning a specific location, can be properly correlated with a concrete existing meteorite
impact site, this aspect of regional congruence greatly enhances the probability that the for-
mer reflects the latter. In contrast, it is highly problematic when putative meteorite impacts,
suggested because of a myth but for which concrete physical evidence is missing, serve as
the basis for developing detailed cultural scenarios of the past.

Furthermore, when myths from all over the world are interpreted as their origins
could be traced back to one single meteorite impact or airburst, attempts to countercheck
by regional congruence become severely hampered. The Tollmanns (1993) assume that in
ca. 7500 BC the break-up of a comet caused several meteorite impacts worldwide, one of
them located at the Kofels (Austria). Myths from all over the world are supposed to reflect
this event. The criterion of regional congruence cannot be adapted to this hypothesis. A
comparable scenario is developed by Masse (2007). He claims that the putative Burckle
crater in the Indian Ocean was part of a multiple meteorite impact event in 2807 BC
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that caused worldwide mega-tsunamis. According to Masse, these impact-induced mega-
tsunamis are reflected in a vast corpus of flood myths around the world. His study shows
that constructing a theory on the basis of a corpus of world-wide myths creates another
dilemma. It is described by Masse himself: “What does not fit the model of a single large
Indian Ocean impact is the presence of a number of mega-tsunami myths from Brazil,
the western coast of North America, the Arctic Ocean and in other locations outside the
Indian Ocean basin. ... And ... Burckle Crater itself cannot explain the large volume of
rainfall indicated by worldwide mythology’ (Masse 2007: 57). By assuming that all the
cited myths refer to the same event, Masse must speculate that upon its approach the
cosmic object broke up and that its fragments impacted the Earth at several locations, not
only at Burckle Crater in the Indian Ocean. Hereby the possibility to countercheck the as-
cription of a myth to a meteorite impact by checking the regional congruence is thwarted.
Indeed, the mismatch of the concrete scenario with the mythical evidence — that a meteor-
ite impact in the Indian Ocean cannot be the trigger of a mega-tsunami myth in the Arctic
Ocean etc. — might be understood as a caveat, a warning that not all the analyzed flood
myths from all over the world trace back to the same event.

Dating
The dating of cosmic events
Since airbursts and cosmic dust events are complicated when it comes to substantiating,
their dating is also problematic. Meteorite impacts are temporally isolated events and
hence associated with a concrete date. Hence their correct dating is essential for gain-
ing information about cause and effect in terms of meteorite impacts and their alleged
cultural repercussions (Baillie 1998: 113f.). But despite all the modern methods of dating
available — be it radiocarbon, OSL, dendrochronology or ice core dating — none of the
confirmed prehistoric impacts have been adequately dated by now, rather they have an
uncertainty of several hundred up to several thousand years (Masse 2007: 28). Such vari-
ance of date reduces any considerations of cultural consequences to hypothetical discus-
sions (Rappengliick 2008; Rappengliick et al. 2009).

Nevertheless, the literature dealing with prehistoric catastrophes of extraterres-
trial origin bristles with exact dates correct to a year. They originate from the application
of different very dubious approaches to the dating of traditions.

The dating of traditions

It is a common characteristic of the kind of literature treated here that traditions from
the Bible are rated as historical documents and that their allegedly chronology is used
as an absolutely reliable framework for dating (e. g. Clube & Napier 1982: 247). A very
popular example is the story from Exodus, which is repeatedly linked, albeit with very
different dates, to presumed meteorite impacts or disastrous interactions of comets with
the earthly atmosphere (Clube & Napier 1982: 251ff. [1369 BC]; Baillie 2001: 239f.
[1628 BC]; Spedicato 2008: 373 [1447 BC]; etc.). Such interpretations ignore the fact
that modern Biblical exegesis and archaeology fiercely disputes (Zenger 2008: 600-603)
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whether ‘the exodus’ was a historical event at all and — in case it was — whether it was one
single event or some kind of longer-lasting process. Consequently, its eventual dating is
controversial, too. In the context discussed here Biblical tales can neither serve to estab-
lish a chronological timetable nor as a suitable basis for scientific argumentation.

Another dubious approach is the failure to validate the age of a tradition: when
did the mythical tradition supposedly originate? Does it provide time designations, which
can serve to decode its age? The Biblical tale of the destruction of the cities Sodom and
Gomorrah illustrates the problem. At least three different authors ascribe this catastrophe
to a putative meteorite impact. The Tollmanns conclude that the date of the event corre-
sponds to ca. 7500 BC (1993: 264) whereas Bond & Hempsell give 3123 BC (2008: 101)
and Masse, 2188 BC (Masse 1998: 80). None of them asks about the age of the tale of
Sodom and Gomorrah. All of them reconstruct the date of the event by elements that have
nothing to do with the tale. Furthermore, the researchers, particularly the Tollmanns, do
not care that the first reference to Sodom and Gomorrah in the Jewish tradition is several
thousand years younger than the putative meteorite impact of ca. 7500 BC, the event
which, according to their theory, was to be the trigger for the destruction of Sodom and
Gomorrah.

Congruence of dating

When a tradition is supposed to reflect a concrete event, it is essential to examine whether
there is any evidence for a congruence of the dating of the event and the chronological
classification of the tradition. In a case from Australia the chronological discrepancy is
even more distinct than in the just mentioned theory of the Tollmanns. Hamacher et al.
(2010) claimed to have found a meteorite crater after ‘using a combination of Google
Maps and a local Arrernte Aboriginal oral tradition regarding a star that fell into a wa-
terhole ....” They estimated the age of the putative crater to be several millions of years,
i. e. that its origin was impossibly witnessed by humans. Hence, the claim that there is
a connection between the tradition and the geological site is quite strange. At this point
the appropriateness of labeling of the depression as a meteorite crater still cannot be con-
firmed (Hamacher et al. 2012: 138).

Adopting another approach Masse (2007: 48-54) deduced the date of the mete-
orite impact which should have caused the putative Burckle Crater in the Indian Ocean
from a worldwide corpus of flood myths. From temporal indications in the myths he
infers May 10, 2807 BC as the date of the event. Unfortunately, Burckle Crater itself has
not yet been dated by conventional radiometric dating. That is to say, any independent
confirmation of the suggested dating is missing.

In contrast to such approaches, Blomqvist (1994) looked for some congruence
between the dates provided by a myth and the independent dating of a meteorite impact
crater. He looked for time designations given by a myth itself and hence concluded a
terminus post quem for its origin. Analyzing the Greco-Roman myth of Phaethon he con-
cluded from the motif of the horse-drawn chariot and the earliest known archaeological
evidence of such vehicles, that the myth of Phaethon should not have originated earlier
than about 2000 BC (Blomqvist 1994: 9). He then compared the extrapolated age of the
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myth to the age of confirmed meteorite craters. Finding some chronological congruence
of ca. 500 years with the Estonian Kaalijarv crater he suggested that the myth of Phaethon
might be a reflection of this meteorite impact (Blomqvist 1994: 15).

Finally, the following fact should be taken into consideration: that a myth may
‘float’ in time, i. ., that an older narrative nucleus may be appropriated and re-actualized
by the addition of narrative elements and/or by ascribing to it to a later specific cultural
context or event.

Match of dating and location

The examples listed in the paragraph above illustrate that dating myths or similar tradi-
tions and correlating them with meteorite impacts, airbursts or cosmic dust events is a
very challenging process. Hence, when seeking evidence to back up such a correlation,
Blomgvist not only looked for a chronological congruence between the myth of Phaethon
and some meteorite impact, but also for some congruence in terms of locality (Blomqvist
1994: 9-15). He analyzed the myth of Phaethon for clues to the region of Phaethon’s fall
and looked for a confirmed meteorite impact in the respective region, which also fulfills
the demand for chronological congruence with the Phaethon myth.

Building on Blomqvist’s analysis, Rappengliick et al. (2010) re-examined the
myth of Phaethon and suggested that it reflects a meteorite impact in South-East Ger-
many, which was discovered in 2004 (Ernstson et al. 2010). We established on the one
hand a well-matching congruence between chronological aspects of the myth and the
independent dating of the so-called Chiemgau impact, which had resulted from radiocar-
bon dating, OSL and archacological stratigraphy. On the other hand we ascertained the
congruence of locality. Furthermore, close parallels between details described in the myth
and geological phenomena which can be observed in the affected region strengthen the
hypothesis, that the myth of Phaethon reflects the Chiemgau impact. By this means it is
the central thrust of our study to ensure the interpretations by checking the match between
chronological and regional data as well as other phenomena both in the myth and in refer-
ence to the concrete meteorite impact itself.

The 'hermeneutic spiral’

Myths and motifs are multi-facetted expressions of the human world of thought which,
consequently, require a complex process of interpretation. ‘Hermeneutics’ is the theory
and praxis of interpretation and the term ‘hermenecutic circle’ labels the process of sci-
entific cognition in the humanities as well as in the natural sciences (Stegmiiller 1996).
It deals with the processes of understanding and assumes that understanding starts with
the pre-knowledge and presuppositions of the interpreter (see ‘1. mechanisms of percep-
tion”). ‘Hermeneutic circle’ means that the interpretation cannot proceed straight ahead to
the intention(s) and meaning(s) of the interpreted object but rather must take a spiral-like
path. After a first approach one’s own presuppositions have to be reviewed, then follows
a new approach on another level of cognition, another review of one’s own assump-
tions and so on. This process of the ‘hermeneutic circle’ is more appropriately called the
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‘hermeneutic spiral’ (Stegmiiller 1996: 69). Due to the multi-facetted character of myths
and motifs their interpretation is especially prone to failure in terms of successfully ac-
complishing all the steps required by the hermeneutic spiral. Interpreters who do not re-
spect the necessary methodological steps for ensuring the scientific quality of the research
being carried out will easily miss the path of the ‘hermeneutic spiral’ and are in danger
instead of ending up locked within a kind of circular reasoning.

The ,hermeneutic spiral”
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the object of
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© Barbara Rappenglick

Figure 4. Hermeneutic spiral.

Conclusion

In this study a number of problems have been discussed, which refer to the way myths
and motifs are interpreted. The discussion has had as its goal to contribute relevant input
to the interpretation of complex scenarios of prehistoric catastrophes triggered by cosmic
objects. There are still important obstacles facing researchers, such as the absence of a
general method of interpretation, multiple meanings, or the difficulties involved in deduc-
ing the age or the date of a tradition, but also unfamiliarity of the researcher concerning
impact phenomena in general as well as the lack of an in-depth understanding of the geo-
physical aspects of such processes (Rappengliick et al.: 2011). It is clear that myths and
motifs cannot stand alone. They need to be backed up by the kind of solid data that can be
contributed by the relevant natural sciences, especially in the case of verifying putative
cosmic events. Furthermore, caution is advised because of the fact that for none of the
known prehistoric meteorite impacts are the cultural effects archacologically palpable.
In the absence of such data it would be advisable for now to abstain from the claim of
extensive cultural consequences.
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Nevertheless, there are some promising approaches that could be employed to
ensure that myths and motifs do indeed reflect some cosmic event and also to enhance
the chances that they reflect in some fashion the cultural effects of such an event. For
instance, Masse & Masse (2007) analyzed a set of 284 South American myths ‘that have
as their primary motif a single major cataclysm’ (Masse & Masse 2007: 43). They pro-
ceeded to define five categories of cataclysm which are described in the myths, investi-
gated their geographical distribution and compared the result with the geological facts of
the respective region. From this analysis they concluded that a number of myths might
reflect volcanic eruptions, others are considered to depict meteorite impacts, some of
them potentially related ‘to the Campo del Cielo and Rio Cuarto cosmic impacts’ (Masse
& Masse 2007: 193).

Another approach has been chosen by von Engelhardt (1979), Blomqvist (1994)
and Rappengliick et al. (2010). They all analyze not a corpus of different myths, but a
single one, namely the Greco-Roman myth of Phaethon. Von Engelhardt (1979), who was
a prominent expert in meteorite impact research and well acquainted with the physical
phenomena related to such an event, has presented an exemplary analysis of this myth
as a general reflex of a meteorite impact. Even when he ascribed this event to a location,
the Po-Delta (Italy), where until now no meteorite impact has been verified, his general
comparison of impact phenomena with details depicted in the myth of Phaethon is a
pioneering study. Blomqvist (1994) pushed ahead the analysis of the myth significantly
by stressing the aspect that details of the myths should be in congruence with the loca-
tion and dating of a concrete, known meteorite impact. This claim could be extended
and satisfied by Rappengliick et al. (2010) because of the close congruence of mythical
details even with geological phenomena in the affected region. The approach utilized
by von Engelhardt, Blomqvist and Rappengliick et al. to deal with one single myth was
facilitated by the fact that the myth of Phaethon has been handed down in many variants.
Such a lucky circumstance will often not be given and may narrow future possibilities of
analyzing one single myth.

Nevertheless, the innovative approach of von Engelhardt which involved care-
fully analyzing myths for impact phenomena could be applied also to some of the myths
collected by the Tollmanns. Although admittedly the Tollmanns get lost and end up con-
structing a rather confuse cultural scenario, they have collected quite a number of tradi-
tions that seem to depict the details of a fall and impact of a meteorite in an intriguing
manner. At least some of those descriptions must be considered to reflect a cosmic event.
A thorough analysis like von Engelhardt’s might substantiate this assumption. Additional-
ly, looking at a broader corpus of traditions like Masse & Masse did, could serve to extend
the number of variants or to find related traditions. By combining this with Blomqvist’s
criteria of congruence, it is possible that in the future more myths can be ascribed to con-
crete verifiable meteorite impacts.
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Abstract

The paper discusses the demarcation problem between non-science, fringe-science and
science by considering methodological issues of cultural astronomy when interpreting
the Palaeolithic archacological inventory. The research focuses primarily on various as-
tronomical assessments of cave art at Lascaux and at some other locations, as well as on
case studies of the artefacts.

KEYWORDS: Palacoastronomy, Palacomathematics, methodology, Palaeolithic mea-
surement tools

POVZETEK

Clanek razpravlja o problemu razlikovanja med ne-znanostjo, mejno znanostjo ter zna-
nostjo, pri cemer uposteva metodoloske izzive, s katerimi se soo¢a kulturna astronomija
pri interpretaciji paleolitskega arheolosSkega inventarja. Raziskava se prvenstveno osre-
dotoca na razli¢ne astronomske razlage jamskih slikarij v Lascauxju, pa tudi na nekaterih
drugih lokacijah, ter na posamezne Studije artefaktov.

KUUCNE BESEDE: paleoastronomija, paleomatematika, metodologija, paleolitska mer-
ska orodja

Introduction

Since the beginning of the 20" c. a number of studies have been dedicated to an astro-
nomical interpretation of different parts of the Palaeolithic archaeological inventory. An
overview is given in Rappengliick (1999, 2008). While astro-maniacs enthusiastically
announced in the inventory they had discovered evidence for an incredible level of astro-
nomical knowledge among archaic people, scientifically trained researchers faced serious
problems of methodology proving such hypothesis and formulating consistent theories
concerning the kind of archaic astronomy encountered in Earlier Prehistory, which could
best be called Palacoastronomy.
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Frequently, whereas the authors often insist on taking full credit for their alleged
discoveries, they do so without feeling obliged to bring forward a careful and method-
ological basis for their views. At the same time they do not allow their theories to be sub-
jected to detailed scrutiny nor do they engage in scientific discussions concerning them.

Quite a lot of fancy ideas and feeble constructions, partially or entirely unsub-
stantiated, are circulated and popularised by the mass media in an unaudited form. In par-
ticular, web-based media like Wikipedia, blogs, Facebook, and others, although they offer
additional ways of disseminating information and allowing for critical debates, likewise
they provide vehicles for vague talk, a raft of obscure notions, and bias. In this environment,
science journalism faces serious problems when it attempts to be fair when covering com-
peting claims. Moreover, the mass media, which economically are forced to simplify the
complexity of scientific approaches and results to satisfy claims of the vast majority, influ-
ence the credibility of scientists and scientific findings with regard to public and also expert
opinion. Moreover today’s fast moving media landscape can foster sensationalism on the
part of the scientific staff, by picking up and presenting odd ideas quickly, while neglecting
to do the necessary background research.. Frequently, fascinating pictures rapidly replace
content. Subsequently, within the field of Palacoastronomy there is an on-going discus-
sion concerning how to go about demarcating and evaluating the borders between pseudo-
sciences, amateur science, bad science, pathological science, and even popular science. The
time-robbing analysis and evaluation of such scatter brained constructs are left in the hands
of few interested researchers, who painstaking have to find a way to communicate to both
the scientific community and the public, why a suggested approach and point of view are
not based on solid evidence and lack reasonable demonstration. Thus, it is necessary to dis-
cuss, explicitly, the methodological problems Cultural Astronomy confronts when dealing
with Earlier Prehistory.

How do we know what people of the Upper Palaeolithic

might have known about astronomical phenomena?

The archaeological record of the Upper Palaeolithic is relevant, in particular for certain as-
tronomical interpretations. In general the artefacts can be divided into two categories: fixed
and mobile objects. The first type consists of rock art — paintings, engravings, or sculptures
— found within caves, at rock shelters, and at special places (e.g. along rivers). In addition,
built-in fitments in caverns, and dwellings as well as other structures at open air sites count
among this class. The second type includes movable two- or three-dimensional artworks,
pieces of jewellery, and tools. Manifestations of people’s ideas are found in fixed as well
as mobile objects. Moreover there exist two kinds of representations, which can appear
isolated or combined: abstract signs and naturalistic depictions.

The integral methodology

Scientific research dealing with possible archaic astronomical knowledge along with
mathematical abilities of Upper Palaeolithic and Epipaleolithic/Mesolithic people needs
an appropriate methodology (Bialas 1989). Though Pésztor (2011) has mentioned the
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problem again (see Rappengliick 1999), she, however, failed to discuss the variety of
approaches utilized in the field and offered no methodological improvement to the cur-
rent approaches/check the different approaches in the field and offered no methodological
enhancement. Ideas have already been put forward about the need for such a systematic ap-
proach (Rappengliick 1999). Most approaches are focused on partial interpretations, which
for example are grounded economically, technically, socially, psychically, artistically, or
religiously (Rappengliick 1999; 2008). Until recently researchers have been little interested
in methodological issues and consequently, often neglected the need to integrate differ-
ent readings and methodologies. The constitutive base of any paleoastronomical reading
is given by the scope of all obtainable archaeological hard data, including, when feasible,
measurements of the alignments of the object under study.

Multidisciplinary and interdisciplinary data gathering is required which would
rely on a general phenomenological approach and on the knowledge of applied method-
ologies, measurement errors, and supporting theories as well as the prejudices behind
them. At this elementary stage screening of the data is not recommended given that later
on data previously seeming insignificant can become crucial for the interpretation.

Based on the classic semiotic triangle of reference (syntax, semiotics, and prag-
matics) one can think of a syntactical, semiotic, and pragmatic aspect of such a methodi-
cal approach in cultural astronomy, including paleoastronomy.

1. The syntactic factor refers to the construction and arrangement of sym-
bols. Appropriate measurement instruments and techniques, the forming of
feature classes and formal relationships are required for data acquisition.
Structural, logical, statistical, and measurement methods are applied in data
preparation.

2. The semantic factor denotes the relations of symbols and the meanings
assigned to them. The social sciences, following a diversity of methods,
e.g. anthropology (especially cultural, biological, linguistic anthropology),
ethnoscience, mythology, religious studies, psychology, can provide data.

3. The pragmatic factor bears on symbols and their respective application
by their users. Thus, the life world and life praxis of the respective culture
has to be appropriately taken into consideration. Archaic people were highly
capable of integrating several aspects and multiple levels of meaning in the
cultural conceptualizations making up their world view, by making intensi-
ve use of symbolic, mythic, and ritual language. Thus, cultural astronomy
requires understanding the special mindscape and coherent worldview of
archaic cultures, consisting of ideas, procedures, and valuations, with which
for the most part we are unfamiliar today, e.g. divination, astrology, and
certain religious concepts.

4. In addition, the practices of native peoples who use various tools for
carrying out astronomical measurements are another area that needs to be
investigated. While it is important for palacoastronomical research, for the
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most part is has been little studied. Experimental archaeology which would
concentrate on studying such astronomical tools could be viewed as experi-
mental archaeoastronomy for it can contribute to the reconstruction of early
observing practices, methods and measurement techniques, allowing for the
assessment of their range of applications as well as their limitations.

Thus to identify, substantiate and evaluate traces of astronomical knowledge

in the archaeological records of Earlier Prehistoric cultures, a multifaceted and broadly
conceptualized approach is necessary. It could be best termed an Integral Method (Rap-
pengliick 1999): the combination of methods and disciplines, fitting together, interdisci-
plinary, at each level, increases the probability for the overall coherence and correctness
of the argumentation and assertions being made. Therefore, the methodology follows the
so-called Hermeneutic Spiral as a process of assuring integrative comprehension (Steg-
miiller 1996). Such a rigorous scientific approach should contain observe at least the
following components:

88

* Phenomenological description, detecting presuppositions and avoiding prejudices

* well-formed definitions

* psychology of perception and pitfall of cognitive illusions

* iconographical unambiguity

« in depth analysis of details and sufficient exactness

* concurrence of syntactic, semantic and pragmatic aspects

* quasi- and exact astronomical points of view

e context

* recognition of multiple levels of meaning and their relationships

* consistency, mutual intelligibility, support and complementariness of methods,
hypothesis, and conclusions

« testability of hypothesis

* problem of circular reasoning

* explanatory value of a hypothesis

« integrity of an object and the problems of reconstruction

« different dating methods and problems of age determination

« astronomical evidence

« statistical processing of data; hypothesis and significance tests

« life world and praxis of the respective culture

* cultural comparison

« data and diversity of methods, observing strictly the peculiarities of each ap-
proach from mathematics, natural sciences (e.g. astronomy, geosciences, zooar-
chaeology, palacoethnobotany, chronobiology, surveying, archacometry, neuro-
biology), and social sciences (e.g. cultural, biological, linguistic anthropology,
ethnoscience, mythology, religious studies, psychology)

* possible sources and propagation of errors, concerning observations, measure-
ments, calendrical calculations, data processing (including software features
and limits), transfer of records, disclosure of information
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Integral Methodology consists of a multiplicity of approaches, each critically
evaluated, but combined together to achieve mutual intelligibility. Thus its employment
increases the plausibility of a hypothesis or a theory. Therefore interdisciplinarity as the
suggested methodology for Cultural Astronomy does not translate as simply bringing
together results and methods from several sciences and linking them together by analo-
gous conclusions. Rather it means integrating the methodical elements of archaeological
reconstruction, astronomical analysis and historical comparative interpretation to achieve
a seamless synthesis.

Problems to face and to overcome

Astro-maniacs working on questions related to Paleoastronomy arrive at their conclu-
sions either wittingly or unwittingly, but always by avoiding an in depth study of the actu-
al archaeological and astronomical data. Moreover, they often cast doubt on the relevance
of pre-existing scientific results and methods. This can also happen because of the mere
fact that we are dealing with individuals who are scientifically uneducated concerning
the respective topic. They do not take into consideration any of methodical requirements
discussed above. Some examples are given here for clarification.

Andersen (1993: 11, 12, 58-62) acts as if he were a well-trained number crunch-
er, discovering fine-tuned calendars everywhere. He counts all of what seems to be count-
able, without defining any feature classes. Though slightly better Kocher (1979: 16-21,
58-62; 1985: 10) goes along the same track. Bornefeld (1994) reads the depictions in cave
art as a proto-writing, reconstructs the corresponding proto-language, and derives certain
astronomical content (eclipse reckoning) from them, without any compelling evidence or
without any logical structure to his arguments.

Laricev, a well-trained archaeologist, meticulously discovers, describes and
counts sets of marks on bones, which he believes to be intentionally engraved (Laricev
1999a, b; 2004; 2005). He is aware of some of the methodological requirements, cited
above (Lari¢ev and Anninckij 2005). Thus, some of his research work deserves closer
attention and should be checked in detail directly on the object or on approved replicas.
Nevertheless, concerning some Upper Palaeolithic artefacts studied by him, he is in dan-
ger of overdoing the counting (Lariev 1999a: 45-51). For instance, Laricev’s deriva-
tions of the synodic periods of Mercury, Venus, Mars, Jupiter, Saturn, of eclipse cycles
(Laricev 1990), and of a Palaeolithic zodiac (Laricev 1999a: 255-278; 1999b: 255-262,
281-330) are debatable. This is because he bases his arguments solely on counting sets
of marks, with only sparse or no additional context that would permit attaching such val-
ues to the reckonings. Lari¢ev takes the view that a depiction first should be interpreted
of its own accord, without any other semantic information coming from social sciences
(Laricev 2005: 85). Thus, he considers numbers as the royal road to achieve objective in-
terpretations (Laric¢ev 2005: 85). But without anyway to justify units being describe, units
which conceptually might have been used by the producer of the depiction, analysing
counting sets sometimes leads to ‘adding up apple and pears’. Additionally, the unwitting
anticipation—or presumption of astronomically relevant numbers by the researcher can
bias a result, too.
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What counts? First one has to ensure that the object with the proposed counting
set is complete. Working on a reconstruction is fraught with problems. An ivory plate
(13.6/14.1 x 8.2/8.5 cm), from the campsite of Mal’ta (Russia), ca. 18-15 BP, is often
cited as an example of a lunisolar calendar (Frolov 1979: 88) or even for the depiction of
the synodic periods of Venus, Mars, Jupiter, Saturn, rounded to integers (585, 780, 399,
378 days) together with a solar year of 365 days and a lunar year of 354 days (Laricev
1999a: 256-262). The object shows one big spiral and several small serpentine or convo-
luted rows made of buckles. The mathematical concept of spirals is clearly recognizable.
There is, however, a serious problem in terms of being able to count the buckles: % of the
plate is missing and had been reconstructed as a wax replica (Marshack 1991: 336-337),
without any documentation concerning the criteria used for representing the additional
buckles was done. A valid interpretation seems to be impossible.

Another example is given by a piece of an elephant’s tibia (Al) from a much
earlier site dating to the Lower Palaeolithic, namely, a Homo erectus campsite in Bilz-
ingsleben (Germany), ca. 400-350 ka BP. On the bone a set of intentional parallel cuts is
found and 7 + 14 (= 21), can be recognized. A reconstruction by Mania (Mania and Mania,
1988; A1) suggests a completed set of 7 + 14 + 7 (= 28) cuts, which establishes symmetry.
Beside this essentially aesthetic argument, no real archaeological basis or justification for
the reconstruction is given. SchoBler (2003) suggests a lunation and Schmidt-Kaler (2012)
constructs a sidereal lunar month, both using the reconstructed sequence of cuts on the
bone. This would make the object the oldest lunar time-reckoning notation hitherto known.
But the validity of the reconstructions has not been established. Nonetheless, there exists
another much older object, bearing a complete sequence of cuts, which can be interpreted
as arecord of 27 days (a sidereal month). Guadelli (2004) excavated a bovine bone from the
cave of Kozarnika (Bulgaria), at least 1.2 Million BP, showing just 27 cuts, which had been
intentionally made by Homo erectus.

Jégues Wolkiewiez (2005: 57-58) has re-examined the bone of Blanchard des
Roches (France), ca. 37-27 ka BP, which had been classed by Marshack (1991) as an
example of observational, positional, but non-arithmetical lunar time-reckoning. Four
marks in the sequence don’t fit her concept. Thus, she decided to exclude them from her
interpretation and to explain doing so by saying that sequence in question was a mistake
on the part of the original sky watcher.

Finally one has to show that a pattern, which is purported to be read as a kind of
counting, isn’t a pure decoration or that the pattern could be explained by another reasonable
interpretation. Lari¢ev (2004), for example, counts periods of moon, sun, on a bone (‘com-
mando staft”) from Sungir (Russia), ca. 27.7-15.6 ka BP. However, according to another view
of the small sculptures from Mal‘ta and Buret (Russia), ca. 18-15 ka BP, the pattern indicates
nothing more than a fashionable protective fur clothing (Libor Baldk 2012).

In any case, it is necessary to define feature classes of counting sets on the re-
spective object that bears the code and keep in mind the type of the object under study.
Then additional semantic input coming from social sciences allows the researcher to set
up a model, which, in turn, has to be verified through the analysis of comparable ob-
jects. This requires a statistical approach. For example, Frolov (1978-1979) has built up
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a small database of objects showing counting sets. Patterns of numerable units depicted
on pebbles from the Azilian (ca. 12-10 ka BP), have a significant clustering from 21 to
29 and multiples of these reckonings (Couraud 1985). This indicates a certain possible
preference for lunar time-reckoning. The databases, however, are still poor and statisti-
cal approaches remain hitherto unsatisfying. Preliminary work concerning databases of
signs and depicted animals as well as other beings (humans, chimeras etc.) used in Upper
Paleolithic cave art, including statistical analysis and semantic interpretations, has been
already carried out (Sauvet, Sauvet, and Wtodarczyk 1977; Sauvet and Sauvet 1979; Sau-
vet and Wtodarczyk 1995).

With respect to the field of Palacoastronomy, researchers are interested in an-
other related topic. If some knowledge of stars and asterisms is posited, what was its
usage and relevance in the respective Palaeolithic culture? Since the beginning of the
20t c. astronomical depictions in Palaeolithic rock art have been proposed. Most of the
approaches, as discussed in Rappengliick (1999, 2008), are deficient in that they lack a
rigorous interdisciplinary methodology including careful analysis of available archaeo-
logical data, the imposition of astronomical exactness, and an awareness of the impor-
tance of ethnological semantics.

As a heuristic first step into creative problem-solving (Holyoak and Thagard
1995), it has been suggested that intuitions and conclusions by analogy are useful. Nev-
ertheless there are serious problems and dangers, too.

Already in the twenties and thirties Baudouin (1916, 1921, 1923) believedthat
asterisms had been identified in several depictions on portable artefacts and on rock walls.
He thought that a kind of a zodiac was present in the Mousterian, 120-40 ka BP. At the
beginning of the 20™ c., scientific methodologies and knowledge of the archaeology and
dating of Upper Paleolithic artefacts were poor. Thus Baudouin’s ideas are inspiring, but
cannot be asserted with the same confidence as when he originally put them forward/in
the original sense he believed.

Kaurov (1999: 471-472) reads engravings in a stone from the Neanderthal burial
of La Ferrassie 6 (France), 75-65 ka BP (Langley, Clarkson, and Ulm 2008: 297), as the
Big and Little Dipper asterisms. He, however, conducts no in depth scientific analysis to
support his hypothesis. This is done by Van Binsbergen (2004). He thoroughly examines
the sepulchre stone from La Ferrassie (France), 75-65 ka BP, and the Aurignacian block
La Ferrassie XVI, 29 ka BP and concludes that in both cases the holes refer to Orion’s belt
and stars around it. Though such studies, depending on the exact verification of artificial
‘holes’ and a distinct description of the object’s feature classes, in principle are to be taken
very cautiously, Van Binsbergen’s approach did follow many of the principles of integral
methodology.

Eelsalu (1985), Antequera Congregado (1991, 1994), and Edge (1997) conclude
by pure analogy that in the cave of Lascaux, Hall of Bulls, aurochs’ and dots are somehow
related to the Pleiades. They widen their conjectures and identify several rock pictures,
showing certain species of animals (or chimeras) with asterisms, which they think to
be congruent with combinations or parts of today’s constellations. They, however, base
their arguments only on similarities between rock pictures and asterisms, the selection
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of certain star patterns according to the possible sky view corresponding to the images’
age, and the relations between each of them (topographic argumentation). Thus, their
research remains at the heuristic level of discussion for they fail to substantiate their ideas
in a convincing fashion, according to the presented methodological framework discussed
previously. Some examples illustrate the procedure: Antequera Congregado (1991, 1994)
applies her heuristic approach to the ‘Great Panel’ of the Altamira cave (Spain). In that
case the problem of maintaining such an approach is quite obvious: According to her,
the ‘Big Bison’ (N# 46) is an asterism built up by stars of today’s Hercules, the Northern
Crown, and Bootes. She, however, doesn’t take into account the proper motions of the
stars. Concerning the most recent 14C age of the rock pictures of 13.1 ka BP, the move-
ment especially of Arcturus (Bootes) cannot at all be neglected.

There is, also, the so-called ‘unicorn’ in the ‘Hall of Bulls’, Lascaux (France),
18.8-6.9 ka BP. Antequera Congregado (1994), for example, entirely identifies the ani-
mal’s shape with today’s Scorpio and the circular figures ‘inside’ the chimera’s body with
the Milky Way’s dark zones. She doesn’t offer any conclusion beside the formal analogi-
cal idea. Equally, she assigned the so-called ‘inverted horse’ in the Axial Gallery to the
constellation ‘Pegasus’.

Edge (1997) recognizes Taurus and the Pleiades in the ‘Hall of Bulls’. He identi-
fies the round of animals with star patterns (from Bull #18 [Taurus, Cetus, Fornax, Eri-
danus] to the #2 the ‘Unicorn’ [Libra, Scorpius, Sagittarius]) grouped along the ecliptic,
visible at summer solstice ca. 15,000 BC, from dusk to dawn, and running from west to
east. Edge thinks that the course of the moon is connected to the animal asterism rep-
resented. He suggests that especially full moon at summer solstice had been important
for the people of Lascaux during the Magdalenian. Edge is fully aware of the different
artistic styles in Lascaux. He takes the stars’ proper motions into account. Edge however
selects and omits identifications of the animals with asterisms (combined parts of today’s
constellations) according to his principal leading idea, starting with the identification of
the Pleiades at the bull #18 and extending the interpretation on the complete round of
depictions. Though this approach is not far difficult to apply by reconstructing the sky at
the Lascaux epoch using a planetarium software, it is ambiguous: He would have to offer
reasons for the direction used in reading the depictions with respect to the different parts
of the ‘Hall of the Bulls’, the affiliation of images in the ‘Axial Gallery’, and the gap
given by the entrance into it.

Jégues Wolkiewiez (2000) takes full credit for having measured the azimuth
angles of the rock pictures in the ‘Hall of Bulls’, including the ‘inverted Horse’ at the
terminal of the ‘Axial Gallery’, and in the ‘Shaft of the Dead Man’. Measurements have
to be done reasonably, verifiably, and fully according to techniques and mathematics of
surveying. She, however, doesn’t inform the reader about the specific angle measurement
devices used, the respective measurement errors, the origin point of measurement in the
cave, certain measurement points in it and the reasons for their selection, and the survey-
ing plan employed. She also doesn’t setup any feature classes of animals and signs, which
she accepted or omitted from the object set. There are for example a tiny bear #17 and
horse #1 in the ‘Hall of Bulls’, which do not attract her interest (Ruspoli 1986: 200-201).
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In addition she doesn’t acknowledge that research has shown a sequential making of the
pictures: The bulls belong together and had been depicted before the horses (Apellaniz
1984; Bahn 1994). According to her measurements she superimposed today’s constella-
tions onto the cave paintings, without taking into consideration the stars’ proper motions,
following a rough allocation of some animals’ parts with azimuths. She doesn’t give suf-
ficient evidence, e.g., why just these assignments, syntactically and semantically, are per-
mitted. Thus, it is possible to project any preferred constellations onto a decorated cave
wall, depending on the archaeological framework of dating (frequently some thousand
years), which with a few exceptions, offers multiple astronomical interpretations. Instead
it is necessary to set forth the conditions for restrictions which make the conclusions
clearer. Moreover, Jégues Wolkiewiez (2000: 1-5) states that at summer solstice the set-
ting sun illuminates (!) the back part of the aurochs 14# and also penetrates the Axial Gal-
lery up to the ‘inverted horse’. First, she tested her idea by looking into the entrance of the
Lascaux cave, which had been artificially built and which opens onto a corridor equipped
with four airlocks leading to the Hall of Bulls: At summer solstice sun set this portal is lit
by the sun. This is purely heuristic and not an argument that can be used to substantiate her
hypothesis. She then bases her explanation on a geological and archaeological section made
at the entrance of Lascaux (Vouvé 1979: 39, fig. 18). In fact, the archaeological and geologi-
cal stratigraphy, if reading much more detailed graphics (Leroi-Gourhan 1979: 47, fig. 25;
Aujoulat 2005: 32, fig. 17), shows that when the sunbeam enters, in the very best case, if
ever, it may have touched the back part of aurochs #14. The sunbeam, however, never could
have penetrated the Axial Gallery up to the inverted horse, because of the original rock nose
that was situated at the entrance at the end of the Upper Paleolithic and the protruding rock
walls, which only leave open a small part beneath the ceiling (Aujoulat 2005: 31, 32, fig.
17). Jégues Wolkiewiez doesn’t read the geological section carefully enough. Moreover, she
doesn’t make clear that the sun only at an altitude of about 7° is able to illuminate the cave,
and then only just a little bit. There is no summer solstice sunset at the horizon visible.

Jégues Wolkiewiez (2007), moreover, associates the depiction of the two crossed
bison #65 in the ‘Ship’ with a linear presentation of the azimuths of the rising and setting
sun at summer and winter solstice, as well as at the spring and autumn equinox. She as-
signs the point of the equinoxes at the horizon with the bison’s crossed hind legs. Why
doesn’t she use the crossed tails of the animals? This is also reasonable. But then the
overlaid diagram she used would have needed to be shifted some degrees to the right.
Moreover, there is no indication of the position from which she did her measurements.
Thus, her statements are completely insufficient.

Finally many researchers have been busy interpreting the enigmatic rock art
panel in the ‘Shaft of the Dead Man’ of Lascaux. The discussion of almost all the different
approaches and results, including the evaluation of the hypothesis up to the year 1999,
can be found in Rappengliick (1999). Some general problems are cited here. For instance,
Laricev (1999) takes angle measurements between parts of the animals and geometrical
elements in the rock art panel, just from a photo, without respect to measured points
according to photogrammetric standards, including possible image distortions. Eelsalu
(1985), Congregado (2001), and Lari¢ev (1999) associate the arrangement of rock pic-
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tures with the area of the sky, set out by the today’s constellations Orion (bird-man), Tau-
rus (bison), Gemini (woolly rhino), and Sirius (bird-on-the-stick). William Glyn-Jones
(2007) considers Taurus to be the bison. Gemini and Orion (down to the belt) should
represent the bird-man. Procyon is the bird-on-the-stick and Leo illustrates the back part
of the woolly rhino. They arrive at that interpretation, because of their familiarity and pre-
occupation with these constellations offered by the younger traditions of antiquity. Except
their techniques of overlaying rock pictures with stars and constellations, adjusted and
often distorted to fit the idea, they do not offer reliable proofs drawn from archaeological
data, painstaking analysis of the artwork, exact measurements on the walls and sufficient
support by interdisciplinary research according to the integral method presented above.
The authors often disregard the computation of proper motion, which in some cases is
not negligible. Laricev (1999) for example, identifying the bird-on-the-stick with Sirius
(a CMa), doesn’t take the movement of this star, which is significant, into account. Some
additional pitfalls: Weiss (cited in Rappengliick 1999) works upon copies of the rock
images and derived their widespread astronomical conclusions partially from copy inac-
curacies. Kuhn (cited in Rappengliick 1999) doesn’t consider the shifting of the calendar
date referring to the sun’s position, if one’s goes back to the Magdalenian epoch. In the
case of Jégues Wolkiewiez’ (2000: 19, and 27, fn. 49), personal preferences prevail in
her attempt to achieve a thoroughly scientific approach. Knowing the work of earlier
researchers (Rappengliick 1999), she decided to superimpose it by using an inconsistent
variant. Concerning the rock art panel in the ‘Shaft of the Dead Man’ she construes a
complete sky view of the northern sky. Using planetarium software she suggests that
the panel depicts the night sky at autumn equinox 18.73 BP (uncalibrated), a single date,
which falls in the scope of 14C radiometry of the archaeological layers (Rappengliick
2004: 102-104). To put flesh on the bones she reconstructs a funny scene, which would
imply that the observer lies face-up on the ground while the person’s head is tilted back
to view the bird-man constellation in the south. But the star Deneb (a Cyg) somehow
troubles her preferred interpretation. Thus, without hesitation she decided to eliminate
him from the Magdalenian sky. According to her Deneb did not exist before the advanced
civilizations of Mesopotamia, Egypt, and Crete. She confirms her statement assigning
Deneb the spectral class K or M, which proves her complete ignorance of the relevant
astronomical facts: In fact o Cyg belongs to A2 Iap. It is estimated that Deneb came into
being more than 10 Mio years ago and changed from spectral class B (or O) into the ac-
tual one (Kaler 2009).

Rhawn (2011) follows the ‘projection’ procedure of his forerunners, without citing
them, and identifies some of today’s constellations with Palaeolithic artwork. He doesn’t
give any evidence for his hypothesis and bases all his reading on a few analogies.

Astro-maniacs like Glyn-Jones (2007) and Cunningham (2011-2012) map cer-
tain asterisms, which they thought to be depicted on the northern wall in the ‘Shaft of
the Dead Man’, onto parts of the Earth’s surface (Nile River delta and Giza; Eurasia).
They interpret this as an illustration of incredibly high level of astronomical and geodetic
knowledge of Upper Paleolithic cultures. This is completely plucked out of the air.
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How then does one evaluate the possible astronomical

knowledge of Paleolithic cultures?

When doing research in the field of Palacoastronomy, the first pitfall to overcome is
given by the variety of ways human perception and cognition works. Normally, scarcely
anybody cares about the properties of cognitive illusions, one’s hidden preferences, preju-
dices, and epistemological interest (Chabris and Simons 2010). It is the duty of science to
bring these to the fore, think about them and to discuss the preconditions of the respective
approaches, assumptions, and kinds of personal preferences and bias. Therefore, train-
ing is necessary in order to recognize ambiguous illusions, separation from the ground,
figure-ground reversals, fictions, and problems of context. Astronomers are familiar with
various kinds of such cognitive illusions. Depending on the context (semantic, pragmatic)
of respective cultures, a certain star pattern (syntax) is interpreted in different ways. To
crown it all, Upper Palaeolithic people themselves intentionally used just a lot of these
cognitive illusions for illustrating multiple levels of meaning in single depictions (Olins
Alpert 2008: 119-192). This increases the number of traps to fall in. A further important
step is a meticulous phenomenological description, defining feature classes and respect-
ing any percept. This requires the researcher to abstain from prejudging the data and to
employ an open-minded approach, as well as a disposition to be receptive for the object’s
properties.

In addition, there is evidence that at least during the Upper Palaeolithic those
who created the artwork had a certain spatiotemporal perception that differed from the
average of people today. They were especially skilled at observing and depicting ani-
mals’ special behaviours (Rappengliick 1999, 2008; Azéma and Rivere (2012), some-
times much better than in the modern era (Horvath et al. 2012). Being hunter-gatherers,
they had a special sense for dynamical processes, which they illustrated in their artwork,
for example, by dissolving continuous movements into a superposition of succeeding
images, producing a kind of photo kinetic sequence. Moreover, three-dimensionality was
experienced by motion, which creates the concept of a hodological space (Rappengliick
1999). These specific cognitive abilities of Upper Palaeolithic peoples would have deeply
affected their perception of astronomical phenomena (Rappengliick 1999).

Another very serious problem involves the question of dating intentional depic-
tions in Upper and Middle Paleolithic times as accurately as possible. In most cases there
is no way to get a direct and definitive result. Though rock pictures in a composition are
stylistically similar, their age differs significantly (Lorblanchet 2001: 267-284). In the
cave of Cougnac (France) direct 14C dating of parts of one depicted male big stag results
in two dates separated by ca. 5,500 years: 25.51-24.73 ka BP and 19.77-19.23 ka BP. It is
possible that the errors in dating arise because Palaeolithic artists used already old mate-
rial. But the differences of dating within the same depictions are not really understood
(Fortea 2002: 28). Recent research concerning different radiometric methods amplifies
the dating problem (Pike et al. 2012). Up to now there was no real agreement about the
unambiguity of dating methods and results. Therefore, dating based on different, prefer-
ably independent methods, like radiometric, stratigraphy, pollen analysis, style etc. and
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calibration procedures is necessary and helps in delimiting the range of possible dates as-
signed to the object. As an example, a discussion of dating techniques that are relevant for
astronomical interpretations in the cave of Lascaux is presented in Rappengliick (1999).
Hence, only the multiplicity and evaluation of archaeological dating offer a certain time
frame for astronomical statements.

It is also necessary to take into account the characteristics of Palaeolithic people,
their life world and life praxis, in order to develop the cultural framework in which as-
tronomical knowledge may have been an issue. This context also permits one to draw
some conclusions about the kind of abilities they possessed as sky watchers. It is well-
documented that hunter-gatherers much the same as farmers had been able to carefully
watch celestial phenomena and to pass the astronomical knowledge on (Rappengliick
1999; Hayden and Villeneuve 2011).

As hunters, Palaeolithic people were well aware of the life cycles of wild ani-
mals (mammals, birds, reptiles and even insects): They carefully watched the diurnal
and nocturnal activities, the mating seasons, the gestation periods and breeding times,
the change of fur, development and dropping of antlers, the fledging of the sub adults,
the specific growth stages, and the annual migration of the animal species (Rappengliick
2008). As gatherers, in addition to collecting berries, nuts, mushrooms, and certain plants
they were also familiar with the seasonal growth of wild flora especially the particular
time of blossom and fructification, a fact, which is well known from studying both, mo-
bile and parietal depictions (Rappengliick 2008). Since the Aurignacian (40-31 ka BP)
phenological depictions on mobile artefacts and fixed (parietal) on rocks in caves and
at open air sites are evidenced by several studies (Marshack 1991; Rappengliick 1999,
2008), though there also had been criticism of the interpretation of these depictions (Rob-
inson 1992; D’Errico 1989; D’Errico and Cacho 1994).

New evidence concerning the need for certain astronomical knowledge is given
by the recent analysis of communal hunting in the Middle and Upper Palaeolithic. Al-
ready in the late Middle Paleolithic (30040 ka BP), at least 71 ka BP ago, Neanderthals
seasonally preyed upon certain faunal species and organized communal hunting (Niven
et al. 2012; Rendu et al 2012). After 34 ka BP, in the early Aurignacian, networking and
logistically developed human groups controlled large areas up to 100,000 km? (Djindjian
2012). During the Upper Paleolithic, people were already engaging in well-organized and
long-standing seasonal hunts, starting from selected base camps and returning to them
(Niven 2007; Schwendler 2012). There is some evidence for the existence of peculiar
aggregation places like the Cda Valley (Portugal), 31-12 ka BP (Aubry et al. 2012). Such
areas were frequented at certain times each year by local and regional groups, which came
together for holding social events, including conducting specific rituals.

Communal hunting and the periodic assembly of human groups reflect their abil-
ity to carry out actions in common, such as social events, including in particular the meet-
ing of sexes. These actions, in turn, required a specific perception and approach to spa-
tiotemporal processes. Furthermore, such activities required a type of social organization
that would have relied on well-trained individuals with specialized knowledge, communi-
cating and cooperating together (Rendu et al 2012). People also visited cave-sanctuaries
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following the rhythm of the seasons (Rappengliick 2008). The creation and renewal of
some depictions were done in accordance with special time periods, accompanied by the
corresponding icons, myths and rituals. Certain kinds of time-reckonings were needed to
determine hunting or fence seasons and to start the local or even regional gathering of
hunting specialists and those people who were in charge of took care of processing the
kill. Periodic logistics of sourcing, storage, processing, and related meetings resulted in
cyclical concepts of time — a year-round pattern —, which would have included observing
and synchronizing astronomical with biological and sociological rhythms. Upper Palaeo-
lithic people illustrated the annual round or certain subdivisions of it on mobile artefacts
and in rock art (caves / open air sites). They frequently combined phenophases of fauna
and flora as well as the woman’s biological cycles (menstruation, pregnancy) with astro-
nomically significant dates and periods related to the course of the moon, the sun, and
some asterisms. This kind of representation best of all could be referred to as a palaeo-al-
manac, which combines time-reckoning and important information originating from dif-
ferent spheres of life (Marshack 1999; Rappengliick 2008). Such palaeo-almanacs consist
of naturalistic depictions of mostly faunal, but also at time floral elements and include
abstract counting aids (e.g., series of dots, notches, certain geometric figures etc.).

They set the framework for a more elaborate time-reckoning leading to calen-
dars. From the records on bones, antlers, and stones it can be derived that people care-
fully watched the course of the moon, notating its position over the natural horizon and
the change of its phases up to a period of some synodic or sidereal lunar years (Marshack
1991; Rappengliick 1999, 2008, 2009; Utrilla et al. 2012). First, research found the rendi-
tions only to be observation-based, mnemonic, narrative, and non-arithmetical (Marshack
1991). Further analysis (D’Ericco 1989), however, showed that on some artifacts the
markings had not been accumulated for days or months, but rather within a shorter time
frame. From that result researchers argued that the idea of Upper Paleolithic calendars
had been refuted. In fact, this is not conclusive evidence. People keep observation-based
calendars geared to certain counted real-time periods. However, they also represent time
cycles in their entirety. This is evidenced by depictions of time periods combined with
images of animals, plants, and abstract signs found in deep caves (Rappengliick 2008),
whose making obviously is not synchronized with the course of sun, moon, and stars
outside. In addition, further research done by the critics themselves notably weakened the
argumentation against the existence of calendars in the Upper Palaeolithic (D’Ericco and
Cacho 1994). Nevertheless, some of the following conclusions are still under discussion,
because of the scarcity of the hitherto available finds and the fact that they have not yet
been subjected to a fully statistical analysis.

The synodic as well as the sidereal lunar month and year, with subsets and multi-
ples, show up on Upper Palaeolithic artefacts (Marshack 1991; Rappengliick 1999, 2008,
2009; Utrilla et al. 2012). The fortnight and the double synodic month can frequently be
found. Partitions ('/,, '/,, '/, '/;) of an approximated solar year of 360 days are recorded.
The sum of days from autumn to spring equinox or from autumn to summer solstice and
from spring to autumn equinox is depicted. In addition, the woman’s pregnancy period,
counted in multiple of sidereal or synodic months, plays an important role in the Upper

97



Anthropological Notebooks, XIX, Supplement, 2013

Palaeolithic. There exist some kinds of lunisolar time-reckoning, too. Evidence is given
for synchronizing and intercalating of different biological and astronomical time periods.
This is especially true if longer periods are noted where a clearly structured arithmetic
notation of astronomically significant time units has been used.

Through the application of some of the principles of integral methodology, out-
lined above, concerning the Upper Palaeolithic (40-12 ka BP), one finds that astronomical
depictions, like phenological almanacs, a kind of lunar time-reckoning, certain asterisms,
and manifestations of cosmovisions probably are present (Frolov 1977-1979; Marshack
1991; Rappengliick 1999, 2008, 2009).

A difficult but important field of study within paleoastronomy deals with the
possible alignments of caves, rock shelters, dwellings, and burials. In that case it is indis-
pensable to apply the integral methodology, with particular focus on building up feature
classes and noting the context. Statistics may be considerably biased by the natural align-
ment of rock shelters and caves along river systems, elementary human needs for certain
intensity values of light, the sun’s warmth, and security. It is important to think about the
intentionality of specified viewpoints, the natural horizon, the alignments of rock shelters,
cave entrances, galleries (at several levels), the linkage with certain rock pictures and the
cultural affiliation of the artefact under study. In any case such detailed studies have to
be made for each object, before doing a statistical analysis. There seems to be one well-
reasoned study concerning the entrance gallery of the cave of Parpallé (Spain), 21.4-13.1
ka BP, which is illuminated up to the terminal by the winter solstice sun (Esteban and
Tortosa 1998).

At first appearance a statistical analysis of sites (decorated caves and rock shel-
ters), by Wolkiewiez (2011) seems to reveal evidence of the intentional selection by hu-
mans, according to the exact position of the sun at the horizon (caves: preferred sunset at
summer solstice, sunrise at summer solstice, sunrise at winter solstice; rock shelters: pre-
ferred sunrise winter solstice, sunset winter solstice, south, sunrise summer solstice). But
this approach lacks a rigorous scientific basis. The localities are not attributed to certain
feature classes except the rough type (cave, rock shelter): there is no real classification
(respective epoch, area of cultures, structure of caves and rock shelters, natural horizon,
measurement points, kind of depictions etc.). The same problem exists when evaluating a
preliminary analysis of alignments of caves, rock shelters, open air sites, made by Fabio
Silva 2011 (personal communication) using the PACEA 2011 database (D’Errico et al.
2011). Though an intentional selection of the caves with respect to rough cardinal align-
ments in a given case cannot be ruled out, at this point there is still not sufficient proof to
make such an assertion.

Research (Binant 1991; Smirnov 1991) indicates that Homo sapiens neandertha-
lensis burials on average are aligned (body axis) East-West and European Early Modern
Humans interred the dead North — South. There are some hints that the alignments fol-
lows feature classes (male- female / old — young), too (Binant 1991).

A necessary and very important context for Palacoastronomy is given by paleo-
mathematics (Rappengliick 1999, 2009, 2010, 2012; Pletser 2012). Seminomadic Palaeo-
lithic hunter-gatherers already were able to measure qualities quantitatively. Many exam-
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ples of evidence for measuring instruments and methods as well as proto-mathematical
concepts are found such as the preparation of plane surfaces and levelling technics, the
constructions of tents and huts including the adjustment of architectural elements, scaf-
folding in caves, the cut of clothing, the making of hunting weapons, the mixing ratios of
dye stuffs used for cave paintings, purposes of orientation in space and time, including
elementary map sketches of local regions and celestial areas, and basic systems of time-
reckoning. During the Upper Palaeolithic people constructed geometrical figures like the
line segment, the rectangular cross, the isosceles, equilateral, and right-angled triangle,
different kinds of quadrangle (rectangle, square, trapezium, rhombus), the pentagon and
hexagon, the circle, the ellipse, the spiral and the Greek fret, grid and tessellation (using
triangles, lozenges, and hexagons). Moreover, 3D figures like cuboids, spheres or even
screws were known and manufactured. There are hints about mental imaging methods,
for example, translation, rotation, or projection, the use of templates, scaling procedures,
design principles, natural and artificial measuring instruments, e.g., body parts, the mea-
suring cord and rod, the plumb bob, a simple protractor, and the use of the shadow stick.
People also utilized certain counting methods, displayed on rock faces inside and outside
of caves or on mobile stone or bone objects. Results of ethnomathematical and ethnoas-
tronomical studies further substantiate that comparatively simple measuring instruments
and methods are well-suited for obtaining perfectly good results and satisfying the needs
of the populations in question.

Finally, researchers should take into account the perception and meaning of
caves and their topological structure as they relate to archaic early cosmovisions and
ecosystems (Rappengliick 2007, 2009). That rounds off the scientific approach to pa-
leoastronomical issues.
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Abstract

The paper examines a tentative hypothesis according to which the so-called horns of consecra-
tion found at the Eneolithic site of Vucedol in eastern Croatia offer support for the existence of
horizon solar observations in the Vucedol culture. The support, if any, could only come from
the context of the find, rather than from the comparative material adduced in the paper. In
the first place, the Minoan ‘horns of consecration’ are usually derived from certain Egyptian
hieroglyphs, especially the akhet-sign. It was further argued that they were actually used as a
crude instrument in solstitial observations, but their symbolical function is also emphasized.
Yet the iconographic sources do not substantiate their connection with the sun, let alone the
solstices. Concerning the akhet-sign in the context of Egyptian culture, the evidence similarly
does not seem to support its association with the solstices. Several such associations have
been proposed, both referring to linguistic and iconographic sources, as well as landscape ar-
rangements and much later religious-calendaric considerations. However, none of them seems
convincing. The same can be said for Mesopotamia, where a similar symbol is found and ana-
lysed in iconographic and literary sources. In conclusion, it is maintained that the postulated
context of the finds is the only supportive evidence for any solar connotation of the ‘horns
of consecration’ in the Vuéedol culture. Therefore it cannot convincingly be argued that this
object actually played any part in the horizon solar observations at Vuéedol.

KEYWORDS: Vuéedol, horns of consecration, akhet, solstice

POVZETEK

Clanek raziskuje hipotezo, po kateri naj bi t.i. konsekrativni rogovi, najdeni na eneolit-
skem najdis¢u Vucedol na vzhodnem Hrvaskem, dokazovali, da so v vucedolski kulturi
opazovali Soncevo gibanje po horizontu. Kakrsna koli podpora tej hipotezi bi lahko prisla
le iz konteksta najdbe, ne pa iz primerjalnih dejstev, navedenih v ¢lanku. Raz$irjeno je
mnenje, da minojski konsekrativni rogovi izhajajo iz doloc¢enih egiptovskih hieroglifov,
posebno iz znaka akhet. Nekateri tudi menijo, da so jih dejansko uporabljali kot okoren
inStrument za opazovanje solsticijev, Ceprav so imeli tudi simbolni pomen. Vendar pa v
ikonografskih virih ni najti temeljev za njihovo povezavo s Soncem, kaj Sele s solsticijem.
Tudi v kontekstu egiptovske kulture ni trdnih dokazov o povezavi znaka akhet s solsticiji.
Nekaj poskusov v tej smeri je bilo — le-ti so se opirali na lingvisti¢ne in ikonografske vire,
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ureditve pokrajine in kasnejSa verska in koledarska pojmovanja —, vendar se noben ne
zdi prepricljiv. Enako velja za mezopotamsko kulturo, ki pozna podoben simbol. Lahko
zaklju¢imo, da so kontekstualni podatki o najdbi edini dokaz v prid povezave konsekra-
tivnih rogov vucedolske kulture s Soncem. Zatorej ni mozno z gotovostjo trditi, da so v
Vucedolu te rogove dejansko uporabljali za opazovanje Sonca na horizontu.

KLWUCNE BESEDE: Vuéedol, konsekrativni rogovi, akhet, solsticij

Introduction
In an earlier paper (Bili¢ 2013, forthcoming) I have argued that the complicated entrance
complex on the Gradac (hill fort), the ‘acropolis’ of the Vucedol settlement, which consisted
of two structures in front of the house itself, doors that led to the antechamber, and doors to
the main room, could have been oriented towards the summer solstice sunset. The entrance
complex is constructed in such a way so as to preclude the entrance of the sun’s rays in the
‘megaron-house’ during the entire year, except for 31 days before and after the summer sol-
stice. Also, 12 days before and after the summer solstice the sunlight would only enter the
interior chamber, no longer illuminating the interior wall of the antechamber of the ‘meg-
aron-house’; this was perhaps combined with the longer period of illumination in order to
obtain the precise day of the solstice. I have argued that a Vu¢edol observer could have kept
tally of the number of days between the sun’s ‘entrance’ into the inner chamber and its ‘exit’
from it, a total of sixty—two days, perhaps also the tally of the number of days between the
sun’s ‘complete entrance’ into the inner chamber and its ‘complete exit’ from it, which takes
a total of twenty—four days, and the midpoint between these two — or four — events would
have given him the day of the summer solstice. Standing alone, this hypothesis is hard to
defend, but it does gain some support based on the additional evidence adduced below.

However, this evidence does not decidedly point towards the importance of the solstic-
es in the context of the Vucedol culture, but rather to the presence of horizon solar observations
in general. Thus a preliminary analysis of eight houses from the Streim Vineyard at Vucedol
(after Forenbaher 1994, 1995) has shown that seven of them (objects 1, 2, 3, 4, 8, 9, 10) were
indeed oriented upon the arc of the horizon between the summer solstice sunrise and the east (or
the winter solstice sunset and the west), while the eighth (object 5) was less that five degrees off
to the north (or south) if measured by its walls, but inside the arc if measured by its axis. This
suggests that the position of the sun at the horizon played some part in the orientation of Vucedol
houses. It does not, however, point to any special importance of the solstices.

As a comparison, the Neolithic Linear pottery complex long houses are in gen-
eral oriented upon the arc of the horizon between 90 and 180° (Marshall 1981: 115;
Hodder 1990: 170). On the other hand, the majority of eastern causeways of circular
earthworks of the late Neolithic Lengyel culture, whose function was perhaps ritual, are
generally oriented upon the sunrise points at the horizon between the winter and summer
solstice (Pasztor, Barna & Roslund 2008: 916-918, 921-922), while 80% of the entrances
of the analysed Late Neolithic houses on the Orkneys lie on a NW-SE axis, similar to the
orientation of local passage graves. Most of these have east-facing entrances, although
the most notable, Maes Howe, is oriented upon the winter sunset), while the orientation
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of central hearths is predominantly towards solstice sunrise and sunset points (Parker
Pearson & Richards 1994: 40-2).

The results of the analysis of Vucedol houses thus provide some — but not decisive —
support by contextualizing the previous hypothesis concerning the orientation of the megaron.
Furthermore, the horizon solar observations were probably a part of ritual performances in the
Vucedol settlement, which is corroborated with the ever present solar symbolic on Vucedol
pottery. The elaborate pottery decoration has been adduced as another type of evidence for the
performance of horizon solar observations in the Vucedol culture (on this see also Bili¢ 2013
with earlier literature). It was argued that the decoration of the ritual vessels of the Vucedol
culture reflects the importance of the horizon observations of the sun and that precisely this
position of the sun had some special significance for the Vucedol population. However, this
additional contextualizing evidence still does not point decidedly to the solstices.

‘Horns of consecration’ and solar interpretations of their
origin

During the original excavations of the Vucedol Gradac, the excavators found a specimen of the
so-called horns of consecration in the basement II D, in a layer containing Vucedol material, dat-
ing from the 1% half of the 3" millennium B.C. (Schmidt 1945: Fig. 22 on p. 33, 36, 106, P1. L.3;
Durman 1988: 148 cat. nr. 37; Mili¢evi¢ Brada¢ 2005: 192 and Fig. 21) (Figure 1).!

W

Figure 1. ‘Horns of consecration’ from Vucedol (Schmidt 1945: PI. L.3).

Considering the postulated importance of solar observations in the Vucedol culture it
seems appropriate to discuss the meaning of the so-called horns of consecration both in
the context of solar observations and by keeping in mind the presence of solar elements in
the Vucedol cult. The solar origin of the Minoan ‘horns of consecration’? was suggested
rather early in the history of their discovery and the initial attempts to explain them. The
concept arose, it seems, through an association with certain Egyptian hieroglyphs that

! This is not the only specimen of the ‘horns of consecration’ in the context of the Vucedol culture, but it is the
only one from the Gradac.
2 Cf. the Minoan hieroglyphic sign no. 37 LJ (Evans) (Marinatos 2010: 103-4).
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were attributed solar connotations. Thus Newberry (1908: 27-8) associated the Cretan
‘horns of consecration’ with hieroglyphic signs N35 (~~+), denoting foreign country, des-
ert, desert country, and land of Retjenu and N36 (r1), denoting mountain.3

To the best of my knowledge, it was Gérte who, after repeating Newberry’s
claims (1922: 81-2), first associated a representation similar to the Cretan ‘horns of con-
secration’ on a stele from Cartage, actually the upper part of the Tanit-symbol, and this
part of the symbol in general, with the Egyptian sign for horizon, N 37 (1) (Gérte 1922:
93, cf. 92-4; cf. Nilsson 1950: 187-8, 1967: 274; Powell 1977: 72; D’ Agata 1992: 247 n. 6;
MacGillivray 2004: 331; Mili¢evi¢ Bradac 2005: 193 with n. 4; Banou 2008: 28; Marinatos
2010: 106).* It was Hazzidakis (1934: 102-3), though, who first suggested the possibility
that Minoan ‘horns of consecration’ were derived from the Egyptian signs for mountain
(0-) or horizon, akhet (1, ‘solar mountain’, according to him) (cf. Banou 2008: 28), add-
ing that they were symbols of a Minoan solar deity. Nilsson (1950: 189), although acknowl-
edging the ‘undeniable’ similarity between the ‘horns of consecration’ and the akhet-sign,
still rejected this thesis (cf. Powell 1977: 72; Marinatos 2010: 106).

The notion was not further discussed until Powell published an article in 1977
strongly arguing for the derivation of the ‘horns of consecration’ from the hieroglyphic
sign for the horizon (see esp. 1977: 72, 74; cf. D’Agata 1992: 247 n. 6; MacGillivray
2004: 331, Banou 2008: 28; Marinatos 2010: 106). In 1984, Makkay argued for the simi-
larity of the mountain-sign (N26) with a depiction resembling the ‘horns of consecration’
on a Middle or Late Neolithic ceramic object from Knossos (Makkay 1984: 22, 24 with
Fig. 1.2b on p. 23; cf. Mili¢evi¢ Brada¢ 2005: 193). A possible connection of Minoan
‘horns of consecration’ with the Egyptian hieroglyphic signs for the mountain® or hori-
zon® was only occasionally mentioned.

The closest approximation to the akhet-sign 1 have managed to find in Minoan
representations is a snake tube from Gournia, which has the ‘horns of consecration” with
a (slightly off-centre) disk between them topping the handle (Gesell 1976: 248, 256, cat.
no. 3, Pl. XL1.3; cf. Gérte 1922: 76 with Fig. 5, Hazzidakis 1934: 102 with Fig. 17). Hazz-
idakis (1934: 104) attempts to explain the fact that the disk is rarely depicted together with
the horns of consecration by arguing for the superstition of the Minoans, which is a rather
desperate interpretation. More recently, three authors have approached the issue from a
somewhat different angle, although still retaining the old notion of the association between
the akhet-sign and the so-called horns of consecration, and their arguments are of a special
importance to us. MacGillivray (2004: 331, cf. 2000: 129) has argued for the derivation of
the Minoan ‘horns of consecration’ from the Egyptian hieroglyphic signs for mountain and
horizon, retaining the meaning of ‘mountainous horizon’ (cf. Banou 2008: 29; Marinatos
2010: 106). Moreover, he has argued for their practical use in solar observations (MacGil-

3 Cf. Nilsson 1950: 187, 1967: 274, Powell 1977: 72, MacGillivray 2004: 331.

#Nilsson 1950: 187, cf. 1967: 274 n. 7, on the other hand, cites Kristensen 1913 as suggesting the similarity of
the ‘horns of consecration’ with the Egyptian sign for the horizon (cf. Marinatos 2010: 106).

5 Watrous 1998: 23-24. Cf. Banou 2008: 29; Marinatos 2010: 106.

¢ MacDonald 2005: 68-9; Moss 2005: 160, 210-3. Cf. Banou 2008: 29.
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livray 2000: 129, 2004: 331; cf. Banou 2008: 35, 40), more specifically, for the observation
of solstices (MacGillivray 2000: 129). Thus he believes that they were used as devices for
the standardization of the position of the solstice points, substituting the non-existing undu-
lating horizon (MacGillivray 2004: 331; cf. Banou 2008: 29, 41). In this way, he specifically
associates the so-called horns of consecration with the observation of solstices. Further-
more, he also believes that primary function of peak sanctuaries were astral observations
(cf. MacGillivray & Sackett 2000: 169 for Petsophas, where the ‘horns of consecration’
device would have had to been used, and cf. Henriksson & Blomberg 1996: 103, 112, 114,
who argue for astronomical observations as one of their functions), more specifically, the
sun’s annual path along the horizon (MacGillivray 2004: 331; cf. Banou 2008: 34). In this
connection, Banou (2008: 34) argues that the clay model of “horns of consecration’ from the
peak sanctuary of Petsophas represents a symbol analogous to the Egyptian sign for moun-
tain. Moreover, it has been argued that the peak sanctuary of Petsophas was used as a solar
observatory, more specifically, for the observation of the summer solstice sunrise (Henriks-
son & Blomberg 1996: 104-5, 109, 1997-8: 147-51, 2001: 611-2; Goodison 2004: 348, opt-
ing for the winter solstice sunrise; cf. Banou 2008: 34). Thus at Petsophas we would see the
connection between the so-called horns of consecration and solstice observations. Finally,
Banou (2008: 40) sees in the ‘horns of consecration’ both the symbols of mountain peaks
from which astronomical observations were made and practical instruments for solar ob-
servations and she further suggests that their edges could have indicated the solstice points
on the horizon (Banou 2008: 41). Last but not least, Marinatos (2010: 106-7, 109-10, 113,
115-6) has spoken in favour of a cosmological interpretation of the ‘horns of consecration’,
recognising in them a symbol denoting ‘the twin peak mountain depicting the east and west
points of the horizon’ or ‘the gate of the cosmic mountain of sunrise and sunset’, analogous
to the Egyptian akhet-sign (which she refers to as ‘cosmic mountain’). On balance, based
on the evidence discussed above, attempts that have been made in the past to connect the
Minoan ‘horns of consecration’ with the sun, let alone the solstices, are weak. The connec-
tions are extremely hypothetical and, consequently, the thesis remains unproven, regardless
of the arguments that have been put forward in favour of the (again hypothetical) derivation
of this object from the akhet-sign.

The akhet-sign - the Egyptian origin of "horns

of consecration’?

To this point I have presented a short review of opinions concerning the solar origin
of the so-called horns of consecration. In that review a tentative picture emerged of an
object whose morphology was derived from Egyptian hieroglyph(s) with certain solar
connotations and which was used as a symbol of annual solar movement, more precisely,
its extreme points, and perhaps also as an object that functioned as a practical instrument
for the observation of solstices. This is arguably the context in which they were found on
the Vuéedol hill fort: next to a structure generally oriented towards the summer solstice
sunset and used to determine the day of the summer solstice with the ‘halving the differ-
ence’ method in the context of a culture known to have performed horizon solar observa-
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tions and utilized them in decoration of their ritual vessels. However, since the Minoan
evidence remains at best tentative, it does not seems possible to draw from it such a strong
conclusion regarding the situation at Vucedol, especially since any notion of the solstice
observations at Vucedol remains entirely hypothetical.

The suggestion that the akhet/*horns of consecration’ symbol, or its edges, repre-
sented the extreme points in the annual solar motion has to be examined more thoroughly.
The akhet-sign possesses undeniable solar associations, both in its graphic appearance
and in cosmological notions associated with the concept underlying its appearance. Yet
a more specific reference to the solstices seems to be absent. It might be as old as the
Naquada I period (ca. 4000-3500 BC). Thus Piankoff (1957: i.31 Fig. 11) reproduces a
decoration on Amratian pottery depicting a double mountain surrounded by waters with
two solar disks on each side of the mountain (cf. Giedion 1962: ii.129 Fig. 69; Smith
1987: 89 Fig. 4.38). There are no depictions of the akhet-sign during the dynastic periods
predating the New Kingdom; however, in PT 685.2064 the king’s birth (accompanying
Re in the Netherworld?) is described as the splitting apart of two mountains, which might
suggest that the concept apparent in the later sign could have been in circulation much
earlier (cf. Piankoff 1957: .31 n. 6). Finally, CT 305.iv.59 mention ‘the two great moun-
tains on which Re appears’.’
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Figure 2: Amratian vessel, Naquada I period (Piankoff 1957: i.31 Fig. 11).

Banou (2008: 32) cites several Egyptological discussions relating to the fact that the
towers flanking the central east-facing entrance of the New Kingdom temples might represent
the horizon-sign, marking the position of the solstices on the eastern horizon. Yet all that the
authors she cites say is that those towers either symbolize ‘the twin mountains of Bakhu and
Manu between which the sun god rose daily’ (Aldred 1987: 165), which has no reference to
the solstices, or ‘the two peaks of the horizon between which the sun rose’ (Wilkinson 1992:
135). Wilkinson further adds that the pylons ‘symbolized the gate of the eastern horizon (N27)’

7 On the concept of akhet in general see especially Kuentz 1920: 140 passim, esp. 189-90; also Breasted ARE ii,
p- 132 n. ¢, v, p. 132; Piankoff 1934: 58, 59; Faulkner 1962: 4-5; Goelet in Dassow 1998: 143; Assmann 1980:
iii.3-7 s.v. Horizont); Assmann 2003: 58; Allen 1988: 6, 2003: 27.
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(Wilkinson 1992: 139), which also refers to the sun’s diurnal path. Furthermore, it is claimed that
‘the pylon, with its two pylon towers and the recess between them within the gateway, represents
the horizon’ (Redford 2001: iii.372), which again bears no reference to the sun’s annual move-
ment. In another work R.H. Wilkinson more explicitly stated that ‘the pylon mimicked the shape
of the akhet or horizon hieroglyph’ (Wilkinson 2000: 60, cf. p. 77, figure caption), ‘on which the
sun rose each day’ (Wilkinson 2000: 77), adding that the pairs of obelisks placed on each side of
the entrance pylons may have functioned ‘to some degree as a form of the two mountains of the
horizon upon which the pylons themselves were modelled’ (Wilkinson 2000: 78). Still, there is
no implicit or explicit reference to the solstices.

A reference to the sun’s annual path associated with the akhet-sign can perhaps
be recognized in a representation on the papyrus of Khonsu-mes A from the 215 dynasty
(Piankoff 1957: i.145 Fig. 62). Here the hoeing of the ground is represented inside a
circle, together with two disks on both sides of the east-west axis of the circle, joined
together by nine dotted lines; outside the circle, on its eastern (upper) side, is a large
akhet-sign, while two goddesses, ‘The One of the North’ (on the left) and ‘The One of the
South’ (on the right), pour out a fiery liquid from two vases, which forms two concentric
circles around the circle, indicated by dotted lines. The points where the liquid touches
the circle correspond to the ends of the horizon-sign, in this way forming the southern and
northern limit of sunrise.

This is a rather speculative suggestion, but it is not impossible that the tips (sum-
mits) of the akhet-sign might have represented — during this late period of Egyptian history
(10%-9% ¢.) — the limits of the sun’s annual movement. A similar suggestion was offered by
Kuentz, who claims that the dual form akh#y can be understood as the section of the eastern
horizon within the extreme points of annual solar movement, rather than in its usual mean-
ing of ‘eastern and western horizon’ (Kuentz 1920: 170-2); thus, we could suppose that the
word could have also been applied to the section of the western horizon within the extreme
points of annual solar movement. This is precisely the meaning of the expression ‘two easts
and two wests’ (Quran 55:17) as understood by the Islamic commentaries cited by Kuentz
(Kuentz 1920: 169-70, cf. Minorsky 1970: xlix n. 5 and the identical explanation in Tabari,
Rosenthal 1989: 1.234 and in Tafsir Ibn Kathir, Tanwir al-Migbas min Tafsir Ibn Abbas and
Tafsir al-Jalalayn ad 55:17). Thus, according to Kuentz, akhty could occasionally actually
mean ‘the summer solstice and the winter solstice’ from the perspective of horizon observa-
tion (‘/’orient entre le lever d’hiver et celui d’été’).

A much more spectacular hypothesis associates the akhet-sign to the Giza pyra-
mid complex in the context of solstices. When observed from the eastern niche of the
Sphinx Temple, the sun sets almost exactly halfway between the pyramid of Cheops
(Khufu) and that of Chephren (Khafra) on the summer solstice, thus forming a huge
akhet-sign (Lehner 1985: 141, 1997: 130; Shaltout, Belmonte & Fekri 2007: 417-8;
Magli 2011: 28; Magli 2009: 41 takes for the point of observation the NW corner of the
Chephren’s Valley Temple). Since the Egyptian name of Cheops’ pyramid — probably also
of the entire Giza complex — was actually Akhet Khufu (Lehner 1985: 142, 1997: 130; cf.
Kuentz 1920: 147, also Simpson 2003: 18, P. Westcar vii.8), while the Sphinx’s name was
Har-em-akhet, it is possible that the horizon on which this Horus was placed was precise-
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ly Cheops’ horizon (Shaltout, Belmonte & Fekri 2007: 419, 436; Magli 2009: 48 n. 8).
Wilkinson (1992: 135, 1994: 159, cf. 166 and Ill. 120) further adds that the Giza Sphinx
(Hor-em-akhet) can be understood as a representation of Horus on a horizon formed by
Cheop’s and Chephren’s pyramid (cf. Shaltout, Belmonte & Fekri 2007: 417, 418 Fig.
13). According to this theory, the akhet-sign would be a symbol for the summer solstice.
But how can this be reconciled with the fact that the symbol denoting the horizon was
depicted differently in the earlier period? We might further add that the word ‘solstice’,
together with the notion of solstices in general, does not appear in Egyptian texts,® while a
description of the sun’s annual movement from the Ptolemaic period — an inscription on the
statue of the astronomer-priest Harkheby (Daressy 1916: 2-4; Clagett 1995: ii.495; Lehoux
2007: 121) — mentions ‘the northward and southward motions of the sun’, which is simply a
description of solar movement, rather than a technical term which would be used in a scientific
description of the observation of solar phenomena.
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Figure 3: The hoeing of the ground on the papyrus of Khonsu-mes A, 21° dynasty (Pian-
koff 1957: i.145 Fig. 62).

During the late period of Egyptian history certain suggestions indicating an Isis
festival associated to the winter solstice appear. Thus Plutarch described a festival that
was held on Athyr 17-20, according to the reformed calendar, when the sun is in Scorpio

8 If we do not take here into account the enigmatic description from the New Kingdom Book of Nut discussed in
Bili¢ 2013, where the region ‘outside’ the sky, inaccessible to the sun is described. Another tentative example is
to be found in Meyer 1875: 3, who translated the expression $ént n aten found on a stele in Tombos, dating from
the reign of Thutmose I, as ‘solstice/tropic’ and found further references to the northern and southern tropic in
the continuation of the text (cf. Heidel 1937: 3 n. 7), yet Breasted (ARE ii.70, p. 29), on the other hand, translated
the expression without any reference to the solstice (cf. WAS iv.412; Faulkner 1962: 261).
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(De Is. et Os. XII1.356C, XXXIX.366DE, XLII.367EF; Neugebauer 1975: 1i.580; Jones
1999: 261-6; Evans & Berggren 2006: 18-22). A passage in Achilles Tatius describing
the Isia festival is often connected to this unnamed festival (/sag. 23): when the sun
‘descends’ from Cancer to Capricorn and the days become shorter the Egyptians mourn,
and they celebrate when it commences its return towards Cancer (Jones 1999: 266-7).
Furthermore, Geminus described how the Greeks believe that the Egyptian festival of Isia
corresponds to the date of the winter solstice as determined by Eudoxus (Elem. Astron.
VIIIL.20, 22 = fr. 214d Lasserre; cf. Neugebauer 1975: ii.579),° although this only applies
on the period 120 years previous to Geminus (VIIL.21, 24), more precisely, the winter
solstice fell on Athyr 19 in 179 BC (Evans & Berggren 2006: 19). Since the winter sol-
stice fell on Athyr 19 or 20, according to Eudoxus (fr. 214b) and Democritus (68B14.2)
(P. Par. 1 col. 22.21-23), while the Isia were celebrated in Athry (more precisely, on Athyr
17-20) both before and after the calendar reform (Jones 1999: 264-6), it seems that this
important festival was associated to the winter solstice in the period from the 3" ¢. BC to
the 2" c¢. AD.!°

In sum, the Egyptian evidence does not seem to support the association of the
solstices with the akhet-sign. Several such associations were proposed, both referring
to linguistic (the dual akhty) and iconographic sources (the hoeing of the earth scene),
as well as landscape arrangements (the Giza plateau) and much later religious-calendric
considerations (the Isia). Yet none of them seems convincing.

A similar concept in Mesopotamia?

The iconographic motif found in the so-called horns of consecration and the Egyptian
akhet-sign is also found in Mesopotamia.'' Moreover, it was here, precisely as in Egypt,
associated with sun’s (diurnal) movement, more accurately, with the moment of its rising,
the appearance at the horizon. Furthermore, these figural representations are analogous
to the concept as expounded in literary sources (cf. Horowitz 1998: 97 n. 3, 266, 331). In
short, according to both, Utu/Samas rises at dawn from the mountain of sunrise and sets
into the corresponding mountain at sunset (Black & Green 2000: 184). Thus the solar de-
ity Samas appears on numerous Akkadian cylinder seals depicted as rising behind or out
of a double mountain, a mountain with two prominent summits with a deep breach be-
tween them. Occasionally he is represented thrusting upwards by propping himself with
his hand(s) placed upon the two mountain tops; sometimes he is depicted, as if climbing,
with a raised leg and his feet resting upon one of the summits. He wears a horned crown,

9 An alternative translation suggests that the Greeks believed that the date of the Isia, according to both the
Egyptians and Eudoxus, fell on the winter solstice (Evans & Berggren 2006: 179 n. 10). According to [Gemin.
Elem. Astron.] Parapégma, Aujac p. 104.4 = fr. 214a Lasserre, Eudoxus’ winter solstice fell on the fourth day
of the sun’s sojourn in Capricorn (according to Euctemon and Callipus the winter solstice fell on the first day
of Capricorn, Aujac 103.23-104.2).

10 Bockh 1863: 203-4 associated a hemerology dating from the New Kingdom (19" or 20" dynasty), where a
festival held on Athyr 16-19 is described, the component of which was a mourning for Isis and Nephthys, with
the Isia festival, but this should not be taken for granted (Jones 1999: 265 n. 14).

' The analogy was also recognized by Marinatos 2010: 107-12, 115.
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designating his divine nature, and usually holds in his hand a serrated knife or a pruning
saw, with rays emanating from his shoulders (Frankfort 1934: 20, 1939: 98-100, 105-8 with
PL. XVIIla, c, g, XIXa; Van Buren 1955: 1-14; Béhmer 1965: 71-6 with Taf. XXXII.377,
XXXIIL.392-XXXVI1.439, XXXVIII.464-5; Black & Green 2000: 184 with Fig. 152 on
p- 183; Woods 2004: 55, 57, 58, Fig. 21-4). This iconographic motif can be recognized in
literary sources. Thus in the Gilgamesh Epic the sun sets into the western mountain Masu,
“Twins’ (George 2003a: 1.492, 669, 1i.863, 865), associated with the daily rising and set-
ting of the sun (EG IX.39, 45; George 2003a: 1.669, 2003b: 71); the Epic also mentions
‘the gate of the mountain’ MaSu (IX.42, 135; George 2003a: 1.669, 671, 2003b: 71, 73),
through which Gilgamesh passes following the path of the sun. In general other literary
sources corroborate the concept from the GE. Thus, to give several examples, according to
Third house prayer, Utu rises from kur-gal, ‘Great Mountain’, kur-idim, ‘(subterranean?)
Mountain of the Spring’, and ‘Holy Hill’ (du-kit = apsi?), from the place where heaven
and earth embrace at ‘the base of heaven’ (an.ur = isid same, i.e. the horizon) (Borger 1967:
3-4,1. 1-4; Horowitz 1998: 235, 315-6, 331), while according to 7igi song to Inanna he rises
from the Cedar Mountain (cf. Kramer 1944: 20-1; Horowitz 1998: 331), and according to
BA 10.1, 11ffhe rises from the interior of heaven and crosses over the mountains of Hasur(-
tree) (cf. George 2003a: ii.864 and a prayer K.3333+ and Nabonidus’ inscription, OECT
1.27.iii.10-1; at Incantation of Utu, OrAnt 8.8:33-5 Utu owns both the Cedar and HaSur
mountains) (cf. Kramer 1944: 20 n. 9). George (2003a: ii.864) further cites the Enki and the
World Order (373, ETCSL 374-5, cf. Black, Cunningham, Robson & Zélyomi 2004: 223)
and a Sumerian hymn to Ninurta (TCL XV.7.13) for the sun rising from HaSur/hasur trees,
while Albright (1919: 179, 190) identifies the mountain of Hasur with Masios, which, in its
turn, he identifies with MasSu. In a lament for Dumuzi (CT XV.26.22) cedar is described as
‘the consecrated of Hasur, the shade/dark tree/black wood of Dilmun’ (Albright 1919: 181;
Kramer 1944: 21, 1963: 281-2; Jacobsen 1976: 70; Livingstone 1986: 110), while Dilmun,
‘the place where Utu rises’, is further mentioned in the Eridu Genesis (CBS 10673, Nippur
Segment E, 1. 11 (col. vil. 11 =v. 260 or 261); Kramer in ANET p. 38, 1944: 18-9, 1956: 81,
1961: 98, 1983: 121; Heidel 1949: 105; Jacobsen 1981: 525, 1987: 250; Civil 1969: 145,
West 1997: 167; Caspers & Govindankutty 1978: 139; Horowitz 1998: 329; George 2003a:
1.275 n. 141, 496, 519; Black, Cunningham, Robson & Zo6lyomi 2004: 215). Furthermore,
the Akkadian translation of the twelfth tablet of the Utukku lemnutu series explains that the
Dark and Bright Mountains are precisely the mountains of Sunset and Sunrise, respective-
ly (Heimpel 1986: 143-5; Horowitz 1998: 332; George 2003a: 1.493 n. 169, with another
similar passage in KAR 24.5-7), while a Sumerian hymn to Enlil places the mountains of
sunrise and sunset at the edges of heaven and earth (Horowitz 1998: 331, cf. George 2003a:
1.493 n. 169). Sumerian literary work Inanna and Sukalletuda also mentions the mountains
of Sunset and Sunrise (Horowitz 1998: 249, cf. George 2003a: 1.493 n. 169), and a lipsur
litany, type 1.1.4, claims that Samas enters Aja (his consort) through the Buduéudug Moun-
tain (Reiner 1956: 132-3; cf. George 2003a: ii.863, litany derived from SB Hh XXIL.5, also
the Emar version, Msk 74115 obv. 28). George (2003a: ii.864) quotes several additional
references to the mountains of sunrise (a hymn to Nungal, a hymn in which the mountain
is called Nergal’s) and sunset (Udughul TV.61). Thus, the literary sources suggest that the
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sun both rises from and sets into a cosmic mountain, most probably the double mountain
of Masu, which is depicted in iconographic sources as a variant of ‘horns of consecration’
symbol.

Figure 4: Akkadian cylinder seal (Black & Green 2000: 183 Fig. 152).

Yet nowhere is this Mesopotamian concept associated with solstices, although
the latter were, naturally, well known there. Thus in the ™'Apin (I11.i.9-24) the solar year
is defined by the solstices, in their turn defined, among other things, by the position of
the sun at the eastern horizon and the change in direction of the course of the position of
successive sunrises at the eastern horizon (II.i.11-2, 17-8, cf. IL.ii.3; Hunger & Pingree
1989: 72-3, 75, 92). The word used in the ™!'Apin is GUR (zdru), ‘to turn (around)’ (see
CAD 18.256-7 t s.v. taru 3al’), which probably means that the expression definitely re-
fers to the ‘turnings’ at the horizon, since the normal term for the solstice in Akkadian is
samas GUB (izziz(a)), where GUB (uzuzzu) means ‘to stand’ (Rochberg 1998: 43, 157,
2010: 194-6; cf. Gossmann 1950: 184.373). In Enuma Elis VI1.127 there appears a term
KUN.SAG.GI (Akk. rés-arkat), literally ‘front-back’ (Landsberger & Kinnier Wilson
1961: 173; cf. Deimel 1912: 58, tempus praeterlapsum et futurum),"? but is sometimes
translated as ‘turnings’ (Speiser in ANET, p. 72), ‘turning point’ (Horowitz 1998: 115), or
‘Wendepunkt, solstice point’ (von Soden 1942: 17; Heidel 1942: 59).13 This translation
seems plausible, but due to the unsolved problem of the nature of néberu associated with
this concept, it is not possible to discuss it any further.

2CAD r 14.285-8 s.v. résu 4, a2 1.2.274-6 s.v. arkatu 1.

13 Kunsaggii, an Akkadian loan word, is translated as ‘turning point’ on the basis of identification KUN.SAG.
GA = muhru, ‘street chapel marking the turning point of a processional circuit’ (CAD m2 10.2.177 s.v. muhru
2,k 8.542 s.v. kunsangii; Horowitz 1998: 115, n. 12).
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Interestingly, a Kassite lapis lazuli seal from the reign of king Burnaburiash
(1359-1333 BC) found in Thebes (in a LH IIIB context, 1300-1200 BC) depicts a curious
pastiche of elements characteristic of both Samas and Ea: a deity is represented emerging
from between two triangular mountain tops in a characteristic Samas-pose. But he holds
in his outstretched hands two jars from which he pours out water, which is a recognizable
characteristic of Ea (Miiller-Karpe 1980: iv.2 p. 782, iv.3 Taf. 254C; Porada 1981). The
seal confirms that the 13" ¢c. Mycenaeans in Thebes could have been familiar with the
concept of the sun between ‘the horns of consecration’ in their Mesopotamian version.
However, no direct association with the solstices is evident.

Conclusion

The analysis of Egyptian evidence for the association of the solstices with the presumed
predecessor of the Minoan ‘horns of consecration’, the akhet-sign, did not reveal any
significant results. Moreover, it does not seem that the solstices, apart from the evidence
adduced from the orientations of a not inconsiderable group of temples,'* played a signifi-
cant role in Egyptian cosmology in general. The evidence adduced in support of the thesis
according to which the Minoan ‘horns of consecration’ represented either a symbol of or
a practical instruments used for the observations of the solstices is similarly tentative, to
say the least (the Petsophas sanctuary).

It seems that it is possible that the Minoan ‘horns of consecration’ were indeed
derived from Egyptian hieroglyphic signs for ‘mountain’ or ‘horizon’, and that the latter’s
solar character was indeed recognized by the receiving society. However, the association
with the solstices is non-existent in both cultural complexes. Similarly, a corresponding
iconographical motif was well-known in Mesopotamia, in the same way associated with
sunrise, horizon and two-peaked mountain. And yet in this region there are still no appar-
ent associations with solstices.

Consequently, it is not possible to reach any substantiated conclusion concern-
ing the relatioship between the ‘horns of consecration’ and the solstices in the Vucedol
culture. It could be argued that the postulated context in which they were found on the
Vucedol hill fort and the larger context of the Vucedol culture in general could suggest
a possible association of the so-called horns of consecration with the observation of the
solstices, whether as symbolic representations or practical instruments.The immediate
context is a structure possibly oriented towards the summer solstice sunset and used to
determine the day of the summer solstice with the ‘halving the difference’ method, while
the larger context is that of a culture known to have performed horizon solar observations
and utilized them in the decoration of their pottery. However, the hypothetical nature
of the megaron-solstice association, together with the rather speculative nature of the
evidence adduced in support of any association of the ‘horns of consecration’ with solar
observations, let alone the solstices, decidedly speaks against such a strong conclusion.

4 Numerous Egyptian temples were oriented upon the winter solstice sunrise (Belmonte, Shaltout and Fekri have
classified those in their group II-, ‘the solstice group’), and also, less frequently, upon other solstice points (see
Shaltout and Belmonte 2005, 2006; Shaltout, Belmonte and Fekri 2007, 2008).
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Thus, it must be concluded that, based on the evidence presently available, the Vucedol
‘horns of consecration’ cannot be interpreted as either symbols or instruments for the
observation of the solstices.
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Abstract

The Uppsala archaeoastronomical group has shown that there are indications that the struc-
tures of the so-called peak sanctuaries on the hilltops Petsophas and Traostalos were used
for astronomical studies. Other studies have also shown that Classical and Hellenistic Greek
literature in part describe the sky as it was during Minoan times, i.e. around 2000 BCE. Ear-
lier I have shown that the terracotta figurines found on those two peaks most likely represent
constellations. However, an earlier interpretation of the figurines as gifts in a healing cult still
lingers on. In this respect, the figurine most often cited is a seated female with one ‘thick’ leg.
However, it appears that the normal, bare leg is carefully sculpted while the thick leg and the
body are formed as a clay cylinder and seem to be of minor interest. The bare leg on a sitting
woman, seen in profile, reminds us of Cassiopeia, the Ethiopian queen that, due to her vanity,
was doomed to be a constellation. This paper will discuss that figurine, arguing that it depicts
Cassiopeia, and also another figurine that has been used to motivate the hypothesis of a heal-
ing cult, showing that it can be understood as the constellation Andromeda.

KEYWORDS: Minoan, peak sanctuaries, constellations, Cassiopeia, Andromeda

POVZETEK

Clani uppsalske arheoastronomske skupine so pokazali, da so strukture svetii¢ na vrhovih Pet-
sophasa in Traostalosa verjetno sluzile za astronomska opazovanja. Nekatere druge raziskave
pa so pokazale, da klasi¢na in helenisti¢na grska literatura opisujeta nebo, kakrsno je bilo v
minojskem obdobju, t. j. okoli 2000 let pr. n. $t. V preteklosti sem Ze pokazal, da terakotne fi-
gurice, najdene na obeh omenjenih vrhovih, najverjetneje predstavljajo ozvezdja. Kljub temu
Se vedno zivijo starejSe interpretacije, ki figurice razlagajo kot predmete zdravilskega kulta.
V tej zvezi se najveckrat navaja figurica sedece Zenske z eno ‘debelo’ nogo. Vendar se pri njej
zdi, da je bila tista normalna, suha noga zelo skrbno izdelana, medtem ko sta bila debela noga
in tudi telo oblikovana kot glinast valj in se zdita manj pomembna. Ce pogledamo figurico
sedece zenske iz profila, njena suha noga spominja na Kasiopejo, etiopsko kraljico, ki je bila
zaradi svoje necimrnosti kaznovana tako, da je sedaj v ozvezdju. Poleg te figurice ¢lanek
obravnava $e eno, ki je v preteklosti prav tako vzpodbujala hipoteze o zdravilskemu kultu, a
jo lahko razumemo kot upodobitev ozvezdja Andromede.

KUJUCNE BESEDE: Minojci, sveti§¢a na vrhovih, ozvezdja, Kasiopeja, Andromeda
ANTHROPOLOGICAL NOTEBOOKS 19 (SUPPLEMENT)
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Background

Research carried out previously by the Uppsala archaeoastronomical group has shown
that the surviving structures of the so-called peak sanctuaries on the hilltops Petsophas
and Traostalos indicate that they were used for astronomical observations, for calendaric
and navigational purposes (Henriksson & Blomberg 1996).

The sites are rather close to each other on the east coast of Crete, overlooking the
sea to the east. Both sites are so-called peak sanctuaries within 1-2 km, from major Minoan
settlements situated at sea level. Traostalos is 515 m above sea level and Petsophas is at
about 255 m. There are no indications of ancient roads leading up to the peaks; they were
reached by foot, Petsophas being reached in about half an hour and Traostalos, a rather more
demanding climb, in about an hour for a young healthy person. Neither of the sites has any
water source and they are exposed to the weather. These are not places that a sick person
would find easily accessible. The climb to Traostalos, where the figurine with, and I quote,
‘a swollen leg’ or ‘an oedematous leg’ was found would have been very difficult and could
have caused further health problems to the individual in question. Moreover, it would ap-
pear that the small structures at these sites were not suitable for more than overnight visits to
study the stars and as lookout points towards the sea. These two sites are not situated ‘on the
lower and more accessible summits’, as are the sites described in a paper on healing cults in
Minoan times (Arnott 1999: 2).

There have also been studies showing that Classical and Hellenistic Greek lit-
erature, e.g. Aratos’ Phaenomena, contain partial descriptions of the sky as it appeared
during Minoan times, i.e. around 2000 BCE. This means that there seems to have been
a long tradition concerning the stars, the sun, the moon, and the constellations, as well
as the knowledge of how these could be used for keeping track of time, a tradition going
back to the time when those two structures were originally built (Blomberg, P.E. 2003,
with further references).

More than 2400 figurines in total are found on the two sites, dated to the time of
the construction of the hilltop buildings (c 2000 BCE). The function of these figurines is
still debated. Earlier I have shown that they are most likely representations of constella-
tions, used for educational purposes (Blomberg 2000 and 2006). However, there are those
who interpret them as gifts in a healing cult.

For example John Myres was the first to suggest this interpretation of the figu-
rines when he published his excavation on Petsophas in 1902 (Myres 1902-1903). His
interpretation was based on a number of terracotta figurines depicting parts of the human
body, which reminded him of the votives found in Hellenistic Greek healing cult temples
as well as in the modern churches of Greece. However, the majority of the terracotta
figurines depict small animals: bulls, ibexes, along with human figures. The figurines
representing animals dominates; while bulls are especially numerous.
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An

Figure 1: Finds from Petsophas (Myres 1902-1903).
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Healing cult?
Myres, the excavator of Petsophas, interpreted the detached limbs as offerings given in
thanks for healing, seeing them a parallel to the offerings we see in modern churches on
Crete (Myres 1902/1903). Martin P. Nilsson, however, doubted that the terracottas on
those peaks were parts of a healing cult (Nilsson 1968: 74) and raised serious questions
referring to missing human parts common to known Hellenic healing cults (Nilsson 1968:
74 note 60: Blomberg 2003). Robert Arnott (1999) in an article, ‘Healing cult in Minoan
Crete’, was well aware of Nilsson’s doubts, but was still convinced the figures belonged
to a healing cult. He refers to a small number of human figurines that in one or another
way seem to show a defect that can have been caused by some disease or accident. In total
he refers to five types of figurines:
* a deformed hand (Davaras 1976: fig 139)
« arms and hands that may have been deformed by arthritis and a female torso
with thickened legs
* a seated female (HM 16443) with one ‘thick’ leg (Fig 2 and Davaras 1976: fig
138) that is elsewhere described as ‘oedematous’ (Arnott 1999: 4), this figurine
is the one most often cited as indicating a healing cult.
* a group of human figurines, with reference to Myres, bisected vertically from
groin to the top of the head and thought to show a human with some internal
disease, ‘an attempt to depict an internal disease or ailment’, see fig 1:35.
« a figurine understood as a paraplegic (Rutkowski 1991: item 3.1.24 HM 4863)

We shall here remember that Aratos describes how Andromeda’s right side be-
gins to rise divided lengthwise at the same time as the Fishes begin to rise, ‘So too the
tragic arms and knees and shoulders of Andromeda extend all divided, one side ahead,
the other behind, when the two Fishes are just emerging from the ocean’ (Aratos: 11. 704-
706). She is thus bisected vertically from groin to the top of the head (as Fig 1:35).

This means that out of about 2400 figurines, Arnott identified about a dozen
figurines with defects that can be interpreted as showing medical problems for which the
figurines were offered in a healing cult. After the presentation of these figurines, Arnott
(1999: 4) states, ‘but due to their crude rendering, the pathology in all these cases is un-
certain.’ The figurines are, in almost all museums, called votive gifts.

The sitting female figurines

Three of the figurines discussed in this connection are sitting humans, but there is one
(HM 16443) that is emphasized and is in rather good condition. It was found on Traos-
talos and depicts a woman sitting on a chair. The head is similar to the standing female
figurines, while the body and her left leg are formed by one clay cylinder; her left foot is
missing. Her right leg is carefully formed, as if it were intended to be accentuated. Her
breasts are clearly shown, to indicate a female. Her hat differs from that of other standing

female figurines; it looks like a crown. Her arms, what remains of them, are outstretched
(Figs 2a and b).
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Figure 2: a) Figurine HM 16443, frontal. From Traostalos. Photo and permission to
publish by ‘Heraklion Archaeological Museum, MERACS-TAP. b) Figurine HM 16443
side view. Photo by the author.

In studying Aratos (11 188-196, 653-658, esp. the commentaries to those lines; Allen
1963: 142f, s.v. Cassiopeia) and the illustrated manuscripts of the Phenomena or other illustra-
tions of that constellation, you will recognize the sitting lady with outstretched arms as Cas-
siopeia (many good pictures are available on the Internet s.v. Cassiopeia and then Pictures).

When we look for early pictures of the constellations, we find the Farnese Atlas
which is a 2nd century Roman copy of a Hellenistic sculpture. It is the earliest complete
map of the sky that we have and most likely is the earliest picture of the constellations
with Cassiopeia positioned correctly amongst the other constellations.

Figure 3: Cassiopeia on the Farnese atlas. Roman copy of a Hellenistic sculpture.
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According to the Greek myth, the Ethiopian queen Cassiopeia offended the
Nereides by boasting that she was more beautiful, which was viewed as an offence. Due
to her vanity she was doomed to be a constellation and there she remained, chained to a
chair, looking at her daughter Andromeda who, in turn, was chained to a rock, expecting
Cetus to come and kill her.

Early illustrations of Cassiopeia in Aratos manuscripts show her as a sitting lady
with minor variations when compared to the terracotta figurine from Traostalos, a female
figure depicted most often with a bare leg. If we look for the constellation Cassiopeia on
star maps we recognize the arms, the bare breasts associated with a major star and then a
star on her bare leg, see e.g. on a star map from 1822. The star Cassiopeia epsilon, Segin,
on her leg can be on either leg, but that leg is portrayed as bare and exposed.

E 4 — l_.' o~
T
e = g.f

Figure 4: Cassiopeia on a star map from 1822. Alexander Jameison 1822.

A support for the interpretation of the symbolism of the sitting woman would
arise if we should find similar figurines at sites that have no connection to a healing cult.
Thus, a very interesting little figurine was found at Agia Triada, a site with no indication
of a healing cult, but with indications of an interest in the heavenly bodies (see the article
by M. Blomberg and Henriksson in this Proceedings). It is situated almost at sea level on
the south coast of Crete. The constellation Cassiopeia appeared above the major moun-
tains to the north of the site.
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Figure 5: Sitting lady from Agia Triada, HM UNN. Photo and permission to publish
Heraklion Archaeological Museum, MERACS-TAP.

Other sitting ladies have been found, for example in graves in that area (see e.g.
Nilsson 1968: 296f1t.).

Conclusions

When studying the terracotta figurines found on Crete, not only in peak sanctuaries but
also at other sites such as graves, it seems that the figurines depict constellations or parts
thereof. Although the symbolism of the figurines is in question, it is most likely that their
use was connected in some fashion to calendarics and the movement the heavenly bod-
ies, knowledge that would have been important for the passage of time and navigational
purposes during the night. Understanding the figurines as depicting constellations does
not contradict their possible religious meaning, as it could very well be that the stars and
constellations had some spiritual significance in Minoan culture.

It seems clear that the sitting lady most likely depicts the constellation Cassio-
peia and do not indicate that the hilltops were places for healing cults. She is another in-
dicator of the Minoan interest in the stars and constellations, and the fact that our western
map of the constellations in the sky derives from the Minoans.
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Abstract

This article presents the results of an archaeoastronomical study carried out in several protohis-
toric religious buildings of the southern half of the Iberian Peninsula, most of them located in
modern-day Andalusia. The sites date from IX to V century BC and belong to the Tartessian or
Iberian cultures. All sites show evidence of direct influence by Phoenician colonisation and most
of them have even been interpreted as true Phoenician temples. An element commonly associ-
ated with some of these buildings are the bull hide-shaped altars, which have been interpreted as
dedicated to the Phoenician deities of Baal and Astarte. We find that these sacred buildings are
oriented to the same azimuth of 55°, indicating the importance of orientation in the design and
ritual use of the sanctuaries. In discussing the astronomical targets of such an orientation pattern
we find several possibilities — Sun, Moon or Venus — and the need to interpret the results in the
light of current knowledge about the Phoenician religion as well as ancient written references.

KEYWORDS: Archaeoastronomy, temples, Phoenicia, Tartessos, Iberian Culture, sol-
stices, Venus

POVZETEK

Clanek predstavlja rezultate arheoastronomske 3tudije, opravljene na ve¢ protohistori¢nih re-
ligioznih objektih juznega Iberskega polotoka, ve¢inoma v sedanji Andaluziji. Najdisca so iz
¢asamed 9. in 5. stol. pr. n. §t., pripadajo pa kulturi Tartessos oz. iberski kulturi. Na vseh naj-
discih so vidni neposredni vplivi fenicanske kolonizacije; vecina jih je bila celo interpretirana
kot pravi feni¢anski templji. Pogosti v teh zgradbah so oltarji v obliki bikove koze, ki naj bi
bili posveceni feni¢anskim boZanstvom Baalu in Astarti. Ugotovili smo, da so vsa ta svetisca
usmerjena z istim azimutom 55°, kar kaZe na pomembnost usmeritve pri njihovem nacrtova-
nju in obredni rabi. V razpravi o mozZnih astronomskih taréah tega vzorca usmeritev podajamo
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ve¢ moznosti — Sonce, Luna ali Venera — ter izrazamo potrebo po interpretaciji rezultatov v
luci sedanjega poznavanje fenianske religije ter starodavnih pisnih virov.

KWUCNE BESEDE: arheoastronomija, templji, Fenicija, Tartessos, iberska kultura, sol-
sticiji, Venera

Introduction

At the beginning of the first millennium BC, Phoenician sailors and traders reached the
shores of the Iberian Peninsula. These foreigners founded Gades (modern Cadiz, probably
the oldest city in Western Europe), and a dense chain of settlements in the south of the Iberi-
an Peninsula. By the sixth century BC, because of the fall of Tyre, the Punics had taken over
control of these Phoenician colonies. Almost at the same time, the Greeks appeared in the
northeast of the Peninsula, founding Emporion, their westernmost colony. These alien colo-
nists influenced the mosaic of Bronze Age indigenous cultures that inhabited the Peninsula,
changing profoundly and forever their economy, social structure and perhaps even their
religion. This epoch of strong acculturation has been traditionally called the Orientalizing
Period, lasting from the ninth to the sixth centuy BC. Through contact with foreign traders
the Tartessians developed their own script, introduced iron-working, large-scale silver min-
ing, and the use of potter’s wheel (see Blazquez 1975; Harrison 1988).

Very few works have discussed the astronomical aspects of the religious and funerary
worlds of the Orientalizing Period in south of Spain. Ramos Sainz (1986: 32) indicated that most
burials of the Early Phoenician period in the Iberian Peninsula are arranged with their longitudi-
nal axes close to the east-west line. In particular, this author noted that the entrance doors of the
chambers at the necropolises of Trayamar and Puente de Noy are always oriented to the east.
Similar orientations are also found in the hypogea of Villaricos (Belmonte 1999: 186) and Mal-
aga (Gonzalez Garcia et al. 2007), with a pattern showing two peaks one at the equinox sunrise
and other at the winter solstice sunrise. Esteban (2012) has analyzed the orientation pattern of
burial pits in the necropolises of La Angorrilla and Cerrillo Blanco and found that the major axes
of the tombs show a similar orientation pattern, covering the arc of the horizon where the rising
of the Sun or the Moon takes place. Finally, Escacena (2007; 2009) has addressed the possibility
of solar rituals being held in the sanctuaries and altars of El Carambolo and Cerro de San Juan.

In this paper we present the main results of an archaeoastronomical study of
three sanctuaries located in the lower Guadalquivir Valley and dated to the Orientalizing
Period along with an additional site located south of the present-day province of Alicante
in southeast Spain (see Fig. 1). This last sanctuary is dated to the end of the Orientalizing
Period and the beginning of the Iberian Period (V BC). An extended version of this work,
written in Spanish, can be found in Esteban & Escacena (2013).

Methodology

The fieldwork was carried out in two campaigns, one in April 2006 where we visited the sites
in the Guadalquivir Valley and a second one in April 2010 dedicated to investigating the temple
at El Oral. In most cases, we were able to count on the advice of the archaeologists respon-
sible for the excavations of the sites. The instruments used were a precision compass, a hand-
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Figure 1: Location of the archaeological sites discussed in this work. 1-Cerro de San
Juan, 2-Carambolo, 3-Saltillo and 4-EI Oral. Adapted from Esteban & Escacena (2013).

held clinometer, a portable theodolite, a global positioning device (GPS) and a digital camera.
The methodology used in the data collection is described in detail in Esteban & Moret (2006),
and summarized briefly below.

The GPS was used to obtain the geographic coordinates of the sites, as well as for
timing the measurements of the position of the solar disc to correct for the zero level of the
horizontal angles provided by the theodolite. This was made centering the solar disk in the
reticle of the viewfinder of the theodolite several times (usually three) during each visit to the
site. We also used this instrument for measuring the azimuth and height of the topographic
features on the horizon around the sites, keeping in mind that the instrument’s accuracy is
0.045° sexagesimal for both axes. Height measurements were corrected for the atmospheric
refraction effect near the horizon. The orientation of the buildings was measured with a pre-
cision compass, which provides an uncertainty of about 1°. The magnetic declination was
determined by comparing the horizontal angle given by the compass with (a) the azimuths
provided by the theodolite for different topographic features; or (b) the azimuths of the lines
conecting the sites with those topographic features on detailed maps of the Servicio Geogra-
fico del Ejército or the Instituto Geografico Nacional at scales of 1:50,000 or 1:100,000.

Sanctuaries of the Lower Guadalquivir Valley

Most of the temples studied in this paper are located in the lower Guadalquivir Valley and be-
long to the present-day province of Sevilla: Cerro de San Juan (Coria del Rio), El Carambolo
(Camas) and Saltillo (Carmona). The geography of this area was very different in the first mil-
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lenium BC. In fact, the present-day marsh lands at the south of the city of Seville once formed
part of the wide estuary of the Guadalquivir River, the ancient Lacus Ligustinus (see Arteaga
et al. 1995). Two of the sites studied here, Cerro de San Juan and El Carambolo, were located
in coastal settlements at the top of hills and near the mouth of a river, as this was the common
location chosen for Phoenician colonies in the Western Mediterranean (Aubet 1987: 257).

The archaeological work in Cerro de San Juan, a hillock on which stood the old
town of Caura, has revealed that the settlement of the first millennium BC included a small
Phoenician community (Escacena 2001). At the top of the hill, Escacena & Izquierdo (2001)
found the remains of a sacred building showing the superposition of five structures with
similar design, which suggests that they all had the same function. From the oldest (I) to the
latest (V) phase there were some changes, but not significant enough as to make one think
the site had been abandoned as a place of worship. The structure that shows more clearly its
ritual function corresponds to phase III of the sanctuary, dated to the seventh century BC. It
has a red soil, a mud bench attached and parallel to the perimeter wall of the temple and an
altar in the center with a bull hide shape (see Fig. 2). These altars are relatively common in
Spanish Protohistory as well as in other places of the Mediterranean and are also known as
‘Cyprus ingot’. During the Bronze Age, the representations of the ‘Ingot God’ — an armed
god standing on a ingot shaped like a bull-hide — were rather usual in Cyprus.
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Figure 2: Plan of the phases Il and IV of the sanctuary of Cerro de San Juan and its
different architectural elements. Adapted from Esteban & Escacena (2013).
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The sanctuary of Cerro de San Juan was an open area enclosed by a wall. It could
have its main entrance at the east facade, but there are some indications of a second en-
trance in the western side. The orientation of the longitudinal axis of the altar of the phase
IIT seems to be the same as the first building (phase I). The different phases of the temple
construction exhibit a slightly different orientation perhaps due to the limitations imposed
by the topographic and urban development of the religious complex inside the settlement.
The bull-hide-shaped altar has a protuberance at its east side with a cavity for placing an
offering and/or blood of the sacrificial victim. In addition, also in this area, but outside the
altar proper, a circle of dark earth was found and interpreted as the asherah or sacred tree
(Escacena & Izquierdo 2001: 134). So the eastern flank can be considered the most im-
portant area of the altar from a ritual and symbolic standpoint. In order to protect the re-
mains of the sanctuary of Cerro de San Juan, they were reburied after their excavation in
1997-98. Therefore, our work on the site was limited to measuring modern architectural
elements that were also present in the detailed plans of the excavation and estimating the
orientations of the relevant archaeological remains with respect to those modern features.
The estimated error for the measurements of the orientation of the modern walls is 1°.
Considering the eastern direction as the relevant one, we find that the major axis of phase
IIT and the original temple of phase I show an azimuth of 55.5° + 2° (Fig. 2). According to
archaeological evidence, the view of the eastern horizon was obstructed by other adjacent
buildings at the time of construction of the phase III. By contrast, the western horizon was
more likely to be clear, which is true even today. In any case, the distant horizon is very
flat around the site (4 = 0°).

Since 2002, archaeological fieldwork carried out on the top of the hillock of
El Carambolo has confirmed the clear presence of Phoenician archaeological and reli-
gious elements at the site (Ferndndez Flores & Rodriguez Azogue 2007). The finding
of a bronze statuette of Astarte indicated the possible consecration of the temple to this
Phoenician goddess (Blanco Freijeiro 1968: note 5). The first building — dated to the
ninth century BC — began as a humble rectangular structure divided into three spaces: an
entrance courtyard, room A-29, and two roofed rooms at the back, A-45 and A-46 (see
Fig. 3). The gate of the building was located on the eastern side. In the later phases, this
original building was converted into the central backyard of a large complex. To the north
of the backyard there is a chapel — room A-1 — with benches against the longitudinal walls
that has been interpreted as a chapel dedicated to Astarte. But the best conserved chapel
—room A-40 — is located to the south of the central backyard. This space has been inter-
preted as a chapel dedicated to a male deity (Baal/Melqart) and a large bull-hide-shaped
altar was found on the floor, in the center of this room.
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Figure 3: Plans of the phases Il and V of the sanctuary of El Carambolo. The original
building (Carambolo V) is beneath the area later turned into a central backyard in
Carambolo Il phase.

We measured several chapels at El Carambolo before they were reburied at the
completion of the excavation process. The fieldwork focused on taking the orientation of
the most important rooms: A-40, containing the bull-hide-shaped altar, A-29 and A-46.
Room A-46 is in the back of the yard A-29, and it is interpreted as a chapel for the male
deity Baal/Melqart pertaining to this phase of the sanctuary construction, while attached
to it on the north, poorly preserved but supposedly parallel to it, A-45 would be the loca-
tion of the sanctuary dedicated to Astarte. The orientation of A-45 and A-46 should be
considered as the one representing the orientation of the original sanctuary. In El Caram-
bolo, we chose eastward orientations because (a) the entrances of all the chapels are in
this side and (b) a hole for the asherah is located at the east of the altar of A-40. In the case
of the original temple, chapels A-45 and A-46 are oriented to an azimuth of 59°, while the
yard A-29 points slightly to the north: 55.8°. All angles above have an associated uncer-
tainty of about 1°. The walls of A-40, as well as the main axis of the altar, are oriented to
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54.6°, with a standard deviation of 2°. Finally, the orientation of chapel A-1 (estimated
from aerial photographs of the complex) is 63.5°. The geoarchaeological report of the site
indicates that the sanctuary was not at the exact top of the hill in Tartessian times (Borja
2010: 197-200). In fact, toward the east, the true horizon had a height of about 4 =~ 2° as
seen from the chapels.

The temple of Saltillo (see Fig. 4) was found under the buildings of the modern
city of Carmona. We can distinguish three different phases of construction between the
second half of the seventh to the mid of fifth century BC. The archaeological findings
indicate that this site was a place of worship of a Phoenician community (Belén 2000).
Since the temple was reburied after excavation, our fieldwork was limited to measuring
the azimuths of the walls of modern constructions represented in the detailed maps from
the excavation and inferring the orientation of the ancient buildings. The entrance of the
temple was not found during the excavation of the site, but its major axis shows an azi-
muth of 53.5° + 2.0°.

Figure 4: Plan of the temple of Saltillo.
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The Iberian Temple at El Oral

El Oral is one of the earliest settlements of the Iberian culture found in southeastern
Spain. It is dated to the first half of the fifth century BC (Abad & Sala 1993: 239). Numer-
ous architectural details found in El Oral show close links with Mediterranean building
traditions, which, in turn, can be directly related to the Phoenician and Punic world (Sala
& Abad 2006: 25). The room named IIIJ1, located at the centre of this coastal settle-
ment, has been interpreted as a temple (see Fig. 5). We decided to include this building
in our sample because it contains a bull-hide-shaped altar similar to that of Carambolo.
The temple has two entrances, one in the east and another in the west side. Assuming
again eastward orientations, our measurements revealed that the major axis of the build-
ing points to an azimuth of 54.4° + 1.0° and 4 = 0.4° over a nearby featureless hill located
between the site and the sea.

Figure 5: Left: general plan of the sector Il of the Iberian settlement of El Oral. The
grey area corresponds to room II1J1, the sanctuary. Right: detailed plan of room II1J]1.
Both plans are adapted from figures 40 and 139 of Abad & Sala (1993). Figure reprodu-
ced from Esteban & Escacena (2013).

The analysis of the horizon visible from El Oral provided interesting results in
the western direction for the long walls of the building II1J1 point exactly towards a con-
spicuous topographic feature (Fig. 6), which corresponds to the summit of the Sierra de
Pujalvarez, at a distance of about 30 km.
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Figure 6: Part of the western horizon seen from room II1J1 of El Oral. The white arrow
indicates the orientation of the south wall of II1J1, which coincides with the position of
a distant peak. The box on the top right shows an enlargment of the horizon around the
peak, the black arrow indicates the path of the setting of Venus at its maximum southerly
extreme position (VSMSE). The black triangle indicates the point where sunset at winter
solstice takes place. Figure reproduced from Esteban & Escacena (2013).
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Discussion: The 55° Family

In Table 1 we show a summary of the results of this paper. The different columns include
the site name, elements studied (altars and other architectural structures), direction con-
sidered for the orientations (eastward or westward, i.e. risings or settings), azimuth and
height of the location on the horizon to which the element is pointing, the corresponding
declination and the astronomical event that fits such orientation. We have only considered
possible linkages to the Sun, Moon and Venus, the brightest celestial bodies visible to the
naked eye and those that a priori might have had more symbolic importance.

Table 1: Orientations of the temples.

Sanctuary Element Horizon Azimuth Height | Declination Astronomical
@) © © Event*
Cerro San Altar and East 555120 0 +26.4 +1.5 | MRNMS?, VRMNE?
Juan original temple West 235.5 £2.0 0 272 1.5 VSMSE
Temple phase IV East 62.0 +2.5 0 +21.6 +2.0 SRSS?
West 242.0 £2.5 0 —22.3 £2.0 SSWS
Carambolo A-29 East 558 +1.0 0 +26.2 +1.0
2 +27.7_1.7 MRNMS
West 235.8 1.0 0 -26.9 1.0 VSMSE
A-46 East 58.8 £1.0 0 +24.0 +1.0 SRSS, VRMNE
2 +25.5_1.7 SRSS? VRMNE
West 238.8 £1.0 0 -24.7 £1.0 SSWS
A-40 East 54.6 +2.0 0 +27.0 £ 1.5 MRNMS
2 +28.5_2.2 MRNMS
West 234.6 £2.0 0 —27.7 £1.5 | VSMSE, MSSMS?
A-1 East 63.5 £2.0 0 +20.4 +1.5
2 +21.8 2.2 SRSS
West 243.5 £2.0 0 -21.1 £1.5
Saltillo Temple East 53.5 +2.0 0 +27.8 +1.5 MRNMS
West 233.5 £2.0 0 —28.5 +1.5 | MSSMS, VSMSE?
El Oral Room II1J1 East 544 1.0 0.4 +27.2 £0.6 MRNMS?
West 2344 £1.0 0.7 -27.1 0.6 VSMSE

Notes:

“Events with question marks are marginally consistent with the given declination.
Acronym list and declinations of astronomical events between the ninth and fifth century BC:
SRSS — SunRise at Summer Solstice (6 = +23°.7).

SSWS — SunSet at Winter Solstice (6 = —23°.7).

MRNMS — MoonRise at Northern Major Standstill (& = +28°.2).

MSSMS — MoonSet at Southern Major Standstill (5 = —29°.7).

VRMNE — Venus Rising at Maximum Northerly Extreme (6 = +24°.6).

VSMSE — Venus Setting at Maximum Southerly Extreme (8 = —26°.5).
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Our most remarkable result is that the orientations of four religious buildings
studied in this work (the altar and original temple of Cerro de San Juan, chapel A-40
of El Carambolo, temple of Saltillo and room IIIJ1 of El Oral) are identical within the
uncertainties, showing and azimuth of about 55°. Undoubtedly, this finding suggests a
well-defined orientation pattern that we will call the ‘55° family’.

As we can see in Table 1, to the east, the sanctuary of Cerro de San Juan is ori-
ented slightly south of the moonrise at the northern major standstill (MRNMS) but also
slightly north of the rising of Venus at its maximum northerly extreme position (VRMNE).
On the contrary, if we consider the west as the relevant direction, then the relationship
is more accurate and possibily linked to the setting of Venus at its maximum southerly
extreme position (VSMSE). The temple of the later phase IV of Cerro de San Juan is ori-
ented to the sunrise at the summer solstice (SRSS) when we consider the eastern horizon
but to sunset at the winter solstice (SSWS) — with higher precission — westward. As we
can see, in Cerro de San Juan, the astronomical orientations are more precise when con-
sidering the settings as the relevant phenomena: the altar and original temple facing the
setting of Venus at its southernmost position (VSMSE) and the later temple (phase IV)
oriented to the sunset at winter solstice (SSWS). If the precise orientation of the buildings
was really a relevant aspect of their design, this result would suggest a possible evolution
of the astronomical orientation (and perhaps the ritual) in the sanctuary: Venus initially
and then the Sun.

For El Carambolo, we have also considered the eastward and westward direc-
tions. Eastwardly, we consider two values for height: a) # = 0°, assuming risings on the
distant horizon, which is basically flat, and b) risings on the summit of the hill, with %
~ 2°. Eastwardly, A-46, which indicates the orientation of the original sanctuary, points
toward the sunrise at the summer solstice (SRSS) and/or Venus at its maximum northerly
extreme position (VRMNE) for both values of height (less precise to the SRSS in the case
of h = 2°). Westwardly, the building would look to the sunset at winter solstice (SSWS).
Looking to the east, chapel A-40 along with its bull-hide-shaped altar shows an orienta-
tion consistent with the moonrise at the northern major standstill (MRNMS) indepen-
dently of the height of the horizon considered. However, westwardly, the relation with the
moonset at southern major standstill (MSSMS) becomes marginal, but more precise with
Venus at the VSMSE. The last chapel, A-1, shows an astronomical relation only eastward
and when considering 4 =~ 2° to the sunrise at the summer solstice (SRSS).

The building of Saltillo is oriented towards the moonrise at the northern major
standstill (MRNMS) eastwardly but to the moonset at southern major standstill (MSSMS)
and/or to the VSMSE — with lower precission — westwardly.

Finally, to the east, room IIIJ1 of El Oral is only marginally oriented to the
moonrise at the northern major standstill (MRNMS). However, to the west, the orienta-
tion is more precise with the setting of Venus at its southernmost position (VSMSE). It
is very striking that the point on the horizon toward which the temple is oriented — and
where the VSMSE takes place — is the aforementioned conspicuous mountain (Fig. 6).

Escacena (2009) has proposed that the orientations of the bull-hide-shaped altars
of Cerro de San Juan and El Carambolo are only approximate and, therefore, symbolic
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in nature. According to that author, they were used in annual rituals associated with the
cycle of dying and resurrection of the god Baal at the summer solstice sunrise, a deity
that would represent the solar disc, which dies and is resurrected on the third day. Its
‘death’ would correspond to the stand still of the solar declination at the solstices and its
‘resurrection’ to the recovery of its daily variation of declination on the third day after
the solstice. This interpretaion would be in accordance with the celebration of annual
festivities based on a solar calendar in the sanctuaries and the importance of eastward
orientations. Very recently, Polcaro et al. (2013, this volume) studied the orientation of
the Bronze Age temple of Pella (Jordan) dedicated to the god Baal, finding that it faces
summer solstice sunrise, a result which they also interpret in the light of the rituals of the
dying god Baal.

Alternatively to the aforementioned solar hypothesis based on the interpreta-
tion of the orientations as aproximate and symbolic, there is the fact that four similar
temples with common elements share the same orientation within the uncertainties — the
55° family. This suggests that precision was important in the design of the buildings.
Another open issue is the prominence of eastward or westward orientations. There are
several reasons that favor eastward orientations: (a) the presence of distinctive features
in the eastern sides of the altars of Cerro de San Juan and El Carambolo (receptacles for
libations and holes for the asherah), and (b) the fact that the entrances of the chapels of
the best excavated site (El Carambolo) are at the east sides. Centering our attention on
precise eastward orientations, the results gathered in Table 1 suggest that the prominence
of lunar aspects helps to explain the 55° family, in particular, the moonrise at the northern
major standstill (MRNMS). It is well known that Canaanite religion had celebrations as-
sociated with the Moon, although its cycles were mostly used to sort the months and to
inaugurate the official year (Del Olmo 1995: 282), which coincided with the opening of
the agricultural year during the October Moon (Stieglitz 2000: 695). However, the long
duration of the cycle of regression of lunar nodes does not correlate with what we know
about the Phoenician liturgy, which is of much shorter periodicity.

Considering now westward orientations, it is clear that the 55° family should
be connected with the the setting of Venus at its maximum southerly extreme position
(VSMSE). Westward orientations would be favored if we consider: (a) that only the west-
ern horizon was clear enough to permit — in principle — celestial observations in Cerro
de San Juan and settings on the distant horizon in the case of El Carambolo, and (b) the
room II1J1 of El Oral shows a marker of the VSMSE on the distant horizon. Attending to
the excellent description of the cycle of visibility of Venus by Sprajc (1996: 17-29, 139-
153), the maximum southerly extreme position of this planet occurs every eight years,
between October 29 and November 6 in 81% of the cases during the last four milennia
(Sprajc 2013), and its setting takes place just a few degrees south from the winter solstice
sunset. Unfortunately, as in the case of the Moon, the periodicity of the cycle of visibility
of Venus is difficult to relate to what we know about the Phoenician liturgy.

The relation of the temples of the 55° family with Venus has some addition-
al support considering the aforementioned finding of a bronze figurine of Astarte at El
Carambolo. As it is well know, Astarte was the Phoenician goddess of nature, life and
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fertility, as well as the companion of the god Baal. She had strong celestial attributes,
represented by a star symbol and identified with the planet Venus. Several ancient writ-
ten sources refer to places and temples dedicated to Venus/Aphrodite on the coast of the
Iberian Peninsula, sites that have traditionally been linked with Astarte (Pérez Lopez
1998). Strabo (III 1, 9) refers to the existence of a temple dedicated to Phosphoros — the
carrier of light — at the mouth of the Guadalquivir river. Strabo also uses the Latin epithet
lux dubia — dubious light or twilight — to describe Phosphoros, while many authors have
linked Phosphoros with Astarte, then assimilated to the Roman Venus and personified in
the eponymous planet (Tovar 1962: 814).

As we have discussed, there are several hypotheses we might utilize to interpret
our results, however, they are not necessarily mutually exclusive. Although the uniform
orientation of the 55° family can be better explained with the Venus hypothesis, the find-
ing of orientations related to the sunrise or sunset at solstices (phase IV temple of Cerro
de San Juan or the original temple A-46 and chapel A-1 of El Carambolo) suggest the pos-
sibility of double Sun/Venus rituals. In fact, this has already been suggested by Escacena
(2010: 111), who has examined the importance of the worship to the god Baal/Melqart
and the feminine deity Astarte, Phoenician personifications of the celestial couple formed
by pairing the Sun and Venus. At El Carambolo, this dual worship would have been re-
flected in the existence of two chapels used simultaneously at the different stages in the
ritual life of the sanctuary (Fernandez Flores & Rodriguez Azogue 2007: 228-229) and
with different orientations.
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Abstract

The initial progress of the research of applying the combined disciplines of: Geographic
Information Systems (GIS), computerized 3-Dimensional modelling, and astronomical
formulae (Meeus 1998; Chapront-Touze 1991; Bretagnon 1986) to Scottish Megalithic
stone rows was presented at the 2010 SEAC Munich conference. The current phase of the
inductive-deductive approach has come to an end, and new hypotheses have been derived
as to astronomical orientations of the stone rows under investigation. The accepted viewing
perspective from only along the face of the stones has been expanded to include observa-
tions orthogonal to the stone faces; whereby the phenomena of rising and setting of Sun,
Moon and stars across the deliberately shaped stone tops that form false horizons, have
been exposed. Self-indicated positions as to where to stand to witness the phenomena are
some of the examples to be presented in this brief summary which reinforces the deduced
hypotheses of stellar events at Ballochroy, and the false horizon of slanting stone tops, at
both Dunamuck and Nether Largie initially presented in Munich (Fisher, in preparation).
The simulations also enables one to deduce that a viable construction date 800 years earlier
than previous research estimates, revising the construction date to circa 2500 BCE.

KEYWORDS: megaliths, dating, orientation, 3-dimension, simulation

POVZETEK

Zacetni izsledki raziskav na Skotskih megalitskih vrstah kamnov, pri katerih smo kom-
binirali geografske informacijske sisteme (GIS), ra¢unalnisko tri-dimenzionalno modeli-
ranje ter astronomske enacbe (Meeus 1998; Chapront-Touze 1991; Bretagnon 1986), so
bili predstavljeni ze leta 2010 na SEAC konferenci v Miinchnu. Trenutno zakljucujemo
induktivno-deduktivno fazo; za proucevane vrste kamnov smo postavili nove hipoteze
astronomskih orientacij. Splo$no sprejeto perspektivo gledanja vzdolZz sprednje strani
kamnov smo razsirili tako, da smo vkljucili smer, pravokotno nanjo; pri tem smo odkrili,
da Sonce, Luna in zvezde vzhajajo ali zahajajo nad umetnim horizontom, ki ga tvorijo
namensko oblikovani vrhovi kamnov. Pozicije, na katerih je treba stati, da opazimo nave-
dene pojave, so samoumevne — nekaj jih navajamo v tem ¢lanku, v katerem podkrepimo
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tudi nekatere hipoteze, predstavljene ze v Miinchnu (Fisher, v pripravi): o zvezdnih po-
javih pri Ballochroyu ter o nagnjenih vrhov kamnov pri Dunamucku in Nether Largieju.
Simulacije omogocajo tudi to, da verjetni datum izgradnje kamnov prestavimo za 800 let
pred prejs$nji predpostavljeni datum, torej okoli leta 2500 pr.n.st.

KIJUCNE BESEDE: megaliti, datiranje, orientacije, tri dimenzije, simulacija

Shaping the Stones

Two facets of what appears to be deliberate shaping of the stone tops have been revealed
from this research, i) shaping of the stone tops to imitate the distant horizon and ii) shap-
ing to create a false, sloping horizon, along which the Sun, Moon or stars are observed to
ascend or descend the slope, at a selected time of the year.

Figure 1: Carnasserie Northern Stone Top Mirrors the Distant Hill.
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In the first instance, that of shaping the stone top to match the distant horizon, the site at
Carnasserie, comprising of a pair of stones, is an excellent example. By examining the photograph
in figure 1, the top of the northern most stone, when viewed from the western side, is shaped to
reflect the exact contour of the hill in the distance, this shaping includes the incorporation into the
centre of the stone’s top a depression or ‘notch’ that replicates the same ‘notch’ in the matching
position in the peak of the distant hill. The land to the west of the stone, slopes up and away from
the stone, enabling the viewer to position them self to facilitate the ‘marrying’ of the stone top
with that of the hill including aligning the notches; Mackie (1974: 171) expresses this approach to
witnessing the selected phenomena as, self-indicating or inferred. At the time of summer solstice
sunrise, between 3500 BCE and 2200 BCE, the Sun could have been seen to rise from both the
notch in the stone and the hilltop, see computer simulation image in figure 2. In order to illustrate
the orientation of stone with hill, the viewpoint in figure 2 has been offset slightly.

Figure 2: Carnasserie 3500 BCE Summer Solstice Sunrise.
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Dunamuck |

The site at Dunamuck farm combines both the shaping of a stone top to replicate that of
the horizon, and the second instance as stated above, that of creating a false horizon. The
shaping of the stone top to the horizon, performs the same indicator as occurs at Carnas-
serie, that is, by aligning the shape of the top with that of the horizon causes the observer
to be positioned correctly, again self-indicating. This site however, was arranged so a sec-
ond stone in the configuration is the stone upon which the phenomenon is observed. The
second stone has a top that slopes, and at the time of the summer solstice sunrise (again
within the date range of 3500 BCE to 2200 BCE), the Sun ascends along the sloping top
of this second stone. Figure 3 illustrates this arrangement; the stone to the left in the im-
age is made semi-transparent to demonstrate how the top is shaped to match the horizon.
A number of other sites have a similar pairing of flat and slanting tops, further research is
needed to determine if these other sites are designed with analogous properties.

Figure 3: Dunamuck I Summer Solstice Sunrise 3500 BCE.
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Stellar events

Dunamuck I
The second arrangement of stones at Dunamuck comprised of 1 fallen and 2 standing
megaliths (a second stone has fallen since the initial survey). The centre, fallen stone, was
sufficiently exposed to enable the recording of its dimensions, and the determination of
the most probable upright position for the stone. Modelling the arrangement with 3 up-
right stones presented an arrangement with two almost identical sloping tops. To record
either lunar or solar events, only one sloping top would be required; the investigation into
why there were two sloping tops uncovered the potential for a stellar-solar association.
Figure 4 illustrates the interrogation findings. At the time of the vernal equinox
the heliacal setting of Aldebaran, rides down the sloping top of the larger stone to the left
of the image, whilst The Pleiades rides down the slope of the centre stone. As the stars
“fall’ off the end of their respective sloping tops, twilight turns to dawn, as the equinoctial
Sun rises above the horizon. Moving to the western side of the stones the Sun can also be
seen to rise along the slopes.

E e T e A
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Figure 4: Heliacal Setting of Aldebaran and The Pleiades at Dunamuck.
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Sun and Hill

The menbhir at Tiraghoil, on the island of Mull, was designated ethnocentrically by Rev
McLauchlan (1863: 49) as a pilgrimage marker between Iona and the bishopric at In-
verness. This stone does not possess a slanting top as exampled above, but rather it pos-
sesses a somewhat rounded top. The simulations provide two solar-hill orientations across
the top of the stone; in a similar manner to that illustrated at the 2010 SEAC conference
for the site at Ballochory, whereby the top of the centre stone is oriented to the central
peak of the Paps of Jura. One of the Tiraghoil orientations is a pronounced hill-stone-Sun
combination, marking the summer solstice sunrise, see figure 5, the other more circum-
spect orientation, is to a diminutive bump in the horizon for the winter solstice sunrise.

Eight of the twelve sites investigated that indicated solar orientations, demonstrated
that all observations are in relation to the stone’s top, be that top sloping or somewhat pointed!
Initially, one of those solar orientations was found not to be associated with a hill! Although not
all sites are presented in detail here in this paper (the other sites being Escart, Brainport Bay, and
Ballochroy), the Sun is either appearing out of, or sinking into, the top of a hill. The one solar
oriented site that caused the initial deviation, having not indicated an association with a hill,
was that of Dunamuck I as the interrogation was focused on the shaping of the stone tops. In
revisiting the modelling software for the site, the coloration of the landscape to the north east was
modified to distinguish it from the landmass nearby. This modification exposed a hill within the
nearby topology that previously blended into the distant landmass in the original interrogation.
This exposed hill is where the solstice Sun could be considered to rise, see Figure 3.

Figure 5: Summer Solstice Sunrise at Tiraghoil.
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Kintraw

Thom (1978: 38) hypothesised that the menhir of Kintraw commemorates the green flash
of the Sun being visible in the Col between the Paps of Jura, as it sets at the time of the
winter solstice. Much discussion and investigation has transpired as to whether or not
this event did indeed occur as Thom suggests in 1800 BCE, examples being, McCreary
(1982: 183-190), Krupp (1983: 36), Wood (1980: 85-90) and Ruggles (1999: 25-29).
The association of Sun with the Col is counter to the hypothesis posited in the previous
discussion of the Sun-hill relationship. The employment of the Ordnance Survey of Great
Britain Digital terrain models (DTM’s) employed in the simulations, brought to light that
the isle of Islay with its own 450 meter peaks, lies directly between Jura and the Sun at the
time of the winter solstice, the Islay peaks being a natural barrier to the event as well as
causing atmospheric disturbance; where a stable atmosphere is more suitable for Thom’s

Figure 6: Kintraw Winter Solstice Sunset 2600 BCE.
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hypothesis. However, with the obvious importance placed in the Neolithic to the Kintraw
site itself, by the construction of multiple cairns and the erecting of the menbhir itself,
what, if any, celestial event could be associated with the location?

Foliage, in the form of pine trees, has obscured the landscape for previous investiga-
tors of the site for the past 40 years. The simulations conducted for the site is able to eliminate
the foliage with the result that a knoll on the mainland becomes exposed, behind which the
winter solstice Sun sets, see figure 6. Although observable from the location of the menhir no
orientation could be associated with the stone itself. In fact the vista is best observed from the
viewing station investigated by MacKie (1974: 181), which is located across the gorge that
runs to the north of the area upon which the menhir stands. Depending on whether the view-
ing station or the platform upon which the menhir and cairns stand came first would place
the construction of the viewing station prior to the Kintraw collection. This possibly suggests
migration from the viewing station to the platform as the Suns declination changed over time.
The results of the 3-D simulations reinforce the Sun-hill relationship.

Lunar Associations

New lunar orientations at Ballochroy and Nether Largie were presented in the 2010 SEAC
paper (Fisher, in preparation). Two of the sites that were investigated which expand upon
the potential for lunar orientations are those of Tiraghoil on Mull and An Car in Argyll. As
well as the theorized sunrise orientation provided above, the simulations for the menhir at
Tiraghoil, generated two moonrise orientations along two faces of the stone, 1 at the time
of the northern major extreme, the other, the southern major extreme, see figure 7.

32.4° N Major moonrise

48° Summer
Solstice
sunrise

157.7° S
Major
moonrise

Figure 7: Tiraghoil Mull, Orientations.
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The tall menhir at An Car, being the second site where lunar associations were
found, sits in the next valley to the east of Nether Largie and leans to the north by 10°. Set-
ting the stone to an upright position in the modelling software, the simulations exposed
the four major extreme rising and setting horizon points of the Moon, and the southern
minor moonset, figure 8. These orientations emulate those disclosed with the centre Stone
at Nether Largie (Fisher, in preparation) notwithstanding the fact, that the horizons for the
two sites are distinctly different.

One feature that rises from the research of these Scottish sites is the differentia-
tion of lunar events from that of solar events as they relate to the stones. The demarcation
for the Moon tends towards using a viewing perspective along the faces of the stones,
whereas for the Sun it is the top of the stone that is used.

Why the Lunar Extremes?

One could consider the marking of the solstices as a calendrical requirement for the Neo-
lithic, but with the 3-D simulations inducing 8 probable and 3 possible lunar orientations
existing at Nether Largie, 3 probable orientations at An Car, plus 2 more at Tiraghoil, begs
the question why mark the lunar extremes?

N. Mjr Moon set ‘\

314
S. Mjr Moon set

S. Mnr Moon rise

feet
1 2 3 4 5 6 7
f— =
1 2
metres

Figure 8: An Car Orientations.
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Feasible Date Ranges

Conducting the investigation for the sites surveyed across a time span from 3500 BCE to 1500
BCE this method of 3-dimensional simulation enables a feasible construction date range for
each individual site to be generated. In addition, for the sites that demonstrate similar date
ranges, they may be considered as a local group. As such, a general construction date may be
assessed for the group to circa 2500 BCE, see dashed line in the table below. This date, allows
for a period for the event to be recognised, assimilated into social norms, requiring memorial-
ising in stone; and finally, allowing for time for the sites to be functional. The table below also
records that Ballochroy could not have functioned in 1770 BCE as Thom (1978: 37) conjec-
tured as this