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THE MEANING OF LE MENEC

Abstract

This paper proposes thah unfamiliar type of circumpolarastronomy was
practiced by the time Le Menec was bualtound 4000 BCE. This observatory
enabled lie rotation of the earth and ecliptic location of eastern and western
horizonsto be knownin real time, by observingtellar motion by night and
solar motion by day. This method avoidesellar extinction angles by
measuring the circular motion of a circumpolar marker star as a range in
azimuth,which could then bequated with the diameter of a suitably calibrated
observatory iccle. The advent of daymch counting and simple geometrical

cal cul ator s, al ready f oundtheatticulaten Ma n i

of | arge time periods within Carnaco

Alignments beingevealedo bea study ® moonrises during half of th@o o n 6 s
nodal periodL e Me n e c 0 s isToynd ® beh timefgagored model of

the moonds or bit r elTadintevpeetatioroof lte Menece ar t |

finds that key stones have survived
walls wee an essential part of its symbolic language, guiding contemporary
visitors as to how its purpose was to be interpreted watpnobably pre-literate
megalithic culture.

Two key lengths are found at Le Mardad Le Menec: The first, of 4 eclipse
years is a daynch count of the Octon eclipse cycle; the second is a four solar
year count that, with the first, forms a triangle, marked clearly by stones at Le
Menec. The principles worked out at Le Manio appedy fdéveloped in Le
Menecb6s western cromlech, Il ncl-imathi ng
count,consequently forming diameter of 3400 megalithic inches which equals
in number the daysn half a nodal period. The scaling of the Western
Alignments is dund to be 17 days per metre, a scaling naturally produced by
the diagnal of a triple square geometrical constructidrsingle sloping length
on the top othe central stone initiating ro®, indicates a single lunar orbit at
17 days per metre, a lengti 1.607 metres. This contraf time counting
within geometrical structureseveals thata | mo s t al | o BternL e
cromlech and alignmentsexpressa necessaryform, so asto representa
megalithic study of (a) circumpolar time as having 365 time uni{g) the
mo o n 6 sas bavihgi 82 times 122 of those uraisd (c) the variations of
successive moonrises over most of a lunar nodal perib8.6fsolar years.

© 201112 Richard Heath 1

~

C

Me



THE MEANING OF LE MENEC

The St art Farhousdlggmmemsc 60 s

In this remrt, alignments ardaken to beong rows of sones that run in
parallel forlong distance through the landscap&he alignmentsn Carnac,
Brittany, often have a starting point in wh#te Frenchcall a cromlechBased
upon a circulalgeometry these moaments aremade up of stones following
arcs to form a single compound shape. The stones of a cromlech can be
touching or they can be spaced out and in some cases, stones might have been
removed during the historical period but in some cases also, gdpginti wa |l | s ¢

of a cromlech were probably intentional and are there on purpose.

The alignment we will be considering here is called Le Mehsavestern
end is defined by cromlechsinceoccupied by later buildings and some of the
breaks i n t dleenable acoelssewhilst@lso, asnumber of stones in
some of these buildings were probably
alignments. Some stones may well have been employed where they stood, as
foundations for the buildings of the hamlet of Le MenEhe cromleclprovides
visitors with a car park, where one can stam@fore the alignments, at their
start The initial stones are very large and impressivaeminding one of
Br i t ai nraosiumendsin gaetisutar Avebury where the stones are simila
in their shapes but only used within a very large ciesd circles inside or

A av e n uustswo firaavéd wanderingthe local landscape parallel.

Both Avebury and Le Meneéddsianglasincul ar
their geometrical design, and general all the circular structur@s Britain
follow the same design rules and units of measure as those found in Brittany.
For example, the Le Menec cromlech is an egg shape in which a circle has been
extended to form a longer perimeter length, a negke first identified by
Alexander Thomin his pioneering surveying work undertaken between 1934
and his death in 1985.

2 version 1.6
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Figure 1 Thomoés det aicrbnelath andiits mterface with the diaet of L e  Me
the western alignments. Note the use @3 t ri angl es empl oying meg
megalithic yards) and a circle in which the triangles enable one half to be lengthened in
perimeter. The rows also appeseparated using megalithic yards though they significantly

stray from forming a straight line. The azimuth Thom determined (19.888 turned out to
symboli se what the alignments probably repr
through a solar yar to eclipse year relationship to East.

Thom had found f a mi Igeometrical dedign rules in British stomegs
while undertakingthe first accurate surveys of them, a hobby he developed
before the war. Thorfound a unit employed in megalithic sttuees which he
named a megalithic yard (MY), of about 2.72 feet in len@dB829m).
Following the publication of hiscontroversial Megalithic Sites in Britain
(1967) the British archaeological fraternity challenged Tham,1970, to
surveythe largely unAnvestigated Carnac Alignments as a festthe same or
similar geometrical and metrological rule§he then editor of the journal
Antiquity, Dr Glyn Daniel, oversaw the project which was also filmed by the
BBC for aChronicld d ocument ar y ark dhoin spért anin®s wo

YFirst broadcast 31 October 1970 and viewablettat//www.bbc.co.uk/archive/chronicle/8604.shtml
© 201112 Richard Heath 3



THE MEANING OF LE MENEC

weeks in Carnac but achieved an astonishing amount including providing an

accurate survey of the alignments and their cromlechs.

Le Menecds cromlech (s emerfettlyigaccoed 1) i
with Thombés a morghalady a fhet that tao Ipeadetermined in
spite of the large gaps in its perimeter. There are many surveyed Type 1 eggs in
Gr eat Britain and Le Menecb6s egg 1is |
length used in Britain to define its egg shaped rinfse alignments also
employed this unit in their row separations, if not in the separations between

stones within the rows, running eastwards.

XS PO
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Figure 2 The norttwe st er n quadr ant i1 s a wal | or dfdker b
t he cr o nrheaycahtédgo generate a longer perimeter, nearly 89772.138] of the
circlebds circumference
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THE MEANING OF LE MENEC

Interpretations of Le Menec

The interpretations of Le Menec largely comprise folklore stories that may
relate somewhat to their original purpose. The ndreeMenec apparently
means fAmoving stoneso in Breton and t
original purpose of this monument. For instance, the Moon is often clearly
represented by megaliths, whilst the moon itdeling a very large moving
stone, and within the many monuments around Carnac, the battalions of stones
appear to represent somethiagtual such as the march of moon risings or

settings on the eastern or western horizon.

The land of Brittany was settled by Vbl speakers between th¥ and 4"
century whilst before this the lands had been visited by the Romans, hence the
idea that the alignments represented in some way a Roman Legion
monumentalised. The romantic notions of th& &éntury were excited by this
hardto-visit region of France, where dirt tracks restricted access, helping to
preserve the many megalithic constructions that spread out for many kilometres
in every direction. The interest of a few gentlemen antiquarian/ archaeologists
led to some doguentation of sites, even a photographic record and early
cataloguing by Felix Gaillard, whose hotel still stands in Plouharnel and which
now includes a megalithic museum with much of his only recently re
discovered work on displayGaillard thought that sne observations were
possible from the cromlech and across the alignments, in particular that an
anomalous, larger stone or menhir marked the sun at summer ssistitse
The menhir would today be calledf@esightand t he observeros
backsght, this possibly located behind the western kerb of the cromlech as in
figure 3.

When Thomvisited in 1970, nearly a century aft&aillard, he appears to
have deviated from his usual procedure of checking for the four possible

alignments to the solsecsuni otherwise he would have noted the prominent

© 201112 Richard Heath 5
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0t able stoned amongst the rows. |l nst e
of the cromlech as founded on tlsame megalithic yard and desidgimat

employed 34-5 triangles to enlarge the circle into agg. He then began a
statistical analysis of the alignments to test whether they too were originally laid

out using megalithic yards and separated along the rows by whole numbers of
megal i thic Arodso of 2.5 MY or the. 8 fe

diameter of the cromlech and sidestlod triangles used to extend its perimeter

into an eqgg.

Figure 3 By stretching a book illustration
Earth view of the site, his survey makes some sense. Howevenoden backsight was
obscure and his sightline needed to be broug

through the centre of2 the cromlechds forming
Thom left us the only complete survey of the alignments and of many other

monuments BCarnac. He achieved a masterful but preliminary overview of the

whole area around Carnac and the Bay of Qiberon but (because of a lack of

time, failing eyesight and advancing years) he did not follow up on all the

2 The survey, circa 1890, has a faulty compass and this was probably added later since it erodes the significant
angle of the alignmentstoeash d at odds with the surveyds correlatio
found today.

6 version 1.6



THE MEANING OF LE MENEC

questions he otherwise would have. Amsinthese lay the questiowhat was
the intended function of the alignments and their relationship to the highly

specific cromlech at their start?

In Britain, Thom had foundunar observatorieso be associated witlstone
rowswhich unl i ke Ca rentsswetediveagknit anchnot parallehom
had identified that these enablexkgalithicastronomers, at s#ewith different
latitude to take twoobservations of the moon on the horizon, on successive
days, when approachintg extremeorbital azimuth and from these alignments
deduce a greater azimuiiiat would have occurredad the horizon caught the

moorriseat the exact moment of extreme monthly azinfuth

It was only usingextrapolationthat the azimuthfor lunar maximum and
minimum standstillcould becomeestablishedo the high levels of accuracy
found betweenCarna® stones as backsigist and distant foresighg such as
large menhs visible on the horizon This proposal for ancient technical
competence evoked great resistance from the ofttmapbiobic archaeologists
of T h o mAiss, ardisosnewhatronically, his discovery thastone rows
could be usedor extrapolationalmost certainlyprevented him recognising
simpler use of thevestern alignment®f Le Menecas marking successive

moonrs es during the south to north port.

The alignments appear eclipticlatdudeeelativee c or d «
t o s u nhyosighquiahalfra lunar orbitluringmostof the 18.6 year cycle in
which the moonds orbital nodes compl et
Nodal Year(see later)However,Thom could not havesee how the cromlech

might functionasa siderealobservatoryequiredfor the building of the western

% This highlights the problem with horizon event astronomy and especially lunar observation where the moon
moves more rapidly than the sun, per day, and hoezents are therefore unlikely to occur at the exact

moment when the maximum lunar azimuth would ocTorwork out an extreme that occurs between horizon
observations one musktrapolatebetween those two observatiofibis was done by building a divergen if an o
of stone rows or a right angled triangle also using megaliths, from wheéokxtreme horizon alignment which

never actually occurredan be located accurately, as if it had occurred on the horizon.

© 201112 Richard Heath 7
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alignments the task undertaken hea@ad made possible through the discovery

of its inch-counted metrological geometries

To achievetheir mastery of the moon in its orbit, tlkeomlechbuilders had
to contemplate a new type of astronomy tinaicated where the moon was on
the eclipti¢ thento deduce its deviatiom latituder el at i ve t Q@ t he
when seen on th horizon at rising. To do thithe megalithic astronomers
needed to knowthree thingsthe azimuthangleof a moonriseon thehorizon
the location of themoon relative tothe ecliptic and wherethat part of the
ecliptic rose(each day)n the horizonlrregularitiesin whereand whenthe

moon rises camake itsecliptic latitudemeasurabléseefigure 11).

L e Me ibideteal ©bservatory

Today, an astronomer resorts to the calculation of where sun, moon or star
should beaccording to equations of motiodeveloped over the last four
centuries. The time used in these equations reqairel®ck from which the
o0 b j e ccatiGnswithinthe celestial sphere alculated Such locations are
part of an implicitskymapmade using guatorial coordinatethat mirror the
lines of longitude and latitud€@ur modern skymap tells us whatailsove every
part of t he mtherptinfay sortrsopti reeridearfanGreznwich)
passes beneath the point of spring equinox on the eclhither a clock, a
calculation nor a skymapvas available to the megalithic astronomer ,and
because of thjst has been presumeéiat prehistoricastronomywasrestricted
to what could be gleaned from horizon observations of the sun, moon, and

planets.

Even thoughmegalithic people could not use a clock nor make our type of
calculations, thegould usethe movement of the stars themselweduding the
sun by day, to track sidereal (or stellar) time provided tbeuld bring this
stellar timedown to the earth. This they appear to have done at Le Menec, using

8 version 1.6
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t he cr oml e c h dwhichdvasfbuilhintontg desigeoragol becomea

natural sidereal clock synchronized to the circumpolar stars
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Figure 4 The Circumpolar Stars looking North from Le Meriac4000 BCE when the
cromlech was probably built. There is no north star but marker stars travetlackwise

and these can align to foresights at t heir
below.

The wordsiderealmeans relating to stars and, more usuadiytheir rotation
around the earth observer as if these stars were fixedrotating celestial
sphere. This rotation is completely reliable as a measure of time since it is
stabilized by the great mass of the spinning earth. However, in a modern
observabry this sidereal time must be measured indirectly using an accurate
mechanical or electronic clock. These clocks onlyparallel the rotation of

the earth in &idereal daywhich is just under four minutes less than our normal

day. Nonetheless, a siéen | day i s aganoorskymapsndit 24 0|

Is these hours which are then projected upon the celestial sphere as hours

© 201112 Richard Heath 9
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(minutes and seconds) of Right Ascension, hours in the rotation of the earth

during one sidereal day.

Using Circumpolar Mark er Stars

The marker stars within the circumpolar or arctic region of the sky have
always included Ursa Major and Ursa Minor, the Great and Little Beatiq
meaning fdfnof the bearso in Greek), ev.
North Pole circles stematically through the ages around the pole of the solar
system, thecliptic pole In 4000 BC our pole star in Ursa Minor, called Polaris,
was far away from theorth pole andt reached a quite extreme azimuth to east
and west each day, correspondtoghe position of the sun (on the horizion
4000 BCEat this latitud¢ at the midsummer solstice sunrise. This means
angular alignments may Ipgesento otherimportant circumpolar stars in some
of the stones initiating the Alignments at Le Menec, whese are viewed

from the centr e onplicitinhteeggshapeapeemeted s c i r

Thi s original i fe ccromiecm gouldc berusdd ea® ano f
observatorycircle, able torecord angular alignment$hereforethe distinctive
Atableowkitom aligns to the cromlechos
also marked the extreme angle (to the east) of Polaris, alpha Ursa Minor, our
present northerpolestar That is, in4000 BCE Polaris stood directly above the

table stone, once per dawhether visible or not.

Such amaximum elongationf a circumpolar star is the extreme easterly or
westerly movement of the star, during its asidickwise orbit around the north
pole. Thus, if the northern horizon were raised (figure 5) until it passedgh
the north pole, the maximum circumpolar positions for a star to east and west
would be equally spaced, either side of the north pole. If these extreme positions
are brought down to the Horizon in azimuth, the angles between these extremes

forms a unige range of azimuths on the ground between (a) the horizon (b) a

10 version 1.6
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foresight such as a menhir and (c) an observer at a backsight. Observations of
these extreme elongations naturally enable the pole (true north) to be accurately
established from the observipgint as the point in the middle of that range.

marker stone can usefully locate a circumpolar star at one of these maximum
elongations and come &ymbolizet h a t | mportant star. A
have beerbrought downto the horizonusing a veital pole or plumb bob,
between the elongated star and the horizon, at which point menhirs could later
be placed, relative to a fixed viewing centre or backsight. Tmeshod of
maximum elongations/ould have escaped the atmospheric effects associated
with observing stars on the horizon whicdwses variableangle oftheir visual

extinction below which stars disappear before reaching the horizon.

MAXIMUM
ALTITUDE
NORTH
MAXIMUM POLE MAXIMUM
WESTERN EASTERN
ELONGATION ELONGATION/!
MINIMUM

ALTITUDE
NEVER
SETS

* HORIZON HORIZON

Figure 5.The Maximum Elongation of Circpolar Stars isa twice dailyeventwhen, looking
at the horizonthe stats ci rcumpol ar Aorbito momenttarily
maximum elongation in azimuth and reverses its motion.

© 201112 Richard Heath 11
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At Le Menecthe azimuths of the brightest circumpolar stars, at maximum
elongation, appear to have been strongly associatedthatieading stones of
the western alignments (see figure 6). However, it is likely that only one of
these circumpolar stars was useaasimary reference marker, for the purpose

of measuring sidereal time at night when this star was visible.

. | VegaalLyra
Zenith Star

Figure 6 Some of the associations between circumpolar stars and stones in the western
alignments. These alignments are all to the maximum easterly elongations, perhaps
established during the building of the sidereal observatory and only later formalized into
leading stones at the start of different rows. Dubhe was then selected as the primary marker
star for the Le Menec observatory.
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THE MEANING OF LE MENEC

To achieve continuous measurements of sidereal time from the circumpolar
stars requires a simple geometrical arrangement thatresmmdown to earth the
observed position ofmaximum elongation to east and west for one bright
circumpol ar star, the observatoryads |
constructed o t he nort h o fwest diagneter and gontairiny 6 s ¢
withinittheobser vat oryds northern semicircl
with, relative to the centre of the circle, the eastern and western elongations of
the chosen marker star. For Le Menec the rectangle had to be extended
northwards until it reached the firstone of row6®. This stonds aligned, from
the centre, to the maximum eastern elongatioBubheor alpha UrsaVajor.
The first stone of row Gs therefore the menhmarking Dubhe.To the south,
theinitial stonesof further rows all stand on theastern edge of this rectangle,
so that any point on the rectangl eo:

unobstructed, to the circumference of the circle

Figure 7 shows how the form of the ¢
Dubhe is repeated by the r oml ech6s forming <circle.
Anor t her nhaslthe sagné lengtrs ther diameter of the forming cirgle
which hasthereforebeenmetrologicallyharmonizedwith row 6@ s i ni t i al

and the alignment tbubhein the east.

This arrangement has the consequence wiareverDubhe is(above the
northern line and when seen on a sightline passing through the centre of the
cromlech) its eastvest location in the sky can be brought dodinectly south
to two points on the forming dle of the observatory all due to the star
observation havingbeenmadep on a | engt h equafhet o th
Northern Line of figure 7 and §. One of these two points, on the northern or
southern semicircle of the observatonystthen corespond exactly to where
Dubhei s in its fdorbi,%fapinfgure)8und t he north

“Thomds row VI .

© 201112 Richard Heath 13
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Dubhe a Uma
eastern
K elongation

Dubhe a Uma
western S @ececccccccccccccns  secesssccscsccsess
elongation

HORIZON

- -
N Cee e
N cone

Figure 7 Bringing down the marker star, Dubhe, onto the northern line created between
maximum elongations and with the same length as the diameter of the obsearvelery

So, what is being measured here and what would be the significance of
having such a capability? Whilshe movement oéll the starsis being
accurately measured, using this northern line and forming circle combination,
the monument also has aigocal meaning. The forming circle also represents
the earthos rot at caoseofttlbpevastdar @ sh ea pemasrt
This is because, when looking northe familiar direction of rotation of the

stars, when looking south, is reverdeaim arightwards motion to a leftwards,
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anticlockwise motion. Circumpolar motion therefodeectly representsthe
rotation of the earth The Dubhe marker star would have representtuk
movement of a point on the surface of the eartbving forever to the eas
Perhaps more to the pojithe eastern and western horizon are moving as two
opposed points on its circular path, each moving at abousahee angular
speedas Dubhe This deepens the view of the forming circle as representing
those ecliptic longitudeis which thefixed stars, rising or setting on the eastern
and western horizons, afexed locations on the circle through which these

horizons are moving as markers on the

These two views, of a moving earth and of a moving backgtmf stars,
could be interchangeable when understood and both viewpoints are equally
useful and were probably relevant to the operation of this observatory. Whilst
the circumpolar stars move around the pole, thesern and western horizon
move oppositeach otherrunning alongthe ecliptic,asthe Earth rotates. The
first view enables an act of measurement which would have given astronomers
access to sidereal time and the second view provided knowledge of where the
eastern and western horizons were locatieda visthe equatorial stars and

therefore knowledge ofvhichpart of the ecliptic was currently rising or setting

© 201112 Richard Heath 15
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Figure 8 Recreating the circumpolar region with marker star Dulalhéhe correct angle on

the forming circle of the western cromlech.
dropped to the south so as to touch the two points of the circumference corresponding to that

| ocation on the cir wilhede ande ch Dubhe asrseen withietheo f t |
circumpolar sky but now accurately locatable in angle, on the observatory circle.

Dubhehad, in 4000BCE, a fortunate relationship to the circumpolar sky and
equatorial constellations which would have been wesgful. WhenDubhe
reached its maximum eastern elongation (marked by the first stdhe sixth
row) the eclipticds summer sol stice
D u b hmea&irmum western elongation did not correspond to the waalistice,
this due to the obliquityof the ecliptic relative to north. It is the Autumn
Equinoctal point of the ecliptic that is rising to the easbat b h readisium

western elongationit was wherDubhewas closest to the northern horizdmat
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the other,winter solstce point wagoundrising on the ecliptic. It is important to
realize that these observational facts were true every day, even when the sun

was not at one of these points within the | i yearcircled s

Dividing the Circumpolar Sky

The proposal here ighat a great deal could have been achieved during
prehistory by employing a simple geometrical observatory where units of length
were being used to track where the sun, moon, stars and horizon are. A strong
clue to this function can be foud i n t he <circumference
forming circle which is 365 times 24 inches Idng would obviously be the
case that such an observatory would be the result of a process of refinement
through earlier steps taken and lessons learned. Thusythentl ec hés de
should be seen as having been evolved from work already done on counting the

solar year in daynches, as monumentalized at Le Manio.

At L e Mani o0s 0 Qu a d morth-emdt efr thd Kenec 2 . 6
observatorymy brother and | survegea monument which records a count of
days in inches over both a three year and a four year péinglmonument
visually demonstrates that the Megalithic Yard of 32.625 inches, ubiquitous at
megalithic sites in Britain and Brittany, had an astronomieaivetion based
upon counting days as inchieshat is as daynches. The incls shown to have
been a contemporary uniemployed for counting time when the Menec
cromlech was being developed. As one discovers the meaning of its western
cromlech, the neefbr a unit of measure as small as the inch becomes apparent
despite the large scale of such monuménts.

® Aradius of seventeen megalitt  fir ods o of 82 inches gives this circur
radius length is found as the circumference of ast8Re circle found in fragmentary form at Le Menio. The

number 82 relates to the period taken for the moon to return to tkeeesdiptic longitudé see later in text.

® 't is important to see the AEnglisho foot of twelve
evolved from the practice of dagch counting applied to lunar years of 29.53 feet.

© 201112 Richard Heath 17
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Today we understand that a solar year is made up of 365 whole days and
about a quarter day over and this quarter must be accounted for in longer
courts. An equinoctial solar observatory records susffiger yearsapartin the
exact same locatiom 146" sunrise pecaus¢he quarter days have accrued into
a whole day. A four year count can thereforedasedasa single year count
of 1461 quarterday-inches,wherethe additional day becomes the quarter day

excess within a single year

The situation is subtly different in an observatory based upon the rotation of
the circumpolar stars by night (and the sun by day). Here, one is interested in
defining a smaller unit of time that can naturally divide up a single (sidereal)
day. The modern day is presently divided into 24 coarse units (called hours),
while 60 minutes divide into the hour and 1440 minutes (24 times 60) therefore
define the day. Howevezach day is actually defined by a single rotation of the
earthplusthe extra 4 minutes the earth takes to catch up with the sun, which has
now moved relative to the stars in an atickwise direction, along its ecliptic
path. At thissmaller scaleoftime , wi t hin a single day,
solar day, is 1/3650f the daily rotation of the circumpolar stars and therefore,
for this purpose, the circumpolar region can be represented on the flat earth as a
circle made up of 365 daypchesor muliples thereaofin the case of Le Menec,

a scaling up of each inch into 24 inches was adopted for reasons that had to do
with a compatibility with the require
become clear when the egg design is considered. It isreéloant that days

came to be divided into 24 hours by tDhgnasticEgyptians which, on the Le

MenecO6s observatory circle, would eact

Just as, after a year of 3@ays, the circumpolar stars will have rotated 366

times, the small amourof angular change pesolar day is 1/368 of one
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complete rotation of the circumpolar starEhis unit of time will be called the
chrono and its duration is 3 minutes and fijx seconds. The 365 divisions
of Le Menecds f or melyocguntiog time Ineinitsvad R4e
inches, each unit representinglarononin the angular rotation of the Eafth

There are then 365 +chrononsn a solar day, that is 3@hronons

However, the geometrical task of

ef

di

definedunits has to have had some natural process behind its achievement. This

can be f ound I n t he astronomer s seeir

sunrise moving anitlockwise from day to day when operating earlier versions

of the sidereal observato

The time of sunrise and henttl®e time between successive sunrisasies

according to the sunbd6s |l ocation on

t h e

time between successive sunrises is almost constant and has its true average

value. The diisions of an observatory circle between moments of sunrise,

suitably marked, would be constant at a solstice. The advancement of a

circumpolar marker star during a solstice could reveal the 1/365 divisions of the

circle so as to naturally calibrate sudlckes. The total number of marks must

then be inferred as 365, any shorter and longer divisions cancelling out. These

solstice sunrise separations could also have been found isefitasuringhe
diameter of the observatory circées always being jusiver 116 of these same
divisions of the observatory circle. This would have beeamuaial empirical

discovery.

If an observatory circle is constructed usiagll6 inch diametey the

circumferencemeasures364.5 inches but if feet are used then a more exact

" The meditation is simple. The sun appears to move through the stars once per year so that the number of solar

days in a year must include one extra rotation of the earth. Furthermore, the earth rotates continuously and the

sun moves at a consistent rapetisat the ratio of solar motion within the sidereal rotation of the earth must be
1/365.

8 Obviously after the god of time, in my first bodtatrix of Creationin which its theoretical possibilities were
presented without any evidence of monuments wittiich prehistoric astronomers demonstrated any uses for
the simplicity it offers in understanding time on earth.

° see Matrix of Creation by Richard Heath, page , Inner Traditions, 2002.
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diameter of 116 feet 2 inches can be determined as that required to generate 365
feet around the circumference. It is this length of 1394 inches which, at Le
Menec, was doubled up by using it asraius o f 1166 20 so
circumference was 365 times two feet longeach double foot on the
circumference marking a singtdhrononof celestial time.This length of 116

feet and 2 inches is the 17 megalithic raslch worth 82 inches or 100
megalithic incles (of 0.82 inches each) and a total length of 1Im@@alithic

inches, numericallyone quarter ofd lunar nodal period in daysee page 30

onwards)

However,T h o md s dslivered amgiusof 17 megalithic rods of 6.8 feet
equaling 115.54 feet (1386.6ches) so that eadius only 7 Y2 inches greater
would have enabled the observatory circle measure 365chronons per
sidereal dayThomés | ength i s numerically eq
yearsin dayinches whilst also beindgl700 megalithic inchegf 0.816 inches)
so that both lengths have great meaningtfdie moondés nodal t
associated with eclipse phenomen&e will also shortly show how the
monument 0 s dshapddiemlacgemeptevided a pgrfect integration
of t he bndBathirétsit wil be necessary to explore how the cromlech
could have provided a sidereal timepiekging the daywhen the circumpolar

stars were invisible.

Maintaining Sidereal Time in Daylight

As long as the marker star was visible, the progoe$s t he eart hds
could be tracked accurately. But just prior to theds®ising, the distantstars
disappear in the dawn light and only the sun (and the moon) can be observed.
Sidereal time needs to be maintained during the day since the theomgjor
object of study, often rises or sets in the daylight hdeostunately,he s un o6 s

angular movement from dawn to duskaisnost identicato that of thedistant
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stars andhe suncould be measured using the same angular calibration as that

used for lhe circumpolar starshrough the use & Gnomon or shadow stick

A shadow stick could have been installed at the centre of the forming circle,
through which sightlines to the marker star were already passing during the
ni ght periodds tdiomcu mphotl as u norbisseer,v at he
would be marked on the circumference as alsald have beethe last night
time measur ement of the marker star.
clockwise the opposite senge thest ar cl ockds oamnThis cl oc|
problem could have been solved by translating each 24 inch clockwise
movement of the shadow on the circumference into a 24 inch movement anti
clockwise of theDubhemarker. This procedure would have been made easier
by using a rope which has lehgtof 24 inches alternately marked along its

length and by which the shadow could be seen to advance through its divisions.

The location of theDubhe marker would continue providing an accurate
estimate for the current angular orientation of the earthhande of the stars.
Since the sun only moves along the ecliptiobgchrononper day, this motion
relative to the stars would not have been significant during the daylight hours of
a single day(though even this figure of around one foot might have been

correctable by experienced operators).

It seems that our use of solar clocks (sun dials) to measure time by day has
blinded us to the possibilities of the gnomon (or shadow stick) to provide a
prehistoric technique capable of the measuring earth rotatiohe hours of
daylight. A 365 unit circle, with the means to track circumpolar stars by night
and the sun by day is, and it appears was, an achievable representation of time
on earth. It gives direct access to sidereal time and hence to the rotatien of
earth and can say where the equatorial stars will rise and set relative to the
eastern and western horizons. That the megalithic culture was able to access

such a type of astronomy changes the scale of possibilities achievable to a
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megalithic astronomyThe role ofmetrological geometrythat is, the use of
repeatable linear measurements within geometrical constructions, would have
been the necessary step in developing such megalithic monuments, which could
integrate the sidereal world with those eveats the ecliptic, found on the

eastern and western horiz@s figure 10ndicates

Measuringt he Moonds Progress

The lunar orbital period is visible in the cycle of moonrises and settings on
the horizon that march northwards and then southwards within eachEatiit.
orbit of the moorresembleghe oscillatiors of the sumisesand sunsets across
the eastern and wesin horizon over the year. The lunar orbital period
completes two dayfasterthanthe more familiar lunar month (af he moonds

phases illuminated by the sun

The units of time provided by a Menstyle observatory would have
allowed periodicities to bstudied with time periods less than a dagingmore
accuratethan dayinch counting One such periodis the lunar day, the time
between moonrises. The lack of a conceptual mathematics in 4000 BCE need
not have been an obstacle to measuring the lunar itsblf, because &ey
phenomenomexisted which could reveal monconceptualway to addresshis

problem.

The phenomenon required was foumdhen it was noticed thahe moon
always retured to the same place on the eclipafter 82 dayswhen seen
agpinst the stars (rather than the horizBnWe know that thistype of
phenomenon had already been notdtbnthe sunrose over the same distant
mark on the horizonafter 1461 days The 1461 dayinch period (found

diagonally at Le Manip representghis fou year anniversaryn its whole

%\We moderns would say that this is because its orbital period38 266 days, nearly 27 and /30 that
three such periods are just 50 minutes short of 82 whole days. The horizon only samples the moon once every
lunar day.
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number of inchesAlso at Le Manio, the neanniversary of three years and 37
lunar monthsad been employetd define the megalithic yatd

Therefore one might expetttereto have been a similar search for a period
in which the moon, in any phasesturned tothe exact same constellation of
starsi at about the same time of nighevery three lunar orbits or 82 days. The
moonods orbital per i d'dlays se that threeyorbitsdaker | v
81 days plus 1 extralay to complete A rope 82 dayinches longwould
represent this 82 day perigatoduced naturallypy anobservercounting whilst

waiting for the moon to return to the same star position.

The circumpolar clockountseach dayas366 chronons long, and ugir82
ropes (or reusing the same rope)-tmeénd (each 366 inches long) a total length
of 30012 inches would be formegkpresenting three lunar orbital periauswy
counted in inches of length equal to chronons of timeclmononinches
Despite the fact that the megalithic astronomers did not have our numerical
notation or arithmetic, a little more contemplation and experimentation on their
part would have revealed that these 366 inch ropes inherently divide into three
equal parts, eagbart having a whole number of inches. If it is visually apparent
that the 82 day period is made up of three complete lunar orbital cycles (or
transits past the same star) then 82 applications of 122 inches (or equally 122
applications of 82 inches) musenmgerate the length of a single lunar orbit in
chrononinches. This is 10,004 chronon inches, while modern astronomers have
determined that the lunar sidereal period is 27.32167 days, which is 10,002
chronons, i.e there are almost exactly 10,000 chronorikeiraverage lunar

orbital period.

This result is significant to us today our basg, notationfor it is ten to the
fourth power(10% and therefore formsfor us, a considerablecoincidence

However, the megalithic astronomers could omlsoduce this length as

" The Origins of Megalithic Astronomy, Part 1: Day Inch Counting and the Megalithic, ¥grBlre Heath
Brothers, see frontispiece.
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described above. They would however be fully aware okéyefactorswithin
the | engths they were wusing, 82 and

estimate for the width of the western alignments was 122 megalithic yards.

Much more sigificantly, a 10,000 inch length wamirposelygenerated at
Le Menec as the peri met er .itnfadditiomtheMe ne c
17 megal it hi csurweypth® of thé egdifreacmdasisl2 inches
long, forms a radius of 116 feetanvto i nc hes. The 82 dArop
(82times122pat urally divide the eggb6s 10, 0
the lunar orbit in which the moon moves three such divisions per day, that is 3
times 122 which equals 366 chronmiches per day. Thebservatory circle,
divided into 365 units plus one extra chronon, equals the 366 chocioes
per day on t he deegtedquationpemotiobeeveen the lunarn a

orbit and the rotation of the earth.

Le Menectherefore represents an integrated sidereal clock and model of the
lunar orbit, one thatequiredthe very definite size of its forming circle initially
di scovered by Al ex and eircumikelercend theirde9 70 s
Is 365 units of 24 incheshich can represenihe 365 chronons within a day or,
alternatively, 24 sidereal daysach365 chronondong. Since here are 27.4
sidereal days in a lunar orbit, the w
to be extended by a further 3.4 times 36&has If the forming circle had not
been built to the scale of 24 inches per chronon, the egg perimeter could not

have been integrated so as to represent the lunar orbit at one inch per chronon.

Laying out a Type 1Egg

In the megalithic period, circles doube extended to make larger perimeters

usinga range of at least four egtpsigns. Thom thought the purpose of such

2Thomés wor k on Br iMegalshit Remaiss intBatainbaad Bfit@nipy Alexander and
Archie Thom, Clarendon Press, Oxford, 1978. Chapter 6 is devoted to Le Menec whilst Le Manio is part of
chapter 9.
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enlargement of the perimeter was to achieve whole number perimeters but we
have seen that such whole numbers had a definite purpose @limgocklestial

time, especiallyithin circular monuments marked by astronomical alignments.
The | ength of the eggbs gnehes whist teer S

observatory circle is just less than 72 times 122 inches in circumference.

E Figure 9The Type 1 Egg

f geometry involves a circle

c being extended by moving
three pegs, marked B, C ai
D, away from the centre, A

. of a circle; with D four

- units from A and; C and D

= three units from A. The

larger the units relative to

/G the centre, the more pointe
the egg becomes as the to
perimeter becomes
elongated from that of a
circle. Point B can be founc
using arcs from C and G of
radius 5 units.

r

hn § | Eyp—

Menecbs western <cromlech S a Type
generated along one diameter of a circlandsgyure 9. The method uses twe 3
4-5 triangles with a common-gide. The symmetrical foci define a radius of
curvature longer than that that of the circle, which raderlap across the
chosen diameter of the circle. This method only extends the gerimieone
half of the circler hence the term fAeggo. It i s v
was used and not the modern procedures based upon analytical geometry. By
gradually growing the size of the435 triangles used, a target rope length of 82
x 122 inches could eventually be fully utilised as a perimeter formed fhem

longer radii of curvatur&’®

In figure 9: As points C and D move away from the centre A, the distance

CD equals two three sides of thel® geometry, or six units. Folding by two

13 see Appendix 3or The Modern Approach to Egg Designd also Appendix 1 dfhe Origins of Megalithic
Astronomy at Le ManjdPart 2 Simulators- A Natural and Accurate Pi related to the Megalithic Y.ard
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and then three will reveal a unit length but this is only relevant once the two
arcs (EH)from C, and (FG) from D, are approaching a shape with the required
length for the target perimeter rope length. By marking five units on ropes six
units long, the pait B can be located from arcs drawn from C and D,
whereupon a peg (at Db) |l ocates the ra:
egg (HG).

It is likely thatthe monumentsve see todagtarted life as designs laid out
using rods, ropes and stakes befoeeoming elaborated with more stakes and
finally the stonesthat seemto symbolize whatwas originally a working

apparatus.

Any preferred method allows the same result, an outline for the entire Menec
cromlech in which the semi circular section would rena a radius of 116 feet
and two inches (17 times 82 inches) but the overall perimeter could be enlarged
by changing B, C and D in relation to each other. Whether an 82 inch rope was
used 122 times or a 122 inch rope used 82 times we cannot determingingu
the 122 inch division would have enabled the egg to function like an 82 fold

simulator synchronized to the 3 x 1@2rononper solar daysidereal clock.

Every day a moon marker would have been moved 366 inches anti
clockwiseon t he e g dodtsas theesidaereaelock advanced, the exact
position of the moon auld also beco-related tothe rising of that part of the

eclipticin which the moon sat

The Menec Design

Before adjusting the e qggltadtopagerbeemet er
chosenga choice themlefining its unchanged semicircle to the northwest of the
cromlech. The majorrall minor axis of the monumemntereall set at an angle

of 36.8 degrees anticlockwise, relativeatb of the cardinal directionéN-E-S-
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W), this being the smaller acute angle of -4-8 trianglé®. As a result, the

minor axis of the monument defines the midsummer solstice sunrise and the
midsummer solstice sunset in its two directions east and west.otbigs
becausearound 4000 BE and uniquely at thigtitude, the solstice surose

and setat the smaller angle of a5 triangle(relative to east angivena level
horizont®.) The principle axis of symmetrfor the egg has previously been
assumed to have no significant alignmleatthis axispoints very accurately to

the maximum elongation of an abstract point, &oéiptic pole This is true
because at midsummer therthern hemisphere of tlgarth is fully tilted down

and at thisinstantcomplex spherical geometry redsde there being a right

angle between thsolsticesun (on thehorizon) and thenorth pole of the solar
system, asystemi nf erred from the ecl i pohihe neq
horizonat the midsummer solstice. LBle n e architectsseem tchave grasped

the true significance of the ecliptic pole as being like a North, Rdiech also

had no star to mark it in this period. The north pole belongs to the equatorial
world of the rotating earth whilst the ecliptorld of the sun and planétss its

own eclptic pole shifted by thebliquityof t he ear t hBesides ot at
setting the principle axis to the ecliptic paleitsweserly elongationthey also
erecteda stone aligned to the ecliptic pole at its maximum elongation to the

east as shown irigure 1Q

The cromlech is revealed as a wonderfully integrated representation of the
sky. The principle axis points to the ecliptic pole whilst the minor axis points to
the summer solstice thus representing the ecliptic world as viewed on the
horizon. Therotation of the earth is observable using the markeDsitaheand
this could have been measured as 365 units of 24 inches, around the forming

circleds circumference, each wunit rep

4 This meant that its major and minor axes wengadly also set at the other&5 angle, 53.2 degrees, to the

cardinal directions but then in a clockwise sense.

“AlexanderThom first revealed the importance of this trial
fact about Le Menec, perhapsecause to him it would have been obvious. Aubrey Burl does note it in

Megalithic Brittany probably because of his contact with Thom.
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the moon is represented in thggeshaped perimeter as taking 10,000 chrenon

inches of earth rotation to complete. It is these two scales; of 24 inches for the

circle and 1 inches for the egg, per chronon, that allow these two aspects of time

to form this integrated whole.
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northeast as the principle axis of the cromlech has to the northwest, equal to 36.8 degrees to
North and marking the extreme azimuth possible of the ecliptic pole to east and leest.

important astronomical events are circumpolar, occurring on the horizon to the north, and

ecliptic,onthe eastrn horizon.

Very big astronomical opportunities would have arisen out of this megalithic

discovery, that the surface of the earth and the @bithe moon have a

common unit of time, just three minutes and f$ix seconds, related to the

movement of the sun every day when seen from earth. It becomes possible to

know which part of the ecliptic is rising on the eastern horizon whilst also
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knowing where the moon is in its orbiénd hencevhen and where the moon

will rise up along the eastern horizofny time differencebetween when the

moon should rise on the ecliptic and when it actually riedgates that the

moon is not on the ecliptitlowf ar t he moondés orbit tra
ecliptic causng a measurable advance or delaythe horizon position of the
moorrise, as shownin figure 11. This apparently led to the production of the
western alignments usi nigto knbmewheweetset e r n

moon was on the ecliptic, based upon the regularity of sidereal time.

This form of observatory indicates when the moon is at one of its nodes on

the ecliptic and a lunar eclipse highly likely.

The Moon would have
already arisen at this Y P 4
ecliptic longitude s e
Y | o
... when the Moon is R
above the Ecliptic ?/ae,\'___,_,.-' L
o“«\‘e R E gL\?1\C
' o‘\g\(\g ----------------- _‘\,\E
The Sun would *, ?/0\\()\\ T
rise here atthis . <@ 77
ecliptic longitude et V

THE HORIZON The Alignment of Moonrise is a measurement of its ecliptic latitude

Figure 11 How t deve onbetow the eclightic pathaointiee sun manifests in

its rising earlier or |l ater than would be ex
be determined from a knowledge of where the moon is in ecliptic longitude (on the

cr oml e c h 6 perinreeter) ang vahere idactually rises, apparently at a different ecliptic
longitude.
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Figure 12 A preliminary analysis of the form and metrology of the alignments points to
successive moonrises recording ecliptic latitude during a lunar nodal periodirtAef

survey may confirm that surviving stones still htild pattern of actual lunar moonrises,
separated by a whole number of lunar orbits during one or more lunar nodal pépioct®

by Dominigue Le Doare in)P.R Giotds Menhirs
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