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DETERMINING THE ORIENTATION OF LE BASSIN
MONUMENTAL DE BIBRACTE

RaymondE. WhiIe*

1. INTRODUCTION

On 21 July 1990, my colleague,Dr. Donna E.
Swaim(D.E.S.)’,andl(R.E.W.)visitedthearchacological
siteon Mont Beuvray(themountainwasknownto the
Romansas “Bibracte”, and was, in fact, visited once
by Julius Caesar),near Autun, France.It is currently
under investigationby the “Projet Internationaledu
Mont Beuvray”.The visit wasmadeas partof a longer
journey we hadmadeas co-leadersof a University of
Arizonatravel-group,visitingprchistoricsitesofcultural
and astronomicalimportance.

Ourvisit was madeat the expressinvitation of a
joint French/Spanisharchacologicalteamlcd by Drs.
MartinAlmagro-Gorbea(A-G)2andJeanGran-Aymerich
(G-A)3 becausethey havediscovereda hassin they
presumedwas astronomicalyoriented. The ground
orientationof/ebassinmonumentalhasbeenprcviously
determinedfrom the orientationof the archacological
grid systcmestablishedby carlier investigations;the
objcctive of the presentwork was to establish the
relationshipof the groundorientation of le bassin to
the Horizon, or Alt-Azimuth, Systemof astronomical
coordinates.

2. THE SITE, AND OBSERVATIONS MADE
THEREFROM

A seriesof timedobservationsformagneticbearing
were madewith use of a Brunton PocketTransit, a
veryruggedandportablemagneticcompass(±20reading
error)andthis author’sownpersonaldigital wristwatch
(±Ls readingerror). An independentlog of the watch
error was maintainedthroughoutthe whole, six-week
long, joumey, only a three-dayportion of which was
spentat Bourgesandat Bibracte; therateof the watch
error was found to be rigorously linear over the six-
week interval. As a result, the watcherror on 21 July
1990 of obscrvationswas found to be 12.0 s FAST;
alí timesof theobservationswerecorrectedaccordingly.

Threeseparateobsevationsfor themagneticbcaring
of tbe major axis of le basgin were made, looking
generally from the SSW to the NNE; the averageof
thethreeobservationswas390 withnil standarddeviation
as alí threevalues were, fortuitously, thc same.

Next,themagneticbearingof thesunwasobserved
at threedifferenttime intervals;theobservationaldata
is shownin theshorttable,below.Themagneticbearing
of the shadow of the sighting post of the Brunton
Compasscastby the sunwasobservedon the faceof
the compassitself while thc compassrestedlevelly on
the grotsndnear le bassin.Sucha techniqueresults in
a back azimuth actually being observed;the correct
magnctic bearingis obtaincdby adding 1800 to the
back azimuth.

UT. 21 JULY 1990 Mag. Bearing of sun

Le bassinmonumentalis a low, lozenge-shapedor
quasi-elliptical,masonrystructurewhich appearsto be
a water collection basin; it is roughly 10.5 m. long
in the major axis and 3.6 m. long in the minor axis.
In the carlierpublication (1989)by A-G andG-A, the
orientationof le bassin wasmaderelative to the grid
systemputin placeby archacologicalsurveyors.From
this work, they statethat the long (major) axis of the
elliptical basin is directed 34,50 East of Magnetic
North.
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Table. The Timing and MagnetieBearing Data for
the sun at Bibracte

Thegeographicpositionof thesite(LE = 6022~32~4
= 46~55’37’) is welI known (A-G and G-A 1989);
togetherwith the individual timesof the observations,
thc True Azimuth of thc sun may be computedfrom
thc daily tabulationsof apparentsolarposition in The

‘This valueoftbeLongitudeis with respectto thePrimeMeridian
al Greenwich;it hasbeenderivedfrom the vatue usedby A-G (1989),
which isrelativeto the ParisMeridian, anil usingL’(Paris)=2020’14E
(AstronomtcalAlmanac 1981, p. 129).
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Asíronomical Almanac 1990. Thc differencebetween
the TrueAzimuth of the sunand its MagneticBearing
at the samc time gives a calibrationof the amount of
the so-called“magnetic deflection”; the meanvalue,
and its standarderror, for the threeseparateevalua-
tions of the magneticdeflectionvalue is as large as
the evaluation itself, it is 206 ± 2~5 (True North is
Eastof MagneticNorth). While the standarderror of
the mean deflection value is consistentin its value
with the estimated reading error of the magnetic
compass.

The azimuthalorientation, then, of the major axis
of le bassin is: 390 Mag. —2~.6 = 360.4 True;conse-
quently, the True Azimuth of the minor axis is 360.4

+ 900 = 1260.4. This valuemay be compareddirectly
to thepredictedvaluefor theDecemberSolsticesunrise
point for a site with a fiat astronomicalho-rizon at
the samegeographicposition,i.e.: 1250.6 (figure 5.1).
The differencebetweenthe two values,00.8, may be
accountedfor easilyby the effcct on the observedpath
of the sunby a low-lying hill in the line-of-sight to
the sunrise point; having visited the site, there are
abundantlow hilís inOppidum‘5 immediateneighborhood.
If the hill is no more than three-quartersof a degree
high, as seenfrom le bassin, the actualsunrisewill
beslightly dclayedfora minuteorso... buttheobserved
azimut of the point of actual sunrisewill be shifted
by 00.8 furthertowardstheSouth.Theseapparentshifts
are the resultof the diumal path of the sunbeing tilted
to the Horizonby, roughly,430 towardstheSouth.The
situationof a 10~ maskoccluding thetrue horizonhas
beenillustratedin figure 5.2: the apparentrising point
of the Sun(at the time of DecemberSolstice)hasbeen
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Fig. 5.2.—DiurnalpathofSunatRibracte.DecemberSolstice
Sunrise. E/se effect of an opaquemask(“Id!!”) upon the perceived
risingpotnt of<heSun al <he latitudeofflibra cíe: <he daity (“diurna!”)
path of Use sun is shownosan iníerrupíed setoffilted squareswhen
1/sesonis behind1/sernask,anda connecíedsetoffilled squaresodien
it is wetl up aboye o/se rnask. The abscissais catibratedit, tensof

degreesof True Azimut/o,frono due East (E) at 90’ <o 150’

shiftcd southwards(towardsgreatervaluesof the true
Azimuth) by nearly 160 from the sun’s rising pointon
the true hotizon. It is, therefore,imperative, that an
accurateprofile of the local horizonshouldbedetermi-
ned for the site. The problem facing thc Bibracte
archacologicalwork is that the areaaround thc site
has becomehcavily forestedwhich blocks the view
of thelocalhorizonavailableto theCelts.Topographic
maps of the areacanbe used,alternatively,to deter-
mine horizon profiles of sufficient accuracyfor this
phaseof the work.

3. DISCUSSION

It is clear that the minor axis of le bassinmonu-
mentaldeBibracte is orientedtowardsthc local point
of sunriseon theDecemberSolstice,themostimportant
dayof theyearforprehistoricagrarianpopulationsand
for use in their calendrics: the last day of the sun’s
journey to the South ... if alí goeswcll!. Por the carly
agrarianpeoples,the daily raising and sctting of the
sun wasnot the phenomenonguaranteedby the Laws
of PhysicsandOrbital Mechanicswe take for granted
today: eachday was an affirmation of their trust in
their gods.

Phcnomenawhich weknow, now, to be cyclic and
governedby PhysicalLaw werc,by andlarge,perceived
to be “accidental”occurencesby thc Ancients. Grcat
uneasinessmusthavebeengeneratedamongstthcgeneral
populaceby te sun’s annualexcursioninto the South:
as it went further and further southwards,and the
exterior temperaturedropped lower and lower, thc
peoplemusthavebecomemoreand moreanxious as
the sunapproachedtheDecemberSolstice.Thcpeople
musthavewondered:would the sun turn aroundand
headbacknorthwards... as it hadalwaysdonebefore

or, this time, continue its southerlyjourney into
Eternal Night and freezing cold?. Imagine the relief
when,eachyear,the sunstoppedand thcn turnedback
northwards.“Magically”, it would soonbecomewarm
again. It certainly would havebeena fine excusefor
acelebration!.TheRomanSaturnaliawerethecelebratory
feastsof the sun’s ultimatereturn to the North, which
werederivedfrom the similar festivalsof the Ancient

M

Fig. 5.l.—Ground orientation of le basgin monumentalde
Bibracte,showingthedeviationofTrueNorthfromMagnetie
North and thedirection of the December Solstice rising sun
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Greeksanddedicatedto theirgod Chronos(te Romans
Saturn). the god of time.

It is equallyclear that morepreciseobservational
tcchniquesneedto be brought into play at Bibracte:
hand-held,even ground-supported, portable instru-
mentsdon’t havethe necessaryaccuracywith which
tomakeobservationalcalibrationsofmagneticdeflections
and attachmcntsof local to astronomicalcoordinate
systems.The differenccof exactly36,4-36,16= 0,240
bctwccn thc measuredmagneticbearingsof the long
axisof thebasinby A-G (Apéndice6) andby this author
is notsignificative.However,if orientationinformation
about structureson site is to be gleaned from their
relativealignmentswithin thegridsystem,thenabundant
caremust be takento ensurethat alignmenterrorsof
the entire grid are individually no worse than ±1’.
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