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A NEW STUDY OF THE
ABERDEENSHIRE RECUMBENT STONE CIRCLES, 1: SITE DATA

C. L. N. RUGGLES, University of Leicester

1. Introduction

The dangers are well known in studying single instances of astronomically
oriented megalithic sites. Any orientation of apparent astronomical signifi-
cance could have arisen purely by chance, and (at least in the absence of
excavation, and arguably even then) there is no conceivable independent direct
evidence which will clearly resolve the issue. Thus it is always necessary to use a
large data sample from many sites and to seek repeated trends. If statistically
significant results emerge, then they can be regarded as reliable and combined
with other archaeological data in order to frame cultural hypotheses. However,
even then, the greatest care must be taken to ensure that the data are chosen
fairly (and demonstrably so) and hence that the results of any statistical analysis
are in fact meaningful.

We immediately encounter the problem of actually finding a suitable data
sample. In an ideal case we might be provided with a well-defined group of
demonstrably similar sites confined to a given area, but sufficient in number to
provide a reasonable data base, and with a design such that (say) one direction
at each site is clearly of special importance. The Recumbent Stone Circles
(RSCs) of eastern Scotland' come close to this ideal. About one hundred
certain or possible RSCs are known, about half of which are in a reasonable
state of preservation, confined to an area some 8050 km. At each site the line
joining the centre of the ring and the centre of the recumbent stone provides an
obvious principal axis.

In what follows we attempt an objective discussion of the astronomy of the
RSCs, based on extensive resurveys and using a rigorous hypothesis-testing
approach both in the collection and the interpretation of the site data. Part
One, presented here, concentrates on setting out the results of site visits and
theodolite surveys undertaken in 1981 and on making explicit the selection
decisions made at various stages in the work. Part Two, to follow, will attempt a
full discussion and interpretation of these results.

Studies of coherent groups of sites can be seen as complementary to
investigations following the approach of Thom’s early statistical work.? In the
latter we analyse much larger, but not necessarily coherent, groups of
megalithic sites in a given area. Such groups of sites may well represent a wide
span in terms of culture change and a variety of unrelated motivations, and in
studying them we can only hope to isolate general trends cutting across these
differences. There are other drawbacks too.? On the other hand few groups of
sites exist that are as ideally suited to orientation analysis as the RSCs, and to
restrict ourselves to these might be to pass over important evidence about
prehistoric astronomy. For this reason a study of 300 megalithic sites in western
Scotland has been undertaken simultaneously to the work described here.*
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2. The Selection of Sites for Investigation

Ninety-seven sites are noted as certain, probable or possible RSCs by Burl.’
We have listed them in Table 1, ordering them geographically and inserting our
own site identifiers RSC1, RSC2, etc. Burl’s site reference numbers, ordered
by county and site name, are given in column 4. In a subsequent study of RSC
orientations on the basis of existing surveys® Burl used a different system of site
reference numbers, ordered by the reliability of the surveys and the quoted
azimuths of the main axis of each site. These newer site reference numbers are
given in column 5 of Table 1. Where a survey by A. Thom exists of the site, a
reference to this is also given in the table.

When a site has been destroyed or is in a poor state of preservation, whether
itisin fact a good candidate for an RSC will be debatable: decisions will depend
upon the interpretation of descriptions by antiquarians, the situation of the
site, its diameter (where known, deduced or quoted in the past) and the like.
Such decisions inevitably involve a greater or lesser degree of subjective
interpretation by the present-day investigator. For this reason, sites have been
classified independently by the author as certain, probable, possible or unlikely
candidates for RSCs on the basis of first-hand inspection and reference to
original sources. (I am most grateful to J. Barnatt for supplying details of his
own unpublished site observations and measurements, and for helping with this
work.) The resulting classifications are shown in column 9 of Table 1, alongside
those of Burl in column 8§, and two sites considered to be probable RSCs but
which are not included by Burl have been added to the table. Further details are
given in the comment column 10 where obvious discrepancies arise. (A number
of other sites considered to be possible candidates for RSCs, of equal status to
those classified as such by Burl and included in Table 1, have not been added to
the list.) The alternative assessments of archaeological status will be borne in
mind in the interpretations that follow in Part Two, but in selecting sites for
inspection and survey those given by Burl were used exclusively.

During the summer of 1981 visits were attempted to each of the seventy
certain and twenty-four probable RSCs listed by Burl, with the exception of
eighteen stated to be destroyed (Burl’s list does not distinguish between
destroyed and “unrecognisable” sites, and I am grateful to him for making
further information available). In four of the remaining seventy-six cases the
site could not be located: at Crookmore (RSC50) only piles of large broken
pieces of rock were visible, and in the other three cases no traces of any kind
were found at the given grid references. A further eight sites were in fields
under crop and could not be approached for further study, leaving sixty-four
that were successfully examined. Full details are given in column 13 of
Table 1.

Where a site was inspected in 1981, details and measurements have been
inserted in columns 16 and 17 of Table 1. Where crops permitted the form of a
site to be determined from a distance, but prevented close enough approach for
measurements to be made, those made early this century by Coles’ are included
in the table. The same is done at seven sites visited late in the season where
survey was ruled out by lack of available time. We note that measurements of
stone heights depend upon the determination of present ground level, which
may vary around the stone; thus these should not always be taken as exact.
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3. Situations of Sites and Distances of Horizons

With only two exceptions, all the sites visited were found to be located on flat
ground, hill tops or south- or southeast-facing slopes. The exceptions, Easter
Aquorthies (RSC63) and Esslie the Greater (RSC90), are both located just to
the north side of a ridge. This could reflect a preference for non-nearby
horizons to the south and east, and so wherever a site was located and
accessible, an “horizon scan” was carried out. This consisted of dividing
horizon distances into four categories: ‘A’ (up to 1 km), ‘B’ (1-3 km),
‘C’ (3-5 km) and ‘D’ (over 5 km). The horizon was scrutinized and azimuths of
junctions between different categories were noted to the nearest degree. The
theodolite was used wherever a survey was being undertaken anyway (see
Section 4 below) and a prismatic compass was used in other cases. Where trees
obscured parts of the horizon, these were assigned to category ‘X’ (distance
unknown). On-site identifications of hills and estimates of distances were later
checked on 1-inch Ordnance Survey maps, and adjustments were made where
necessary. The results of these horizon scans are shown in Figure 1a. Azimuths
have been divided into 1° intervals. In each interval the data in category ‘X’
have been disregarded and the percentage of the remainder falling in each of
categories ‘A’, ‘B’, ‘C’ and ‘D’ are plotted.

Horizon scans were constructed from the 1-inch Ordnance Survey at all other
sites where the National Grid reference was known to 100 m. In addition,
category ‘X’ data from visited sites were reduced to ‘A’, ‘B’, ‘C’ or ‘D’ from
map work. In the case of these data, however, there will some uncertainty since
it is not possible accurately to determine where nearby horizons obscure more
distant ones. In Figure 1b these new data are included along with the directly
measured distances.

The most obvious general trend that emerges from an inspection of Figure 1
is a distinct preference for non-nearby horizons towards the south. The
percentage of horizons in category ‘A’ drops from near 30 per cent around due
north to under 5 per cent around due south. The preference against nearby
horizons is not symmetrical about this minimum, but instead extends towards
the east. The proportion of horizons in Category A does not rise above 10 per
cent between azimuths of around 60° (ENE) and 230° (SW). At the same time,
there is no convincing evidence that there existed a preference for very distant,
as opposed to moderately distant, horizons in any particular direction. In the
case of directly measured data, distant (Category ‘D’) horizons account for
between 50 per cent and 60 per cent of the total between azimuths of 230° (SW)
and 270° (W), rather than 30 per cent to 50 per cent, as elsewhere; however, this
effect becomes almost indistinguishable when the calculated data are added,
and thus it seems unlikely to be significant.

4. Orientations of the Sites

Various authors have quoted values for RSC orientations, or else have
produced plans from which they can be measured. H. A. W. Burl has kindly
prepared a list of the available values, adding a number of his own measure-
ments using hand-held magnetic compass, and they are listed in columns 6-14
of Table 2. These values should be regarded as a revision of those used in
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providing the data for his recent study of RSC azimuths.*? The “most reliable”
azimuths assumed by Burl in that analysis are given in column 5.

On closer examination, however, it becomes clear that there are at each site
not one but two candidates for a primary orientation of astronomical
significance, and that surveys by previous authors had sometimes confused the
two. One is the line from the centre of the site through the centre of the
recumbent stone (hereinafter the “Centre Line”) and the other is the line
perpendicular to the longest axis of the recumbent stone (hereinafter the
“Perpendicular Line”). At any particular site, depending on its present state, it
is possible to define either line, or both: and where only the latter exists, this has
often been presented as the former. However, at sites where both exist it can be
seen that the long axis of the recumbent stone often appears to have been set
considerably off the line tangential to the ring, and the two orientations may
differ by almost 20°. In what follows we consider both the Centre and
Perpendicular orientations, and analyse them separately. In each case the data
set will consist of those sites where the axis in question can be defined.

Surveys were carried out at sites examined during the summer of 1981
wherever the condition of the site merited it. A Kern DKM-1 microptic
theodolite was used.*® The results are listed in columns 3 and 4 of Table 2 for the
Centre Line and Perpendicular Line respectively.

Inevitably there are uncertainties in defining either the Centre Line or
Perpendicular Line azimuth, and their magnitude depends upon the state of the
site. In the former case, where a ring is circular and several stones remain in
situ, the RSC centre may be accurately definable, but otherwise a good deal of
sub]ectlve interpretation may be involved. Where there exists an 1nternal cairn
or ring cairn this may influence the decision: if this is placed away from the ring
centre we may have to decide which ‘centre’ is the appropriate one, and if too
few stones exist to define a centre we have to decide whether to take the
position of an internal feature as such. In the case of the Perpendicular Line the
accuracy of the orientation of the assumed recumbent stone axis will depend
upon how regular its shape is and whether it has moved. The decision as to the
exact position of the centre of the recumbent stone, which is relevant to both
the Centre and Perpendicular azimuths, also depends upon its shape and where
the assumed ends are taken. Thus seldom is it possible reliably to define either
axis to an accuracy of 1° or better. We have quoted measured azimuths to 0°-5,
but mark with an asterisk those cases where this figure is subject to considerable
uncertainty.

In a number of cases it is not possible to determine even an approximate
value for the Centre or Perpendicular Line azimuth. This happens, for
example, at sites where at most one or two circle stones remain (Centre Line

indeterminable) or.where the recumbent stone has fallen or been removed

(Perpendicular Line indeterminable). Such cases can generally be identified
from the site descriptions given in Table 1, but this is not always the case. At
sites such as Corrydown (RSC17), although no circle stone now stands, an
approximate Centre Line has been established on the basis of the estimated
original positions of a number of fallen circle stones. In some cases such as
Clochforbie (RSC3) the recumbent stone, even though fallen, is regular
enough to permit a reasonable guess at the original orientation of its longest
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axis; and where, as at Druidsfield (RSC52), the recumbent stone has
completely disappeared but the flankers remain in situ, a guess can also
sometimes be made. However, in other cases such as Balnacraig (RSC76),
even when the recumbent stone is standing it is so irregular that a longest axis
orientation cannot be determined within wide bounds.

It was not always possible or convenient to place the theodolite on the exact
Centre or Perpendicular axis in order to determine its orientation. Where a site
was surrounded by forest and no distant landmarks could be seen, the relevant
azimuths were deduced from a surveyed groundplan of the site rather than
measured directly, and some error is possible as a result. Such cases are marked
in Table 2 by round brackets.

The site list in Table 2 has been expanded to include not only surveyed sites
but all sites where at least one of the recumbent stone or flankers remains. At
the additional sites azimuths have been quoted from measurements by the
author using prismatic compass only (square brackets) or using the figure
considered most reliable from the existing work of other authors (curly
brackets). A total of fifty-eight sites are included in Table 2. Fifty-five of these
can be identified from the descriptions in Table 1; a further three where
descriptions were not obtained because of crops (RSC20, RSC55 and RSC62)
have been added on the basis of those given by other authors.

The primary orientations display a highly significant general trend: whether
we consider the Centre Line or the Perpendicular Line, the azimuths obtained
in the direction from the site interior towards the recumbent stone all fall,
without a single exception, within an azimuth band about 90° in width centred
upon SSW.*

5. Indicated Azimuths

The Centre and Perpendicular Line azimuths given in columns 3 and 4 of
Table 2 have been plotted in Figures 2 and 3 respectively. Azimuths of the
recumbent stone centres are shown by the vertical strokes in the centre of each
horizontal bar. The borders of the bars are shown pecked where the values are
uncertain owing to the present state of the site. The sites are now labelled and
ordered using Burl’s system® in order to facilitate direct comparison with his
data and his interpretation of it (see Part Two to follow). Reliable data are only
available at one additional site, Strichen (RSC7), and this has been added. One
site, Auld Kirk o’Tough (RSC74; 27 (B)), has been omitted because the only
available values depend upon estimating the position of the recumbent stone
(which had already disappeared) in Coles’s plan.>

There are a number of other orientations of possible significance at the
RSCs, such as the azimuths of the ends (rather than the centre) of the
recumbent stone and of the inner edges of the flankers, as viewed from the ring
centre or other positions. In the great majority of cases the flankers cut the
horizon as viewed from approximate eye-height in the interior of the ring,
whereas the recumbent stone between them lies beneath the horizon. At a few
sites though, all three stones are well below the horizon. Examples are Ardlair
(RSC37), where the flankers are no taller than the height of the recumbent, and
Midmar Kirk (RSC71), where the horizon is at high altitude. At only one site in
the entire sample, Dunnideer (RSC42), does it seem that the recumbent stone
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obscured the horizon to its SSW. Thus the inner edges of the flankers appear to
‘partition off’ a stretch of horizon, hereinafter the ‘indicated horizon’, which
the recumbent stone lies beneath; and it is not unlikely that this entire stretch of
horizon, rather than just its centre point, might have been of significance.

In Table 3 we list the azimuths of the centre and ends of the recumbent stone
and of the inner edges of the flankers, as viewed from the ring centre, wherever
the latter can be identified. In Table 4 we do the same for the Perpendicular
Line, but here we encounter the problem of where the viewing position should
be taken. A reasonable hypothesis to test, if the Perpendicular Line was
significant, is that its construction proceeded independently of (and thus
probably preceded) that of the ring itself; bearing this in mind we adopt a
simple distance criterion and take the observing position to be a standard 10 m
behind the recumbent stone (in the direction of the site interior).

These extra data have been included in Figures 2 and 3 in somewhat
simplified form: where both the azimuth of one end of the recumbent stone and
also that of the adjacent inside of a flanker are simultaneously available, the
flanker azimuth only has been taken. These azimuths are shown as the ends of
the bars in the respective figures, so that each bar represents the entire width of
the indicated horizon at the site concerned. In order to show the effect of
choosing a different observing position on the Centre or Perpendicular Line,
the extent of the indicated horizon as seen respectively from the far side of the
ring on the Centre Line, and from 20 m behind the recumbent stone on the
Perpendicular Line, have been shown in Figures 2 and 3 respectively by black
central parts within each bar.

6. Horizon Distances and Site Orientations

Having determined the Centre and Perpendicular Line azimuths where this
is possible, we now return briefly to the question of horizon distances. Where
either azimuth is known we can now convert absolute azimuths to azimuths
relative to that of the principal axis concerned. These relative azimuths are then
divided into 1° intervals as before, and for each interval the percentage of data
in each distance category is noted. The results are displayed in Figures 4a
(azimuths relative to Centre Line) and 4b (relative to Perpendicular Line).
Data calculated from Ordnance Survey maps have been included in both
graphs wherever surveys were not possible.

It isimmediately clear that there is a complete avoidance of nearby (category
‘A’) horizons in the general direction of the primary axis; in the case of the
Centre Line the boycott extends over a total of 11°, and in the case of
Perpendicular Line it extends over some 37°. We can compare these figures
with the width of the indicated horizon at different sites. When viewed from the
ring centre (outer widths of bars in Figure 2) this varies from about 8° to about
35° thus in most cases there is no category ‘A’ horizon within the entire horizon
above the recumbent stone. When viewed along the Perpendicular Line from
10 m behind the recumbent stone, for which the range of widths of the indicated
horizon is similar, the avoidance of nearby horizon within the indicated horizon
becomes total. As was observed in Section 3, there appears to be no preference
for a particularly distant (as opposed to merely non-local) horizon.

© Science History Publications Ltd. « Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1984JHAS...15...55R

