
R
es

ea
rc

h

Natural and artificial colours: the
megalithic monuments of Brittany
Primitiva Bueno Ramı́rez1, Rodrigo de Balbı́n Behrmann1,
Luc Laporte2, Philippe Gouézin2, Florian Cousseau2,
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Megalithic art is a well-known feature of
the Neolithic chambered tombs of Atlantic
Europe. The surviving evidence consists largely
of carved motifs, and, until recently, painted
megalithic art was thought to be restricted
to western Iberia. Recent discoveries have
expanded that distribution, assisted by new
methods of detection, recording and analysis.
The discovery of painted motifs at Barnenez in
Brittany, reported here, marks a breakthrough
and raises the possibility that many megalithic
tombs in north-west Europe were once
coloured as well as carved. Similarities in
motifs and techniques also point to the
likelihood of direct connections with Iberia.
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The role of colour in megalithic monuments
Megalithic chambered tombs of the fifth to third millennia BC are among the most
prominent prehistoric remains across a broad band of Western Europe from southern
Spain to Scandinavia. In a number of regions, engraved motifs are found, either within the
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tomb structures or on the kerbstones of the mounds or cairns that enclose them. Megalithic
tombs with painted decoration, however, have long been thought to be confined to the
Iberian Peninsula. For example, Elizabeth Shee Twohig described painting as a technique
specifically reserved for the megalithic tombs in the Viseu area in northern Portugal (Shee
Twohig 1981). A number of discoveries had been made in the early decades of the twentieth
century (Vasconcellos 1907; Coelho 1931; Leisner 1934), but, more recently, many new
examples have been identified through targeted scientific projects carried out by specialists
in this field. The results have shown that painting was a widely used technique within the
Iberian Peninsula. Most megalithic monuments with carved motifs have also been found to
have painted motifs when appropriate methodologies are applied. The presence of red, black
and white pigments confirms the ritual value of colour in these funerary contexts (Bueno
Ramı́rez & de Balbı́n Behrmann 1992; Carrera Ramı́rez & Fábregas Valcarce 2002; Bueno
Ramı́rez et al. 2007, 2008: 52; Carrera Ramı́rez 2011).

Colour and light are inseparable characteristics when it comes to the selection of stones
for megalithic monuments (Scarre 2004; Darvill 2011). This is especially noticeable when
the stones themselves are of a neutral colour, essentially grey-white. The impact of light
is all the greater as it increases, intensifies and changes the colours. The orientation of the
access also plays an important role, allowing sunlight to enter the chamber. Furthermore,
the colour of the orthostats sometimes contrasts strongly with the floors of the chambers,
where the latter are painted red (Cassen 2000: 455; Gavilán Ceballos & Vera-Rodŕıguez
2005).

Several strands of evidence confirm that geographically distant areas of Western Europe
where megalithic monuments are found were linked by exchange (Herbault & Querré
2004; Sheridan 2005; Laporte 2009). The extent of relations between the Iberian Peninsula
and Brittany is particularly noticeable. In both regions, the construction of megalithic
monuments began at a relatively early date (by at least the mid fifth millennium, and
probably earlier in Iberia). In both regions too, chambered tombs present motifs that are
commonly grouped together under the heading of ‘megalithic art’. Furthermore, there are
parallels in the initial (fifth millennium BC) tradition of menhirs in both regions, and
similarities in the motifs that are employed. However, until the recent discoveries presented
here, no evidence for the use of applied colour had been detected within the chambered
tombs of Brittany.

Technique and region: engraving versus painting
The Iberian Peninsula has a number of rock art traditions of Neolithic age. One of the
most important is schematic art, a tradition with Mediterranean affinities that has led to
the peninsula as a whole being considered part of the Mediterranean zone. It is commonly
assumed that the technique of painting and the themes that are depicted are part of a
‘Neolithic package’ (Hernández & Mart́ı 2001), in which painting was the Mediterranean
cultural norm and engravings the Atlantic equivalent. However, these regional boundaries
only exist in historiography. Intensive surveys in western Extremadura and adjacent areas
of Portugal with megalithic tombs have discovered evidence of painted motifs, which
undermine this traditional division (Bueno Ramı́rez et al. 2009).
C© Antiquity Publications Ltd, 2015
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The absence of painted motifs in Atlantic megalithic art has also been attributed to the
effect of climate (Devignes 1997). Thus, the cooler and wetter parts of the Atlantic façade
have been considered inimical to the preservation of any painted motifs that might once
have existed. This argument has repeatedly been made in studies of European prehistoric art
but can no longer be supported. It should be noted, for example, that most of the painted
dolmens in the Iberian Peninsula are located in the most humid areas of the north: Viseu,
Galicia, Asturias and the Basque Country.

Outside Iberia, painted motifs are known in the south of France (Hameau et al. 2001),
and traces have been identified in megalithic funerary contexts elsewhere in Western Europe
(Breuil & Macalister 1921; Müller 1996; Bradley et al. 2000; Anati & Gomes 2013: 84)
(Figure 1). By the middle of the twentieth century, the presence of black paint in the Late
Neolithic rock-cut tombs of the Marne was acknowledged (Villes 1997). In the south of
France, black pigments were found on the orthostats of the Courion dolmen (Gutherz
et al. 1998). More intensive examination of chambered tombs in Aquitaine and southern
France (Beyneix 2007: 523) has provided a broader evidence base (menhirs, engraved
dolmens and remains of ochre), including painted stelae (Hasler 1998; Maillé 2010: 190;
Benéteau-Douillard 2012: 166). Since the 1990s, evidence has also been found in the
British Isles. Shee Twohig (1997) noted the important role of red pigments at the Skara
Brae settlement: this has since been confirmed by work at the Ness of Brodgar (Card et al.
2007).

Despite these discoveries, the pigments themselves have never been analysed, and more
detailed information is needed. The discoveries do, however, provide reasonable evidence
for the role of painting in these areas. Brittany, on the other hand, has remained one of the
areas with engravings but no traces of painted decoration. Using methods that have proved
successful elsewhere, the situation can now be reassessed.

Methods of detection, recording and analysis
The detection of painted decoration in megalithic monuments demands the use of specific
methodologies. It is easy to find pigments that have been well preserved, but more difficult to
establish reliable methods for identifying and recording less visible remains. Our reassessment
of the evidence for painting in Brittany employed methods that had been successfully
applied in Palaeolithic cave art, specifically digital photographic enhancement. Tracings
are prepared from the digitally enhanced images: they are never made directly. These
methods are based on experience obtained during 20 years of fieldwork on chambered
tombs of the Iberian Peninsula. Individual megalithic blocks (orthostats) are divided into
sections, and each section is photographed separately. If the surfaces have been engraved, or
engraved and painted, the shadow and contrast effects become stronger and more dramatic
under artificial illumination (Sanches 2006), so special lighting is used to enhance pigment
visibility. Once paint and engravings have been detected, the strategy varies according to
the specific circumstances. If there is the possibility of producing a 3D image, overlapping
pictures are taken and embedded in the 3D program. To create the interpretative diagrams,
photographs are adjusted in Adobe Photoshop using digital enhancement to select the best
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Figure 1. Location of megaliths with traces of painting in Europe, showing the sites in Brittany mentioned in the text.

images. The final image is a composite combining the optimal lighting perspectives for each
of the documented parts of the stone. This final product requires intensive work, including
verification in the field. The optimal image that is obtained is called the “photographic
restitution” (Bueno Ramı́rez et al. 2009: 905, fig. 16), and provides the basis for the
tracings.

More than 85 per cent of Iberian megalithic tombs with painted motifs have been
recorded using this photographic methodology. However, the application of pigment analysis
offers further advantages and was also employed in our study. Not only does it permit the
identification of specific pigments, it also defines their quality and the level of work that
has been invested in their preparation. It can also enable the source of the pigments to be
determined. Samples can be taken for laboratory study, but analysis in the field is also possible
using portable instruments such as Raman or energy-dispersive X-ray fluorescence (EDXRF)
spectrometers. Both of these latter techniques are non-destructive and can distinguish
components without damaging the pigments.
C© Antiquity Publications Ltd, 2015
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The Brittany research programme
As noted above, Brittany was unusual among the megalithic regions of Atlantic Europe
in the abundance of engraved megalithic art and the absence of painted motifs. Potential
traces had, however, been remarked by a number of previous observers. These included
possible red pigments in Barnenez chamber H, which had been closed since the excavations
by Pierre-Roland Giot in 1955–1968 (Giot 1987). The presence of pigments in this
tomb was supported by testimony from Charles-Tanguy Le Roux, Michel Le Goffic
and Yannic Le Cerf (all pers. comm.), all of whom had participated in the original
fieldwork. Traces of black paint had also been reported in the angled passage tomb of
Göerem at Gavres in southern Brittany, along with traces of red colouration (Gouézin
et al. 2013). The style of the motifs is recognisably similar to that of Iberian examples
(Figure 2).

Although there were no confirmed observations of painted motifs, the role of colour in
the megalithic chambered tombs of Brittany had already been remarked. This was shown in
a number of cases by differences in the choice of natural stone colours. Giot, for example,
had observed the choice of specific stone colours for the façades of the Barnenez cairn
(Plouezoc’h, Finistère), an observation subsequently echoed by L’Helgouach (Giot 1987;
L’Helgouach 1997). The dark façades of the initial quadrangular monument, built of local
stone, contrast with the lighter façades of the western extension, built with granite of a more
distant origin. Recent research by Florian Cousseau is focusing on the systematic analysis of
stone colour inside these burial chambers. For example, for the construction of Barnenez
chamber G’, dark stone was used for the base and white granite for the corbelled vault, the
passage capstones and the façade (Figure 3).

Barnenez revisited
The impressive multi-chambered cairn at Barnenez had not been studied systematically
since Giot’s excavations half a century ago (Giot 1987). During an initial visit to
Barnenez in April 2011, we were able to distinguish black and red painting on some
of the orthostats, arranged in fundamentally geometric themes. Our survey focused on
chamber H, in the eastern half of the cairn. In the course of our work, we discovered
additional engraved motifs to those described in the excavation report (Figure 4). Moreover,
we reviewed the photographs taken when chamber H was discovered. The painted
decoration was at that date more widespread than today, with visible indications of
well-preserved black on almost all of the slabs on the southern side of the chamber
(Figure 5).

In order to determine the composition of the pigments and validate the new discovery,
three micro-samples were taken from orthostats C and E. The extracted micro-samples are
heterogeneous at microscopic level, containing a large number of microparticles from the
pigment as well as microparticles from the rocky substrate. The first step was therefore
to differentiate between these two components by means of their Raman spectra. This
was achieved by selecting the Raman spectrum of the pigment in which its characteristic
‘fingerprint’ takes the form of strong, narrow and well-resolved bands. A high spatial
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Figure 2. Raw materials and artificial pigments from Breton monuments described in the text.
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Figure 3. Façades of the cairn of Barnenez (Plouezoc’h, northern Brittany), and elevation of passage tomb G’ showing
contrasting stone colours.

resolution (between one and two microns of lateral resolution) was achieved by Raman
microscopy. The results confirmed that they were artificial pigments: manganese dioxide for
the black and iron oxide for the red.

A second level of analysis revealed specific information about the pigments. Two samples
of black pigment were taken from orthostat C. Using Raman microscopy, in sample M1
we detected α-quartz, amorphous charcoal, haematite and pyrochroite. The latter are
respectively an iron oxide and a manganese hydroxide. Online supplementary Figure S1
shows a Raman spectrum in which the characteristic haematite (h) bands are visible along
with the D and G bands of amorphous carbon (ac). The first ac band, at approximately
1350cm−1, appears to overlap with the strong haematite band at 1312cm−1. The other
amorphous carbon band seems to be well differentiated at 1585cm−1. The absence of
bands in the 970cm−1 region indicates that the black pigment is not necessarily from
bone material but vegetal charcoal or soot. This combination of results assures us that
the haematites and the amorphous carbon are closely connected. Moreover, a very clear
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Figure 4. Raw materials, applied pigments and engraved motifs in chamber H at Barnenez. Photographic composition of
elevation and plan with letters identifying the individual orthostats from Giot (1987).
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Figure 5. Barnenez chamber H at the time of its discovery.

pyrochroite (pyr) spectrum is visible. This provides evidence for a pigment ‘recipe’, in the
sense defined by Menu et al. (1993) for Palaeolithic art.

The spectrum of sample M3 (see online supplementary Figure S1), taken from orthostat
E, confirms the presence of red iron sulphate colouring. It is possible this comes from a
geological area with a high iron content, as it has sometimes been found in pigments from the
Iberian Peninsula. On the other hand, indications of manganese dioxide hint that orthostat
E not only had red colouring, but also black colouring that has now disappeared. The mark
left by a recent repair using synthetic resin to consolidate the stone was also visible, but the
microparticles of the pigments are easily distinguished from this. It was completely isolated
from the old pigment.

The most visible black pigments are found on the backstone of the chamber. They show
geometrical themes, zig-zags, waves and rectangles that are associated with engravings. On
the upper part of orthostat C, two opposed angles represent the head of a rectangular body.
The same theme is repeated on orthostat B. A relationship to Iberian motifs is suggested by
its similarity to the angles on the upper part of the backstone of the Santa Cruz dolmen in
Asturias (Figure 6). On the upper part of orthostat A, carved lines overlie traces of black
paint, and on the left-hand side of the stone, on its lower part, black paint overlies carvings.
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The sequence black painting–engraving–further painting is also seen on orthostat E, although
there the pigment is red in colour (Figure 7). The location of the painted decoration at the

Figure 6. Orthostat C in chamber H at Barnenez, with
detail showing pecked engravings superimposed on black
motifs.

left-hand edge of orthostat A suggests that
this stone was already painted before it was
placed in its present position. Thus, the
evidence of orthostats A and E indicates
that paint was part of the initial phase of
decoration. Moreover, both of these stones
may have been reused in the construction of
chamber A, a process that can be related to
the multi-phase development of this multi-
chambered cairn.

The menhir within the tomb chamber

The most remarkable evidence for the use
of pigment is provided by the famous
menhir placed at the entrance to chamber
H. It is phallic in shape, with a large
groove on its upper part. At least three
sides of the menhir (north-west, north-
east and south-east) were engraved, offering
a three-dimensional representation. The
image of the hafted axe with black painted
lines may have been added when it was
incorporated in the chamber, as it has the

same dimensions as the hafted axes engraved on other orthostats (Figure 8). On the same
face of the menhir (north-west) there is an axe blade, with further examples on the north-
eastern side of the menhir, where two further axe blades and a bow, carved with a deep
angular line, are clearly visible. On the south-eastern face of the menhir, a horizontal series
of shallow, pecked zig-zags exposes the whiter surface of the original raw material in a
‘pictorial’ fashion. This technique is used in the manner that a white pigment might be
used, in order to contrast black with red (Carrera Ramı́rez 2011: 157), in megalithic tombs
in the Iberian Peninsula. The horizontal series of zig-zags on the Portela do Pau dolmen in
northern Portugal (Baptista 1997) provide another example of its use. The hidden brightness
of the raw material is revealed when it is fully lit by the sun entering the tomb via the passage
and entrance orientated towards the east (Figure 9).

This new evidence confirms the presence of painted decoration in Barnenez chamber
H. Moreover, it suggests that these paintings had a complex role in the overall project of
engraving and carving, including not only chambered tombs but the shaping and decoration
of menhirs. Natural materials, mainly light-coloured, were transformed using artificially
applied pigments. In addition, strong colour contrasts between the background and the
surface were achieved by cutting into the surface of the stone to reveal the lighter material
beneath using sophisticated engraving and shallow pecking techniques.
C© Antiquity Publications Ltd, 2015
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Brittany, the Iberian Peninsula and Atlantic megalithic art
In the Atlantic megalithic tradition, the earliest dated monuments are found in western
France (Normandy, Brittany, Poitou-Charentes) and the western and central parts of the
Iberian Peninsula (Furholt & Müller 2011). The direct dating of megalithic painting in the
Iberian Peninsula has demonstrated the antiquity of the role of paint in Iberian funerary
contexts (Steelman et al. 2005; Bueno Ramı́rez et al. 2007).

Figure 7. Orthostat E in chamber H at Barnenez, with
detail showing pecked engravings superimposed on red motifs.

This study of the paintings from
Barnenez chamber H represents another
step in the investigation of exchange
networks in Atlantic Europe. The idea of
exposing the bodies of the ancestors on the
floor of a chamber, inside a large stone
monument, turns out to be a common
formula. In addition, the decoration of the
funerary house reveals a series of rituals
in which a graphic component played a
fundamental role.

Paintings and engravings help to
determine sequences of use and also the
maintenance of the chamber. This has also
been shown by the study of painted motifs
in tombs of the Iberian Peninsula. The
possible reuse of orthostat E, which is now
broken, would be confirmed if red pigment
were present, indicating an initial phase of
decoration. The black paint corresponds to
a subsequent phase of decoration that was
then enhanced and completed by pecked
engravings. Such a sequence is visible in
the central part of orthostat C. Along with

the engravings, a new phase of black painted motifs appears to extend to all of the
chamber orthostats, especially the southern ones (although that may be due to differential
preservation). This does not allow a chronological sequence to be determined; however,
it does illustrate the sequence of actions carried out in order to produce the complex
decorative scheme and to maintain and restore the monument throughout the period of its
use.

The artificial pigment mixture in samples M1 and M2 show the complex sequence of
actions required to obtain the strong black colour (see online supplementary Figure S1). This
included the search for materials and the preparation, mixing and application of artificial
colouring. The Iberian Peninsula provides similar evidence: some of the pigment samples
from the Dombate chambered tomb in Galicia contain manganese dioxide mixed with
charcoal (Carrera Ramı́rez 2011: 495). Similar mixtures have been identified at the Soto
dolmen in Huelva, which is currently under analysis by our team.
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Figure 8. 3D model of passage tomb H, showing the location of the phallic menhir and its three decorated faces: south-east,
north-west and north-east.

The knowledge necessary for the construction of a megalithic monument is part of
a cultural system, as is the creation of elaborate recipes for the pigments. Learning and
experience are important factors. The knowledge of recipes and their transmission must
have been part of the social reproduction of a specific body of expertise dedicated to
ancestral cults.

The composition and character of the pigments, their relation to specific recipes, and their
connection with engravings will now need to be studied more thoroughly. Furthermore, it
C© Antiquity Publications Ltd, 2015
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Figure 9. Left: eastern side of the phallic menhir in chamber H at Barnenez. Right: horizontal band of pecked zig-zag
carvings at Portela do Pau chambered tomb in northern Portugal.

is important to extend the specific methodologies for the identification and documentation
of pigment to other megalithic monuments in Brittany and adjacent regions. Evidence from
other areas of France, such as the rock-cut tombs of the Marne and a number of chambered
tombs and stelae in southern France, have already provided evidence for the use of paint
elsewhere in French megalithic art (Bueno Ramı́rez et al. 2009). The confirmation of painted
motifs at Barnenez should encourage more systematic research at other sites where traces
have been found.

Several further observations arise from this study. The most obvious is the possibility
of connections between the megalithic art of Brittany and the Iberian Peninsula (Bueno
Ramı́rez & de Balbı́n Behrmann 2002). It has previously been suggested that the
construction of chambered tombs in Brittany was preceded by a phase with menhirs (
Midgley 2013: 422). There is increasing evidence from the Iberian Peninsula for the erection
of large standing stones before the building of the first chambered tombs (Bueno Ramı́rez
et al. 2007, 2012). It indicates that the use of standing stones was more extensive than
previously thought, and that it was perhaps part of a general process of monumentalisation
(Laporte 2010). Some megalithic tombs have been found to have been built around a pre-
existing menhir (Gavilán Ceballos & Vera-Rodŕıguez 2005), but this has yet to be confirmed
in the case of chamber H at Barnenez.

It is impossible to analyse the technical and thematic aspects of postglacial motifs without
considering the possible link to earlier hunter-gatherer art. The material evidence for the
symbolic capacity of European Mesolithic communities includes a series of wooden ‘menhirs’
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Figure 10. Left: angular and circular engravings on an oak beam from Maerdy (Glamorgan, Wales) (from Jones 2013); and
right: parallels in the megalithic uprights of Gavrinis, southern Brittany (top), and Portela do Pau, Portugal (after Baptista
1997) (below).

(posts, totem poles, or upright beams) (Rust 1943; Cassen 2000). These menhirs find an
interesting parallel, in terms of their raw material, in the recent discovery of a decorated
wooden post in Wales (Jones 2013). Its motifs resemble those of the Neolithic chambered
tomb of Gavrinis in southern Brittany and of several Iberian megalithic tombs (Figure 10).
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Complex geometric motifs such as concentric circles and wavy lines are part of the
technical and thematic repertoire of hunter-gatherer groups in Europe. In Iberia, some
features of earlier hunter-gatherer art suggest that it may have been one of the sources drawn
upon in the art of the first farmers (Bueno Ramı́rez & de Balbı́n Behrmann 2012: fig. 14.4).
At present, only the Iberian Peninsula has chronological evidence for a continuous tradition
of carvings or paintings extending from the Palaeolithic to the Neolithic and beyond.
However, other European regions also offer indications of a continuous development of
artistic traditions from the Palaeolithic to the Neolithic, including Mediterranean Italy,
the Alps and northern Europe. This again suggests that it is a highly generalised cultural
phenomenon.

Given the similarities in techniques and motifs, and the comparative chronologies between
different regions, it is clear that the Iberian Peninsula played an important role in the
generation and transmission of megalithic art in Atlantic Europe. However, we are not in
favour of rekindling dynamics of a diffusionist nature (Cassen et al. 2012). We suggest
instead that emphasis be placed on the long duration of interactions between the Atlantic,
Continental Europe and the Mediterranean. The contribution of Upper Palaeolithic painted
art should also be highlighted. Above all, however, these megalithic monuments constitute
one of the clearest examples of the intensification of exchange dynamics, linked with powerful
ideological expression.
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néolithique de Château Blanc (Ventabren,
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36): 25–37. Paris: Société Préhistorique Française.
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