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AN EARLY 3D-MAP OF ATERRITORY? THE BRONZE AGE
CARVED SLAB FROM SAINT-BELEC, LEUHAN (BRITTANY,
FRANCE)

Nicolas, C., Pailler Y.Stéphan P, Aubry L., Le Gall B., Lacombe V., Rollet J.

Summary. While early maps are known from all over the wotlie key questions always
involve: what exactly do they show? And what spatigent do they cover? In this context, we
recently used 3D-modelling to re-examine a cartedesslab datable to the Early Bronze Age
(c.2150-1600 BC) that was found at Saint-Bélec ittd81y. We show that the surface of the slab
had been shaped in three dimensions to represemélief of the surrounding landscape in which
it was found, while several engraved motifs onvibke contemporary structures known
archaeologically. We argue that the Saint-Bélecbsl@presents an area of.545 km
corresponding to the extent of a prehistoric paditientity. The carving and subsequent burying
of the slab can be linked to the postulated rise fafl of hierarchical societies and raises many
wider questions about socio-economic structurdenmperate Europe at that time.

INTRODUCTION

‘Describing this curious monument with its cup-madkxles and various engraved figures, in
which some see a shapeless human representatiothandf a beast, is difficult.. Let us not
be misled by fantasy, leaving it to a Champolliwhp may one day find himself, to read it tb us
(Chatellier 1901a, 199).

More than a century ago, du Chatellier synthesiae¢tdese few words key issues about
the engravings on the Saint-Bélec slab, which ki jhst unearthed in an Early Bronze Age
barrow. Although it is the most intricately carwegresentation brought to light in a Bronze Age
grave in Brittany (Pailler and Nicolas 2016), itshaore or less fallen into oblivion; only a
photograph of the slab by Paul du Chatellier wasluis a later publication (Bénard 1929). Much
later, Briard mentioned it once in a paper on cuwpkead stones and suggested, through
comparison with Alpine rock art (e.g. ValcamoniZallée des Merveilles), that it might be seen
as a topographical figuration, which appeared wash complex figuration of field-systems
associated with cup-marks (Briaedl al 1994, 57 and 60). The rediscovery of the SaileBé
slab in 2014 gave us the opportunity to studybék art in depth. 3D-scanning has enabled us
to record the whole slab and the engravings inildetatudy the techniques used, the motifs and
their relative chronology. Subsequently, we trieml understand what these engravings
represented, following Briard’s intuition: is itally a map? And if so, what does it represent?

THE SAINT-BELEC BARROW

The Saint-Bélec slab was recovered in June 19@uliyhatellier (1900; 1901a; 1901b)
during the excavation of a round barrow at Saine8é Leuhan parish, Finistere. The mound,
which still survives, is located on the westerneed§ a hill, overlooking the Odet river valley
(Fig. 1a—b). According to du Chatellier (1901ag trarrow measured 40 m in diameter and 2 m
high, making it one of the larger barrows of thgioa. However, aerial photographs show a
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circular soil mark about 30 m in diameter, suggesthat its size might have been exaggerated
or enlarged by ploughing (Fig. 1¢). When discovetkd slab formed the western end of one of
the largest stone-cists in the region. It was ¢aial east-west and measured 3.86 m long, 2.1 m

wide, and was 1.86 m high.

FIGURE 1. (a) Viewshed analysis, (b) location map &) aerial photograph of the Saint-Bélec Barrow
(Institut Géographique National).

It was covered by a large capstone, 3.9x2.7x0.Big1 Ra). The opposite eastern end consisted
of a large quartz block, while the side walls wslightly inclined inwards and made from
quartzite stones. Traces of wooden structures r(fleionbers) were found suggesting a

complicated
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FIGURE 2. (a—b) Fieldwork sketches and (c—d) phaplgs of the Saint-Bélec excavation by Chatellie9oQl.
and (e—f) reconstruction of the carved slab ingtaee (e—f). (a—c: Archives Départementales duskéné; d and
f: assembly of fieldwork photographs and CAD C. Nésple: after Chatellier 1901a).

multi-material construction. Drawings and photodpmpnade in the course of the excavation
show that the engravings on the slab faced inwgis 2b—c). However, at the time of the
excavation, the slab was found to be partly brokeesumably in antiquity, with the upper part
missing. It was surmounted by several layers obleistone (Fig. 2d—f). Within the grave was a
broken ceramic vessel. Although now lost, it wasuaately described by du Chatelliethis
ceramic, made of coarse fired clay, without thephal potter’'s wheel, had an handle and was
decorated with deep lines forming saw teeth, agpptivery characteristic of the Bronze age
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(Chatellier 1901b, 6). Such handled pottery is Wwalbwn in graves in Brittany with examples
dated by associated radiocarbon determinatioriet&arly Bronze Age; domestic contexts point
towards the period 1900- 1640 cal BC (Briard 19kats 2011; 2013; Blanchet 2016; Pailler
and Nicolas 2019). The stone-cist architecture asdarge size conforms well with this
chronology (Briard 1984).

THE SAINT-BELEC SLAB

After the excavation, the slab was moved in Augl®d0 to Kernuz Castle (Pont-
L’Abbé, Finistére), du Chatellier's home and prevatuseum, whose collection was acquired in
1924 by theMusée des Antiquités Nationalksld in the Saint-Germain-en-Laye castle (no.
90960; Giot 1997). However, the slab was not regist at that time and we had no assurance
that it had followed the rest of the collection.ddpinvestigation, it turned out that the Saint-
Bélec slab had been stored until the 1990s in faeniic the moat of Saint-Germain-en-Laye. It
was then moved to one of the cellars of the castiere we retrieved it.

At Kernuz, the slab was restored, six fragmentsdeemented in place by filling in
some missing parts (Fig. 3a). Two are from thedefitral part and probably result from the
deterioration of the stone’s surface, the largex lbeing found within the cist (Chatellier 1900).
A further four fragments, corresponding to the migsipper part, were picked up from contexts
now unknown (presumably from the grave or the bammund), but three of them are now lost
again. According to du Chatellier (1901b), the sledighs between 1.5 and 2 tons and it required
no less than fifteen people using rollers and grammove it.

The slab is a grey-blue coloured rock2.2 m long by 1.53 m wide and 16 cm thick.
Under polarized light, the groundmass of the roskdominated by oval-shaped quartz
porphyroclasts{1 mm), of possibly volcanic origin, aligned parhlie pervasive schistosity
(flattening) surfaces outlined by tiny muscovitergdoyroblasts (white micas; Fig. 4). These
petrographic and structural attributes typicallyaretterize a low-grade metamorphic rock
showing close affinities with the Brioverian (prat€ozoic) sericito-schists of the Douarnenez
Phyllade series that extensively occur south ohighkly strained Paleozoic series of Montagnes
Noires shear zone (Darboux and Le Gall 1988). Fioese correlations between the regional
geology and the Saint-Bélec slab, it is thus assiuimat the latter has a local origin and was not
transported any great distance to its final restilage.

METHODOLOGY

The study was conducted using whole slab obsenatigeneral and detailed
photographs with oblique lighting (Cassen and Rdii0), and several 3D survey methods
(photogrammetry, general and high definition 3Drstiag) to record the surface topography of
the slab at different scales and to analyse theohodogy, technology, and chronology of the
engravings
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FIGURE 3. (a) The restored Saint-Bélec slab in 190CHmatellier Archives Départementales du Finistgri)
general 3D-model producedusing ARTEC EVA (L. Aubry¥) highdefinition3D-modelproduced using
ATOSCompact Scan and processed with Ambient OceiudoLacombe).
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FIGURE 4. (a) Thin section of the fine-grained stfesming the Saint-Bélec slab (oriented orthogonsdl
the schistosity planar fabrics, crossed-nicol ligbtirce; photograph B. Le Gall); (b) detail of theu@n
geological map (1:50 000) showing the locationhef aint-Bélec slab findspot in the Douarnenez Btigh
series that constitute the material of the carlalol @fter Le Gall and Garreau 1988).

(see Supporting Information SI1; Fig. S1-S2 and Blg-c). The generation of a 3D Digital
Elevation Map (DEM) from high definition 3D-scanginwas the basis for subsequent
interpretation and analysis (cf. Casstml 2014). Five software visualization techniquesedas
on DEM manipulation methods were used, employingl FBéftware to ensure the detection of
all the engravings on the slab (Slope gradient endgulti-Hillshading, Principal Components
Analysis Hillshading, Anisotropic Sky-View Fact@nd Simple Local Relief Model; Fig. S3).
These relative relief processing procedures highlipe various features of the engravings
(outlines, morphology, technological traces andlayping; Fig. 5).

To facilitate the analysis of the engravings, ttmitlines were traced using vector
drawing software (Adobe lllustrator). Due to theasted structure of the rock, directional flaking
related to the engravings tended to create multpténes, especially in cases where they are
shallow or intertwined. In such cases, we haveirreththe steepest delineations, created by
repeated pecking or incising. This drawing processgontrolled:cross-checking theresults being
conducted against the various relative relief depis, as well as going back and forth to detailed
photographs with oblique lighting, relief profilegenerated from the DEM and direct
observations. The early twentieth-century photogsapave been manipulated as much as
possible in order to fit with the elaborated DEMiaa complete the now lost fragments.

DESCRIPTION OF THE ENGRAVINGS

All the engravings are relatively fresh, dark giregolour, and are associated with sharp
and plain flaking of the schistoid fabric. In catt the original surface is light grey and varigusl|
rough or smooth as a result of localized naturathering (Fig. 5a—b). Together, these features
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FIGURE 5. (a—b) Examples of surface conditions and) (chronological relationships between engraviofys
the Saint-Bélec slab highlighted by relative refebcessing (Anisotropic Sky-View Factor) of the
Elevation Model (DEM, V. Lacombe and P. StéphargtBgraphs and CAD, C. Nicolas).
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FIGURE 6. (a) Technology, (b) depth, (c) relativeactology and (d) Harris matrix of the engravingshof
Saint-Bélec slab (C. Nicolas).

suggest that the carved slab was not exposed topie air for long. The motifs cut into the
surface are relatively uniform and show the rejogtiof simple geometric shapes: round and oval
cupmarks; straight or curved lines; and squareslesi, ovals or other curved forms (Fig. 6).
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Some associations between certain motifs appdarrtorecurrent patterns, for example one or
more cup-marks included in a closed shape, andwarks at line ends or intersections.

Various techniques had been used by the maketsedlab as to how they carved the
stone to different depths (Fig. 6a—b): pecked lifie5-14.7 mm deep); pecked cup-marks (C)
(1.4- 48.5 mm); pecked bas-reliefs (3.6—25.3 mmy;iacised lines (0.6—6.6 mm). To facilitate
the description of the engravings they have beenbewed according to their manufacturing
technique. As such, 76 pecked lines (L), 80 peckgdmarks (C), 11 pecked bas-reliefs (B) and
8 incised lines (I) have been identified. Almogtthé engravings and bas-reliefs are associated
with more or less extensive, directional flakindnieh results from the rock splitting while being
pecked or incised. Additional flaking seems to haeen carried out by pecking at the rock
surfaces as is indicated by the resultant impaicitgownhile some other flaking unrelated to the
engraving process probably results from rock desgtian (Fig. 6a).

As most patterns are interrelated (114 out of 1@a5§ey issue was to establish their
detailed chronology. Some overlaps were obvioudewlthers required in-depth cross-checking.
From this pointof view, the schistoid fabric of treck was advantageous, as it tends to create
relatively abrupt terminations and directional flak We recorded all direct cross-cutting of any
engraved elements (Fig. 5d—f) and the relationshgis/een engravings, when not joined, as
indicated by the flaking related to their creat{ig. 5¢). A nine-step sequence in preparing the
slab has been recognized, taking into account emeHaps of engravings and related flaking
(Fig. 6¢). All the relationships between engravihgse been summarized in the form of a Harris
matrix (Casseet al 2014, Fig. 6d).

On the left-central part of the slab, a triangllailow has been carved from the centre
to the left end. Its upper and lower edges hava beaped by deep pecking. The upper edge (B1)
is peculiarly steep and deep (8.4—25.3 mm). Thetadge (B2/B3) is less perceptible as it has
been largely split and then cemented. In betwdensdrface could be either weathered or freshly
flaked by pecking or later engravings (Fig. 5b éajl At the left end of the triangular hollow, a
squared-shaped bas-relief (B4/L15) has been presédny the upper edge. The pecked lines and
most of cup-marks constitute the main steps oétigraving process. They have been pecked at
different stages without any specific order. Ndwvelgss, some round, large and deep cup-marks
located in the middle part appear as quite eadtufes (Fig. 6¢).

The main changes are argued to be connected twtheval-shaped pecked lines. The
first one (L39) was filled successively by lineaval, square or circular sign sand cup-marks.
The second one (L60) was divided into three paytsno vertical lines and then filled by very
small and shallow cup-marks. At some point, it$ é&fd seems to have been changed: flakes
erased the previous line and in its place were rmadeshort horizontal pecked lines (L58, L59)
connecting the oval shape (L60) to a vertical (I#7). Lastly, incised lines were used for adding
a cross-linked pattern (13—15), closing an operi skiape (11) or emphasizing some small sections
of previous pecked lines (12, 16, 17).

While there are relatively few blank areas on theadated surface, there is very little
overlap within the motifs, except at their ends rehmost join other motifs. Therefore, it appears
that the successive phases in creating the padelndi significantly change the overall
composition but rather added to it in a plannedstnectured way.
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MAPS IN PREHISTORIC AND PRE-INDUSTRIAL SOCIETIES

The most spectacular characteristic of the SaitedBélab is its map-like pattern of
repeated motifs, joined by a network of lines. Bmgravings appear rather homogeneous in
technigue and style, though a few patterns have bemlified or added. Indeed, Delano Smith
stated three conditions for recognizing prehistonaps: that the artist's intent was indeed to
portray the relationship of objects in space; thlitthe constituent images are contemporaneous
in execution; and that they are cartographicallypagpriate (Delano Smith 1987, 61). The last
requirement implies that the signs maintain songreke of correspondence between the motif
and the object it is intended to represent oeadt, that there is a frequency of motifs comparabl
to those to be found on a modern map (Delano ShSigT).

Among prehistoric maps, Delano Smith (1987) distisges the ‘plan topographic
maps’, depicted as a bird’s eye view, and the(pemaps’, combining elements of the landscape
(mountains, rivers, dwellingsetc) in plan, elevation or profile, but also incorating
anthropomorphic or zoomorphic signs. Picture mggsear more like scenarios, in which the
landscape is secondary to the event being depiBteldno Smith 1987, 62). They appear to be
the oldest topographical representations. ThusUpper Palaeolithic portable art, some
engravings are interpreted more or less convingiagl representations of campsites, or even
elements of the landscape including rivers and rt@og (e.g. Garcia-Diez and Vaquero 2015).
But, it is the plan topographic maps that sharentbet common features with the Saint-Bélec
slab.

One early example of map is the well-known wallnpag at Catalhdyiik, central
Anatolia, Tukey (Fig.7a).lt was found in a buildifrgm the level VII of this Neolithic village,
dated between 6790 and 6430-cal BC (Mellaart 1$g&fmittet al. 2014). The lower register
includes square-shaped patterns, interpreted aopkvillage similar to Catalhdyuk, while the
upper register depicts a double-peaked motif thghtiave figured a volcanic eruption. Indeed
130 km away, the twin peaks of the Hasagivalcano is known to have erupted broadly within
this time period (6960+640 BC; Schmdt al 2014). According to Delano Smith (1987), this
depiction should be considered as a picture mapnages both plan topographic representation
and a profile of the landscape.

In Europe, the most acknowledged plan topographjmctions are those found in the
Alpine rock art, especially in Valcamonica, Itagnd the Vallée des Merveilles, France (Arca
2016; Huet 2017). The earliest (style II), datedh® fourth millennium BC, show geometric,
mainly quadrangular-shaped patterns that are soreetdotted or cross-linked, and frequently
set close to one another. They are consideregtesent pastoral systems or cultivated fields, an
interpretation supported by their association plttughing scenes. Later panels (style V) show
more complex representations with dotted squankedi by a network of straight or more sinuous
lines: these might represent more scattered seftlsmand, presumably, more extensive
territories (Arca 2016). In particular the Bedoliktap (Capo di Ponte, Lombardy) consists of
¢.40 squared motifs and some circular or oval shapestly joined by straight, sinuous or zigzag
lines, forming a 4.3x2.4 m panel on an outcrop loeking the middle valley of the Valcamonica
(Turconi 1997; Fig. 7b). E. Casti (2018) observeat the outcrop relief has been respected by
the engravings: where the surface is plane, lieeg to be straight, while on sloping areas, lines
are rather sinuous or zigzag, as paths that wirtdigflh mountainous terrain. This suggests that
the Bedolina map is not only a planimetric représion but also a 3D-map and the outcrop
might have been especially selected for its moiqdio&l features in order to represent the desired
relief of the surrounding landscape. The lattsuisposed to correspond broadly to a mountainous
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environment or, more specifically, to a local temy, the scale of which remains to be defined
(Casti 2018). Although these Bedolina-like mapsenang been considered to be Bronze Age in
date, recent chronologies for the engravings mrthather later, well into the Iron Age between
the seventh and the fourth centuries BC (Arca 20C6mparisons with enclosures and field
systems in Celtic Europe confirm both the revisating) and the interpretation of the motifs as
being related to an agrarian landscape (Brocar8)200

§
N N

ied umes?

[ Boulder
[ Outcrop

L 1m |

FIGURE 7. Examples of early cartographic represemiat (a) Catalhdyuk, Konya, Turkey (after Mellaart
1964); (b) Bedolina 1, Capo di Ponte, Lombardy, Itafger Turconi 1997); (c) Staigue Bridge, Kilcroleaao.
Kerry, Ireland (after Finlay and Harris 2018); f€rnos dos Mouros, Sever do Vouga, Aveiro, Port(afbér

Alves 2003); (e) Harmonie, KwaZulu-Natal, Southiédr (after Maggs 1998); (f) Lydenburg area, Mpumgk
South Africa (after Maggs 1998).

Westwards, Atlantic rock art may similarly show agpaphic features, being broadly

dated to the fifth to the first millennia BC (Bragll 1997; Bueno Ramirezt al. 2007; Cassen
20009).
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Crossed-linked patterns are well known in megaliind open-air art from Iberia to the Anglo-
Celtic Isles (e.g. Shee Twohig 1981; Bradley 199italgo Cufarrcet al 2005; Casseat al
2018; Finlay and Harris 2018; Fig. 7c—d). Theyrameatedly interpreted as field systems or, at
least, as divided and defined areas of land (CamseiGrimaud 2020). There are also numerous
cup-and-ring motifs with one or more concentrigsrthat are organized in various ways, some
of them being joined by a network of lines and/ssatiated with crossed-linked patterns (Fig.
7d). As early as the mid-nineteenth century, Grét8%3) as well as Greenwell (in Delano Smith
1987) regarded such representations as distribaias of the ‘forts’ of the area (Fig. 7c). Ever
since, various topographic interpretations of ting-and-rings have been purposed, such as house
or grave plans (Bradley 1997). At Fornos dos Mowm#ount Arestal (Aveiro, Portugal), Alves
(2003 and 2012) observed that the carved outcrbomhwoverlooks the area up to the Atlantic
Ocean, seems to reflect the local relief. As witbuxit Arestal, the outcrop is a mass of granite
emerging from the schist bedrock and has a sirpilafile. The rock surface itself seems to have
been remodelled, removing the outer crust, beferegocarved. Engravings were organized in
three phases in a rather planned way, with thetiaddyf new motifs that respected the previous
executed ones (crossed-linked patterns, then aircabtifs, and finally a network of lines; Fig.
7d).

Across the world, rock art shows some similaritiéh prehistoric topographic maps in
Europe. In South Africa, Maggs (1995 and 1998) méed several rock panels depicting simple
or concentric rings or more complex circular motiiat might be linked by networks of lines
(Fig. 7e—f). This art is thought to be related gpoapastoralists, who reached the region in the
first millennium BC. The engravings frequently exiplthe relief of the outcrops, especially in
the KwaZulu-Natal region, with zigzagging lines slopes, similarly to the Bedolina Map, or
with motifs set around a boulder (Fig. 7e). Loabple consider that these engravings depict the
settlements of their ancestors, an interpretatibichvis supported by close similarities with
archaeological structures (Maggs 1995). In the édhiBtates, several depictions of sinuous or
meandering lines, associated or not with geometricoomorphic patterns, are thought to
represent river systems (Lewis 1998; Dockal andt82005). The most convincing example is
undoubtedly the Shoshoni stone (Idaho) which srpreted as the representation of the middle
and upper valley of the Snake river and the sumgnlandscape stretching for over 600 km
(Lewis 1998). Further parallels might eventuallyftnend in the Aboriginal art of the Panaramitee
tradition in Australia. This rock art style was guzed from the Upper Palaeolithic to the
twentieth century (Bednarik 2010) and includes atpe geometric motifs, straight or sinuous
lines, as well as animal and human footprints (Kan2007). Aboriginal people who still
practice similar art recognize in this rock artroogonic representations of the ‘Dreamtime’,
figuring the journeys of the ancestors and the daade they created; as such, they should be
regarded as mapping and explaining the landscdped2004).

The cartographic interpretation of these prehistdepictions is far from consensual,
especially the Catalhdyik wall painting, which Haeen criticized by Meece (2006). She
considered that it was very unlikely that such alsstale society without writing was able to
produce bird’s eye view map, ake process of actually making a map, includinguag a
space, constructing analogies between two-dimeakiand three-dimensional space, and
representing distant features is a significant deweent of abstract thinking and symbolic
representation(Meece 2006, 9). According to her, ‘proper’ topaghic maps in plan view do
not appear before the third millennium BC in Medapaa withthecity-states, where several
building,town andcadastral plans are known (Millag87).
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However, this evolutionist view is contradictedlibgrature produced by early explorers
and through ethnographic research. Early accountiseoNorth Amerindians testify that they
used portable two-dimensional maps made of birck, Is&in or hard animal materials, depicting
roads, river systems, landing places and mountdiesiis 1998). In Africa, ground maps
besought by explorers attest that indigenous psopége able to draw precise maps covering
more than 200 km through the thick tropical foregtjle the Tuareg could map the main towns
across the Sahara (Bassett 1998). In the 1960&terdn the 1990s, Bernus (1988 and 1995)
asked several Tuareg from Niger and Mali to drawtademaps of their regions (Fig. 8a—b). The
maps thus produced were more or less accuratendiegeon social class, but all of them
depicted the fossil river network and water soumes a distance of several tens of kilometres.
Similarly in the 1990s, Wassmann (1993) conductethpping experiment among the Yupno in
eastern Papua New Guinea. They had been reachedsbionaries in 1928, leading to the
merging of formerly scattered hamlets into villagmsthe sake of evangelisation. Although they
were not accustomed to making maps, 28 people agked to draw on the ground the territory
where they lived. The elders, who never left théeyain particular drew the world as enclosed
by an oval of steep-sided mountains, in the mi@dievzer and possibly its tributaries made of
lines, and, on both sides, repeated patterns dé,guanctual signs or lines representing palisaded
villages (Fig. 8c).

These examples from around the world shoentra Meece’s views, that ‘small-scale
societies’, although they are no longer cut offrfrthe Western world, have no difficulties in
representing their environment in two dimensiond amapping it over distances that go beyond
the needs of everyday life — from a range of téonkétres to the extreme case of the Tuareg who
are able to map a large part of the Sahara. Amaeelgigtoric and ethnographic maps, some
common features can be highlighted: maps are fretyugver-centred, depicted by a series of
lines, while both manmade and natural landscapefgured by repeated geometric patterns

FIGURE 8. Examples of solicited ground maps in 880k among (a—b) the Touaregs in Mali (©IRD — Edmond
Bernus, http://www. indigo.ird.fra) and (c) the Yupim Papua New Guinea (after Wassmann, 1993).
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(circles, squares, dots). Another feature of séymehistoric maps is that engravers use, even
modify, the three-dimensional morphology of thekré@anvas’ to depict the topography of the
surrounding landscape. All these characteristiggapon the Saint-Bélec slab.

AN EARLY BRONZE AGE 3D-MAP

The Saint-Bélec barrow overlooks the upper vallethe Odet river which is oriented

approximately 70°N (Fig. 1a and 9b). This relatwvsteep-sided valley opens to the west at a
fairly

L 50 cm 1
—— Bas-relief engravings interpreted as the figuration of the relief

= Ridge line not figured on the slab
= Lines and cup-marks interpreted as the figuration of the river network = River figured on the slab

=== River not figured on the slab

FIGURE 9. Comparison between the engravings of tig-B&lec slab and the topography of lentagnes
noiresarea: (a) zoomed DEM view of the carved triangblzlfow on the left-central part of the Saint-Bélec
slab to be compared with (b) the topography arotined Saint-Bélec Barrow; (c) interpretation of some
engravings as the figuration of the relief and filver network to be compared with (d) the reliefiaiver
shapes of th&lontagnes noirearea (background maps Institut Géographique Ndfian®. Lacombe and P.
Stéphan; c, CAD, C. Nicolas; d, map P. Stéphan).
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acute angle (21°N); it abuts northwards and souttisvagainst the linear and N80°-oriented relief
of theMontagnes Noireand the Coadri Hills respectively. The Landudahgiamassif, a square
tabular relief, slightly tilted towards thdontagnes noirgsencloses the landscape to the west.
The valley's shape nearly corresponds to the catxiadgular hollow (B1-B3), which has
roughly the same angle, the square bas-relief (Bs)/Land the horizontal central line (L17) that
seemingly represents the course of the river @agy. In addition, a large cup-mark (C19) and the
related line (L16) joined to the horizontal centals (L17) might represent the springs and the
course of a tributary (Pont-Neuf river) of the Odefer. Further lines might represent the
surrounding rivers: the Aulne river and its measdér1/L3, L11/L13 and L73/L74), the Isole
river (L47) and the Stér Laér river (L67-L70) armhe of their respective tributaries; further,
some cup-marks (C57 and C58) might correspondrfiuences (Fig. 9c—d).

To assess the degree of similarity between thegeeings and the river network and
the relief, several network and shape analyses Iese carried out (see Supporting Information
SI2). The results show a quite good statisticalespondence (up to 80%; Fig. S4), equivalent to
those obtained for mind maps among the Tuaregrendupno (Fig S5 and Fig S6). Such striking
correlations give the opportunity to at least agpnately georeference the slab and define the
scale of the space represented: an aBfakm long and 21 km wide (Fig. S7 and Fig. 10c).

The main matter surrounding the dating of the SRé&lec slab is its re-use. Stylistically,
the motifs are quite different from those foundhia regional traditions of ‘megalithic’ art (Paille
and Nicolas 2016) and therefore rule out the reafsa Neolithic carved slab. This is also
supported by the freshness of the engravings whiphies a relatively short time-span between
their creation and the subsequent burial of thie. sla

Several motifs on the Saint-Bélec slab can be ethoarchaeological structures dated
to the Early Bronze Age. The cup-marks of varioizes (1-10 mm in diameter) find
correspondence with the distribution of Early Bredge barrows that are known to range in size
from 5 to 60 m in diameter (Briard 1984; Fig. 10p-4significant number of them are located
along the so-called ‘Roman roads’, some of whiahtwa dated back to the Bronze Age (Leroux
2015). In the Saint-Bélec area, the Tronoén—Tréguead (Eveillard 2016) is bordered by
several barrows and might correlate with some pbtéikes (L48, L52, L53? and L267?). Other
alignments of round barrows in the area, perhapsrskary routes, could correspond to some
pecked lines on the slab (e.g. L11/L14, L31/L33/.44

Above all, the shape of the central pattern (L4%embles a large curvilinear Early
Bronze Age settlement enclosure excavated at Lar(Bottany). Covering 3.7 ha, the boundary
earthwork included a substantial ditch up to 3 rdenand 1.7 m deep. The enclosure opens out
to the south-west towards a small barrow cemetrindine with a ‘Roman’ road (Escats 2011;
14; Fig. 11a—b). Interestingly, the La Motta barmsitwated in front of the entrance at a distance
of 1 km contained a richly furnished grave typicdlelite burials at the time (Butler and
Waterbolk 1974). The enclosure was buailt900 cal BC, contemporaneously with the related
elite barrow (Escats 2011; Nicolas 2016). Thidemint neatly matches the central motif on the
SaintBélec slab, which lies amid a dense netwollnes (roads?), and is surrounded by a series
of cup-marks (barrows?). Squared and cross-linketifsrmight represent field systems, some
of which date back t0.2000 cal BC in north-west France (Marcigny 201n8hetet al. 2019).
Archaeologically they consist of relatively deepagght or sinuous ditches, orthogonally
organized, and sometimes quite extensive (Fig.d)Lc—

To sum up, the carved surface of the Saint-Bélab & interpreted as representing the local
topography while the superimposed motifs appeahtow the recorded distribution of Early
Bronze

381



AN EARLY 3D-MAP OFA TERRITORY?

—

o
g

e

g

O Enclosure?
# Barrow?
— Road?

= River
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= Stone-cist
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2K Princely barrows
Y Thiessen polygons
— River figured on the slab

XK Princely barrows
Y Thiessen polygons

FIGURE 10 The Saint-Bélec slab as the map of atyBapnze Age territory in Brittany: (a) interpréian of some
engravings as the depiction of the river networdt Bnman landscape (enclosures, barrows) to be cechpath (b)
early Bronze Age structures known in fidlentagnes noirearea; (c) comparison between the georeferencedtexte
of the Saint-Bélec slab and the corresponding ti@ad territory, drawn from a postulated princebntre in the
middle of the springs of the Odet River, Isole Rigad Stér Laér River; (d) map of the princely bess and their
corresponding theoretical territories in Brittarlya¢kground maps Institut Géographique NationalCAD C.
Nicolas; b: barrows according to Fily 2008 with afek, ‘Roman road’, DRAC/SRA Bretagne; c—d, magdi€oblas).

Age settlements, barrows, field systems, and tr&dée elements are more difficult to interpret,
but might represent further components of the l@alscape, for example springs, tributaries or
folds in the landscape, or additional anthropogetrniecctures. Taken as a whole the carvings seem
to show two scales of representation: one whiédiily realistic figuring the general topography;
the other one, slightly magnified, shows piecethefanthropogenic landscape. This is a trait of
map-making also seen on large-scale medieval mdgdy 1987), and means that physical
distances between the places depicted have beeersta because of the exaggerated scale of
the symbols.
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Excavated area

— Ditch

Barrow cemetery

~— Roman Road

La Motta

FIGURE 11 Comparison between some carved pattdrtiseoSaint-Bélec slab with Early Bronze Age enates
(above) and field-system (below) in north-west [Egr(a) central pattern and adjacent pecked lindscap-marks of
the Saint-Bélec slab (V. Lacombe); (b) Bel-Air evsire, Lannion, Cotes-d’Armor (after Escats 20(S)¢ross-linked
pattern of the SaintBélec slab (V. Lacombe); (dir@afield system, Calvados, excavations C.-C. BedtVauterin
and D. Giazzon, Inrap (after Marcigny 2019).

A MAP OFA POLITICAL ENTITY?

The fact that the Saint-Bélec slab was engraveitsamhole surface while modifying it
to reflect the local topography suggests that tiwear(s) intended to represent a well-defined
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portion of land. Yet, the Early Bronze Age in Baitly is well known for its large number of
barrows and stone-cists (over 3000), and its élilgals showing a strong social and spatial
hierarchy (Nicolas 2016; see Supporting Informat®i8). These elite burials are regularly
distributed in western Brittany, and are assumegktiect the centres of established territories
(c.160- 1600 krf that can be modelled using Thiessen Polygons(B898; Nicolas 2016; Fig.
S8). Such assumptions find additional support ftbenassociation between the well-furnished
La Motta barrow and the Lannion enclosure thatdbalve acted as a central place. The location
of the elite barrows along roads or overlookingiases suggests that controlling long-distance
movements and the flow of trade and exchange wasriiant (Needham 2009).

Unfortunately, few archaeological excavations haeefar been carried out in the
SaintBélec countryside. Nevertheless, the intesiet of the central motif (L49) as a central
place associated with a high-status burial underge round barrow is supported by analogy
with the recorded evidence at Lannion. Thus, takiregcentre of the territory figured on the
Saint-Bélec slab and drawing a Thiessen polygoaratdt produces an interesting result (Fig.
10d). The outlines of both the territory depictedtioe slab and the theoretical territory predicted
by the Thiessen polygon match roughly at sevenadiled square kilometres in size (respectively
843 and 545 kA). As a result, we can reasonably infer that thp orathe Saint-Bélec slab refers
to an established territory or polity of some kind.

DISCUSSION

The Saint-Bélec slab is not particularly unusuabagprehistoric maps. What is so is
the opportunity it affords to provide an idea oé thcale of such representations. While early
depictions of the topography and the social usélsefandscape have been recognized in Alpine
rock art, further map-like engravings, particulanytlantic Europe, would undoubtedly deserve
a closer examination of their relationship with itheock surface and their surrounding
environment. In north-west Europe, the Saint-Bélled appears to be contemporary with the
Nebra skydisc found in central Germany (Meller 201dlthough its chronology has been
controversially challenged (Gebhard and Krause 2P2tnickaet al 2020). Buried about 1600
BC and attributed to the Wtice culture, the bronze disc.80 cm in diameter) appears to show a
map of the heavens with celestial bodies pickedrogild. The disc and its wider context suggest
a hierarchical social organization and an econoaset on land and the control of trade, much
like that in Brittany (Bartelheim 2009; Meller 2019n both regions, Early Bronze Age social
organizations collapsed or drastically changed ratol600 BC (Risch and Meller 2015). At
almost the same time, at either end of western geyrtwvo communities symbolically buried
images of the natural world (land and sky).Bothgasy theend ofattemptsbyelite groupsto
harness power through controllingelements of ttiarabworld in which they lived.

One outstanding question about the Saint-Béledshahy it was made. It is conceivable
that there was a mythological, cosmogonic or religi discourse attached to it, but such
dimensions have been irretrievably lost. One pdggifollowing Arca (2004) and Casti (2018)
in relation to Alpine rock art, is that such a itemial depiction was a material and symbolic act
enforcing ownership. Set alongside the contempatawelopment of field systems in Brittany,
the making of the slab perhaps suggests the apmeach a new form of land tenure (Brun and
Marcigny 2012), while the distribution of elite ges is closely linked to soil fertility (Nicolas
2016). Against this background we can hypothegiaethe Saint-Bélec slab was used as either
a medium asserting authority over the territoryasra tool for managing the territory and

384



Clément Nicolas et al.

controlling land, like a cadastre. Something similas happening in the Near East during the
third and second millennia BC where early cadagtiahs on clay tablets seemingly gave the
land owners’ names (Millard 1987). Despite theadi#ht postulated socio-economic contexts —
emergent states in the Near East (Scott 2017) aissaghiefdom-based systems in temperate
Europe (Brun 1998; Earle 2002) — similar concetaarty came to the fore. This all leads to the
obvious conclusion that closer attention needstpdid to the meaning and reading of rock-art
panels elsewhere in north-west Europe and thaaeédtip they bear to social organization.
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