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Abstract: Mud fragments, dedicated to construction tasks, are commonly found in Recent Prehistory sites
of the Duero Valley. However, only recently in-depth studies have been carried out on this subject. Such
works are providing interesting results on the building activity developed by the prehistoric societies of
these territories concerning their knowledge of carpentry techniques, which can be observed from the
imprints that remain in those «prehistoric clays». The following data is provided by a group of building clays
recovered from various sites between the lll and Il millennium BC, located in the Duero Valley. Those mate-
rials have been examined under general macroscopic conditions in order to detect a series of imprints with
right angles typical of planks, beams and other solutions for optimising the raw wood material. A selection
of these has been documented volumetrically using digital photogrammetry providing a series of digital
moulds from which to obtain the positive in a non-invasive way.
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Resumo: Fragmentos de barro de construgdo ocorrem frequentemente nos sitios arqueoldgicos da Pré-His-
téria Recente do Vale do Douro. Porém, sé hd pouco tempo se realizaram trabalhos aprofundados que
estdo a fornecer resultados inovadores, nomeadamente, no que se refere ao dominio das técnicas de
carpintaria, observdvel a partir dos negativos identificados. Apresentaremos os dados fornecidos por um
conjunto de fragmentos de barro de construgdo recuperados em vdrios arqueossitios do lll e Il milénios a. C.
do Vale do Douro. Realizou-se uma observagéo macroscopica geral das pecas, em busca de vestigios decor-
rentes da utilizacGo de madeira na construgéo. Uma vez detetadas uma série de impressées que apre-
sentam dngulos retos tipicos das tdbuas, vigas e outras solugbes de otimiza¢do da matéria-prima vegetal,
documentou-se volumetricamente uma sele¢éo de fragmentos utilizando a fotogrametria digital, para se
obter uma série de moldes digitais, a partir da qual se obteve o positivo de uma forma ndo invasiva.

Palavras-chave: Calcolitico; Idade do Bronze; Arquitectura; Carpintaria; Fotogrametria.

1. INTRODUCTION

Clay construction fragments are a kind of archaeological evidence that has not started
to receive proper attention in the Iberian Peninsula until relatively recent times'. It is
common for these remains to be referred indistinctly as «adobe» or «rammed earthy,
despite the fact these are construction techniques with different degrees of complexity,
as well as different historical developments. These studies have not only allowed for
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a more specific use of these terms but have also revealed the use of other techniques such
as «wattle and daub» or, more recently, the use of kneaded mud «balls».

In the case of the Spanish Northern Plateau, the lack of studies has been aggravated
by a recurrent absence of architectural evidence during the III and II millennium BC. That
eventuality has fomented an interpretation of the settlements as itinerant, formed by fragile
dwellings made of perishable materials’. Therefore, despite the existence of housing floors
formed by postholes or stone socles, the main archaeological evidence of the existence of
housing structures, is the presence of accumulations of mud construction fragments inside
pits, generally considered as silos reused as rubbish dumps®. These remains have not been
analysed in this area until less than a decade ago®. They have confirmed the exclusive use of
the wattle and daub technique for the dwellings built on the Chalcolithic site of El Casetén
de la Era (Villalba de los Alcores, Valladolid)®. The use of this technique is not discordant
with the erection of resistant structures capable of withstanding the passage of decades and
whose destruction by fire requires a significant effort, as has been demonstrated by various
experimental archaeology projects carried out in the Balkans’.

Wattle and daub requires large amounts of wood to form a framework that will
later be covered in mud. The hardening of this because of the fire of these structures has
allowed the preservation of the negative of this latticework that constituted the nucleus
of the wall. The study of this material from various sites from the III and II millennium
BC is a central part of the PhD research project of the author of this article. During the
macroscopic analysis of these, several unique imprints were identified that could suggest
the development of woodworking techniques among these populations. Although the
use of these techniques has been known in the Peninsula since the Neolithic period
thanks to the exceptionally preserved finds of posts and other wooden elements from
La Draga (Banyoles, Girona, Spain)’, it is usual that no trace of this type of evidence
remains. For this reason, the intention of this text is to publicise this type of evidence,
which provides a new tool for detecting this type of artisan process and, based on its
study, try to specify the geographical and chronological extension of these in the Spanish
Northern Plateau, as well as trying to elucidate different manufacturing techniques.

2. METHODOLOGY

For the present work, the sites with possible imprints of planks or beams belonging to the
main cultural horizons of the Recent Prehistory of the Northern Spanish Plateau have
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been selected (Fig. 1 and Table 1). Unfortunately, we do not have any remains of construc-
tive material in the otherwise scarce excavated bell beaker settlements. For example, we
only have four documented huts for the entire Duero Valley, as opposed to 41 belonging
to the previous period.

Table 1. Selected sites and total fragments analysed

Cronology Settlements | Total framents | Total weight (Kg)
Pre-Bell Beaker Chalcolithic E;setén dela 1902 141,60
Los Cercados 458 10,45
Los Bajos 205 10,01
Early Bronze Age Los Torojones 74 39,89
El Parpantique 137 62,27
Pico Romero 92 6,37
Middle/Late Bronze Age Carricastro 335 17,06
Los Tolmos 79 20,44

These fragments belong not only to the walls of the houses, but also to other
elements such as floors or hearths. Those belonging to the walls are catalogued by the
technique used: wattle and daub, kneading or adobe, although there are always uniden-
tifiable pieces. This cataloguing is based on criteria such as the morphology of the piece,
its porosity, the inclusions present (both lithic and vegetal), the presence of smoothed
faces and lastly, the presence of vegetal imprints and the nature of these.

The framework consists of a series of wooden pillars between where flexible rods
are intertwined to form the core of the wall. The mud, once burned, preserves the imprint
of this framework. Both thick posts and smaller rods can be distinguished, sometimes
grouped in parallel. There are also marks with smooth faces and/or angles that will be
analysed in greater depth.

These imprints usually form approximately the arc of a circumference, which makes
it possible to obtain the approximate diameter of the original trunk or branch by using a
simple mathematical operation. Nevertheless, a series of different impressions have been
located, which have motivated this study. These are generally flat section impressions or
at a 90° angle, that shows the negatives of the veins in the wood. The imprints that have
been interpreted as belonging to beams or planks, which implies a certain degree of
carpentry work that gives the raw material its shape. Similar imprints were detected in
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the Italian Neolithic settlement of Trasano (Matera, Italy) who were interpreted too as
marks of beams/planks’.

To help the study, photogrammetric models of these impressions have been made
with the aim of obtaining the «positive» of the imprint in a non-invasive way such as
making virtual moulds. Even though digital photogrammetry has numerous applica-
tions in the field of archaeology, it seems that obtaining these positives is not usually
a common practice, although it is a simple procedure. The photogrammetric model is
imported into the free software program Blender, where a cube is added to intersect
with the piece, covering the imprints. Once placed, the «Boolean» modifier is applied,
using the «difference» operation. The result, once the original model has been hidden
or eliminated, is to obtain the positive of the impressions inside the previously created
cube (Fig. 2).

At this point, the lighting tools in the program can be used to enhance the relief
of the face imprints to improve their visualization. This is a process that requires taking
of many images and a considerable amount of time to process the three-dimensional
model. Because of that, this technique has only been applied to a selection of pieces.
The elements with possible evidence of carpentry have been documented photograph-
ically from various angles, paying special attention to the distribution of the imprints.

3. CHARACTERISTICS OF THE SITES STUDIED

Most of these sites have a similar context for this type of fragments: in secondary position
inside negative silo type structures'. Only the settlements of Vifia de Esteban Garcia'?,
Los Torojones, El Parpantique", Pico Romero'* and Los Tolmos' have evidence of rubble
associated with the foundations of the habitation structures. Another common aspect,
which is key to understanding the preservation of this material, is fire. All the fragments
studied have been exposed to high temperatures, which have hardened them and «fossil-
ised» the wood traces.

On the contrary, the volume of material recovered, and its state of preservation
differs substantially depending on the cultural horizon. Fragments from Pre-Bell Beaker
Chalcolithic and Early Bronze Age sites are more numerous and generally have a signifi-
cantly less eroded external appearance than those from Middle/Late Bronze Age sites.
Both the scarcity of material and their rolled appearance may be the result of the location
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of these settlements. These are generally located on the ridges of the calcareous moor-
lands, whose erosion over the centuries has made the levels of habitation disappear®.

Despite the existing divergences, it seems that the wattle and daub technique
remains predominant during this period of two millennia until the generalization of the
adobe technique in the Early Iron Age". It is true that some fragments of Middle/Late
Bronze deposits have been interpreted as adobes (Fig. 3) but they should be treated with
caution due to the factors already mentioned, in addition to their small size.

4. THE IMPRINTS

From the material interpreted as daub, almost half of the pieces present at least one
imprint of the framework, apart from Los Cercados, Los Bajos and Carricastro sites
(Table 2). Both the first and third have a very fragmented sample that makes it difficult
to identify the traces of the timber. In the case of Los Bajos, it is known that the material
was selected prior to its delivery to the Museum of Zamora, so the sample may be biased.

Table 2. Total amount of daub fragments per settlement

Sie Toaldain DO eamplank
fragments imprints imprints
Caseton delaEra 1163 265 29
Los Cercados 179 14 3
Los Bajos 102 25 4
Vifa de Esteban Garcia 350 171 27
Los Torojones 33 15 9
El Parpantique 32 16 13
Pico Romero 52 33 8
Carricastro 187 31 2
Los Tolmos 42 24 12

The most outstanding impressions are those that have flat surfaces or those that
form a 90° angle. Sometimes they can be confused with smooth surfaces belonging to
flat finishings or corners, especially when the imprint is eroded. When there is a good
conservation, the veins of the wood could be seen, which clears up any possible doubts
about its attribution. On other occasions, their distribution provides the definitive track

16 FONSECA DE LA TORRE, RODRIGUEZ MARCOS, 2017.
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when, for example, two of these impressions appear in parallel or in relation to other
branch impressions (Fig. 4).

Unlike the impressions of trunks and branches, the approximate dimensions
cannot be calculated from the impressions of these planks or beams. Only in very rare
cases is the total width of at least one side of these planks or beams known. For this
reason, the double attribution of beam/plank is used to give an approximate interpre-
tation of the wood, whose imprint has been fossilised in the clay.

Based on the observation in section of these marks, we can see how those that belong
to Chalcolithic enclaves show angles slightly more open than 90, a fact that contrasts
especially with later examples in which the elaboration of the beams or planks seems to
reach a higher level of expertise and/or standardisation.

In addition, a particular variant is only detected in the Vina de Esteban Garcia
site. These are imprints that form tighter angles, at around 45° or less. Two straight sides
that create a «v» section usually form them but, on some occasions, one of the sides has
a certain curvature (Fig. 4). They could be radially sectioned rods aimed at optimising
the resources used in the framework from a minimum effort. The division into sections
can be carried out with the help of a wedge that makes a first incision, and the rest can
be separated manually by pulling both halves in opposite directions. This possibility is
among the techniques traditionally used in carpentry and some approaches have even
been made since experimental archaeology®. Four of the 26 pieces from this site show
this type of technical solution, generally in groups of two or more arranged in parallel to
each other, which seems to confirm their use in the framework of the walls. This way of
treating the wood is not at odds with the elaboration of beams/boards that are profusely
represented in this settlement.

We are therefore faced with at least two clearly differentiated techniques. On one
hand, a quick and simple way of working the wood that has only been located in one of
the sites studied (Vifia de Esteban Garcia). On the other hand, we have enough argu-
ments to confirm the practice of woodworking to produce beams or planks, although
the fragmentary nature of the materials prevents us from distinguishing on most occa-
sions which of the two elements we are dealing with.

Most of these plank/beam imprints appear in isolation, unrelated to other marks.
When this happens, they are usually curved branch imprints, usually arranged in parallel.
There are some examples of two parallel beam/plank marks, mainly in Early Bronze Age
sites. The only evidence of a possible fit between pieces of carved wood is found in a piece
from the Chalcolithic period of El Caseton de la Era (Fig. 4), where two impressions
cross at a 90° angle. Unfortunately, the poor conservation of the fragment prevents greater
precision in the joining of these two strips.

8 ENNOS, VENTURA, 2017.
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5. GEOGRAPHICAL AND CHRONOLOGICAL DISTRIBUTION
Although the presence of carpentry knowledge in the Spanish Northern Plateau during
the III and II millennium BC has been confirmed, it seems that the frequency of its use
varies from one moment to another, there being even possible different local trajectories.
First, we must consider the existence of three main geographical areas: the western
area, dominated by the countryside with a slight hillock relief, the central area where
the clayey countryside alternates with the limestone moorlands, and the eastern area of
the High Duero Valley, characterized by a more rugged orography. This not only deter-
mines the emplacement of the settlements but also the access to the raw materials used
in the construction. As it can be observed, not all the areas have archaeological sites
mentioned in this article (Table 3); this is because the materials recovered and studied in
those enclaves have not yielded any signs suggesting carpentry work. This fact is espe-
cially significant in the western area, where woodworking vanishes after the Chalcolithic
period. In any case, despite the numerous testimonies presented by La Vifia de Esteban
Garcia, they are only 13% of the total of trusses located in the site, in the same range as
the rest of the contemporary settlements. Precisely, this settlement has provided one of
the largest collections of Chalcolithic polished stone axes and hoes" who could be used
for those carpentry works.

Table 3. Selected sites and total fragments analysed

Cronology Western area Central area Eastern area

Chalcolithic Los Bajos Caseton de la Era

Vifa de Esteban Garcia | Los Cercados

Early Bronze Age Los Torojones
Pico Romero
El Parpantique

Middle/Late Bronze Age Carricastro Los Tolmos

This trend is totally opposite in the central and eastern zone of the Plateau, where
the percentage of beams/planks over the total of imprints is close to 50% in Early Bronze
Age sites. At this point, it should be remembered that the sets of material studied are
notably smaller than those of the previous period. This may indicate that we are dealing
with a sample selected by the archaeologists and not with the totality of the unearthed
material, which would mean that we are dealing with involuntary altered percentages.

1 STRATO, 1993.
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It is remarkable how the imprints of beams/boards documented in Early Bronze
Age settlements systematically present 90° angles, as well as more uniform surfaces,
which speak of a greater degree of expertise and standardization in the woodwork,
perhaps showing the existence of specialized artisans (Fig. 5).

However, once we get into the Middle/Late Bronze Age, the evidence of carpentry
declines again, although it seems to remain at higher percentages in the east of the valley.
Despite the fact that the settlement of Los Tolmos (Caracena, Soria) is considered to
be a stationary shelter, some of the imprints shown the presence of beam/planks and
the exceptional testimony of chopping marks from an axe in a post end (Fig. 6). This
could suggest some continuity of the craft practices developed in the Early Bronze Age.
In any case, the simple fact that we only have two examples for this period is sufficient
testimony to the apparent abandonment of these practices. This fact may be related to
the climate change that occurred in the transition from the III to the II millennium BC,
discovered thanks to palynological analyses®. This change in climatic conditions would
not only have caused a change in economic practices towards grazing but also changes
in the tree species available for construction.

6. CONCLUSIONS

It seems to be demonstrated that since the beginning of the III millennium BC, human
groups had skills in carpentry that they applied to their dwellings. This fact should make
us reflect on the traditional interpretation of these structures as feeble or temporary.
The scarcity of evidence in situ of the huts of these societies may be due to other factors
of a cultural nature that imply the use of fire to dismantle these structures in order to
later deposit their remains inside pits.

It is possible that during the Chalcolithic period, any member of the group, given
the simplicity of the documented techniques, could practice woodworking. However,
we must consider the possibility that since the Bronze Age we find ourselves in front of
specialized artisans who are dedicated exclusively to the task of shaping wood, not only
for architectural purposes, but also for the realization of other types of objects that have
not left archaeological traces.

The lack of documented evidence in the Middle/Late Bronze Age may be due to
both the scarcity of recovered building material, which also presents a high degree of
erosion, and the change in economic and settlement practices of these groups.

Finally, it is worth noting the potential of the use of digital photogrammetry to
support this type of study based on the imprints left on the clay, both in the construction
material and in the ceramics. By obtaining digital moulds, it is possible to study in more

2 LOPEZ SAEZ et al., 2014.
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detail other artisan activities such as basketry or rope making, as well as the study of
leaves and seeds that have left their mark on the clay and that could complement the
palynological and carpological analyses.
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Fig. 1. Geographical localization of the settlements studied: 1. Casetdn de la Era (Villalba de los Alcores, Valladolid);
2. Los Cercados (Mucientes, Valladolid); 3. Los Bajos; 4. Vifia de Esteban Garcia (Salvatierra de Tormes, Salamanca);
5. Pico Romero (Santa Cruz de la Salceda, Burgos); 6. Los Torojones (Morcuera, Soria); 7. El Parpantique (Balluncar,
Soria); 8. Los Tolmos (Caracena, Soria); 9. Carricastro (Tordesillas/Velilla, Valladolid)

Fig. 2. Creation of a digital mould: A — Importation of the photogrammetric model; B— Creation of a cube and
application of «Boolean modifier»; C — Final result
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Pre-Bell Beaker Chalcolithic:

Caseton de la Era Los Cercados Vifa de Esteban Garcia Los Bajos

95 1% 4% 9% 1% 1%
.

2

3%

Early Bronze Age:

Pico Romero El Parpantique Los Torojones

2% 4% 1%

Middle/Late Bronze Age:
Carricastro Los Tolmos

15%

Il Wattle and Daub M Kneading I Adobe? " Cladding
M Floor I Hearth M Pottery Holder M Pit Coating
M Roofing B Others B Shapeless

Fig. 3. Presence of each main typological classification in every settlement studied
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Pre-Bell Beaker Chalcolithic
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Fig. 4. Examples of fragments with plank/beam imprints from the settlements studied
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Los Torojones

1582

I Left beam/plank Right beam/plank .

Fig. 5. 3D mould of the plank/beam imprints documented in the fragment 1582 from
Los Torojones (Morcuera, Soria)

Los Tolmos
LT5

Chopping marks

H ™.

Fig. 6. Fragment LT5 from Los Tolmos (Caracena, Soria) where an end of a post could be
identified, included the tree rings and a couple of chopping marks, clearly identified in the
3D positive of the imprint
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