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Abstract

Earthen materials are deeply present in the building traditions. Their study typifies a key analysis, not only
for the history of architecture and technology but also for the investigation of social and economic dynamics.
There is no experimental reference system for the technological and morphological variability in wattle and
daub. It is possible to identify four main categories of experimental variables related to: raw materials, frame
technology, daub technology and firing/decay processes. These variables are verifiable and can be document-
ed by a settled protocol. In order to obtain a large amount of information, we opted for a prototype made of
portions of full-scale walls.

Keywords: wattle and daub, earthen architecture, fire, prehistoric technology, experimental protocol.

Resumen

La tierra es un material muy presente en las tradiciones constructivas. Su estudio supone un anélisis clave,
no solo para la historia de la arquitectura y la tecnologia, sino también para la investigacién de la dinamica
social y econdmica. Se puede sefnalar la ausencia de un sistema de referencia experimental para la variabili-
dad tecnolégica y morfoldgica de los rebocos y muros. Es posible identificar cuatro categorias principales de
variables experimentales relacionadas con este tipo de edilicia: las materias primas, la tecnologia de muros,
la tecnologia del barro o lodo y los procesos de quemado / desintegracion. Estas variables son verificables
y pueden ser documentadas mediante protocolo establecidos. Con el fin de obtener una gran cantidad de
informacion, optamos por un modelo de prototipo hecho por partes de paredes a una escala completa.

Palabras clave: bahareque, construccion de tierra, tecnologia prehistérica, fuego, protocolo experimental.
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INTRODUCTION

Burned daub fragments are frequently found in archaeological contexts. The partial
conservation and the different shape of these remains, as well as the various use that
earth materials had for ancient communities, complicate their interpretation. Daub,
especially when the fragments show the frame imprints, is often related to the wattle
and daub technique. To obtain this material, sediments are mixed with water, sometimes
also adding vegetal or mineral tempers. Rammed earth, cob, mudbrick and other hybrid
techniques are part of the technological choice since prehistoric times (De Chazelles, Klein
2003). Earthen materials are deeply present in the building traditions from Prehistory until
nowadays and therefore in the archaeological record. So their study typifies a key analysis,
not only for the history of architecture and technology but also for the investigation of
social and economic dynamics.

This paper focuses on daub and wattle and daub technique. It represents a topic of primary
relevance for the study and interpretation of building techniques in ancient times and one
of the main archaeological proxies for the interpretation of single dwellings.

Experimental archeology on architecture often concerns woodworking and general
structural problems (i.e. Drury, 1982; Petrequin, 1991), firing dynamics (Shaffer, 1993;
Apel et al. 1997; Gheorghiu, 2005; Rasmussen, 2007; Tipper 2012) or the amount of
daub preserved after a firing event (Bankoff, Winter, 1979; Cavulli, Gheorghiu, 2008]. An
experimental reference system for the technological and morphological variability in wattle
and daub and other earth building technologies is so far absent. The aim of this project is to
test this variability and to provide more elements for its identification in the archaeological
record. For the first stage of the research, we want to focus the experimentation mainly on
burned daub fragments.

QUESTIONS

Several questions are raised during the analyses of archaeological daub, first of all about
the nature and provenance of earthen raw materials and their selection or preparation.
Investigations on the processing strategies relate to the identification of intentional or
random inclusions (vegetal and mineral tempers, anthropogenic features intentionally
added or different kinds of random inclusions), daub moisture (water ratio) and the
accuracy of the mixture. The estimation of volume of the different components represents
a relevant issue for the lines of research.

In terms of wattle and timber framework technologies, the identification of the materials
and their assembly strategies are mainly based on the morphological analysis of
burned fragments, especially their imprints. Is it possible, through the print analysis, to
recognize different classes and species of timber or other organic materials employed
for the structure? What about their processing (i.e. debarking) and their assembling
strategies? How can we find the correct orientation of the prints and the original position
of the imprinted elements in the dwelling? Why did researchers find a low number of
fragments with cross-prints in prehistoric contexts? These are just a few questions about
the morphology of dwellings and frames.

It is also difficult to identify the daub installation techniques, especially to recognize the
movements used setting the earthen materials on the wall surfaces and the finishing
processes. This technological study could be helpful for the correct orientation of
fragments as well.
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Finally, the identification and recognition of firing, decay and taphonomic processes is
essential for the correct reconstruction of archeological structures.

PROTOCOL

Our experimental protocol is only a first suggestion and a starting point for all the scholars
who study daub technology. It is possible to identify four main categories of variables

related to:

1. Raw materials (employed for daub and for the frame).
2. Frame technology (processing and assembling of materials; final structure of the

frame).

3. Daub technology (processing and installation of daub; final appearance of the wall).
4. Firing and decay processes (building and daub).

Each category is composed by several different specific variables, wich can be documented

during the experimentation (Figures 1 and 2).

But how is it possible to test the variety of building
techniques? The experimentation on new real scale
buildings can give very complete and accurate data,
but it takes a lot of time and resources. Moreover,
dwellings in Archaeological Open Air Museums or
other real scale buildings are rarely constructed to
be burned, except in exceptional cases of accidental
burning or experimental projects focused on burned
buildings (i.e. Apel et al. 1997; Bankoff, Winter 1979;
Cavulli, Gheorghiu 2008; Gheorghiu 2005; Rasmus-
sen 2007; Shaffer 1993; Tipper 2012). In order to
obtain a large amount of information, for our set of

Figure 3.
Experimental model
exposed to a final fire
event.
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perimental process (Figure 4). On
the other hand, issues regarding the lifespan of the dwelling and the decay processes
require long experimental procedures (in terms of time, at least months or years) and
are extremely variable. Furthermore, firing dynamics for the models can be too differ-
ent from the full-scale ones, so at this moment it is hard to find answers for this topic.
Experiments with models can be complete in term of technological and morphological
analyses of the structure, but data on fire dynamics and conservation of remains are just
approximate.

Each experimental model, based on archaeological data, is composed by two parallel
walls, that are 2 metres long and 1,5 metres high, and a light-weight roof to protect
them (Figure 5). Two of the three main variables are constant for both walls. Just one of
the variables changes and this allows the comparison between two different sets of raw
materials, two specific frames or two techniques of the daub installation. Measurements
and records have to be done before and after the firing event. Particular care must be
paid to the technical process (Figure 6). All the morphometrical and morphological data
about the frame and the earthen construction are recorded. After the fire event and a
short period of abandonment, the experimental model can be analyzed by archaeological
methods and all the burned daub fragments are collected. They are studied from a
macroscopic point of view, with the same protocol generally reserved to archaeological
materials, in particular: quantification and size recording; description and measurements
on surfaces and prints; recording of the shape of the fragments by correlating imprints
and surfaces; cross-section of fragments to observe the composition, the granulometry
and the pattern of the constituent features; colour recording; esteem of hardening rate
of fragments; further analyses (i.e. paleoethnobotany or soil micromorphology) can be
realized to answer specific questions. Then the experimental materials can be compared
with archaeological ones. In a second phase, it is necessary to relate every experiment
to each other. Thus we hope to identify specific markers that explain technological
behaviors and contribute to a better understanding of the archaeological record.
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Figure 5. Experimental model after its realization, waiting Figure 6. Recording the hand movements during the placing
for the fire event. of the daub.

CONCLUSIONS
It is as yet too early to answer the initial questions and to compare the data between the
different models, as we need to proceed at least to collect the data on the fragments.

There are several prospects to strengthen the experimental research on different scales;
the main aim is to estimate the reliability of the models. In the meanwhile, we want to
test and verify the reliability of the protocol. The first steps are to obtain and process the
data of every single model compared to its own archaeological context and to create an
experimental collection. All the results of the experiments will be compared to identify
analogies and differences that can help the archaeologist to recognize architectural
technologies and behaviors through daub analysis. The second step is to cross the data
to have answers from different models, in order to obtain a reference system for daub
analysis and earthen structures (Figure 3).

The seeds we want to sow in experimental dwelling makers’ minds are to evaluate and
record all the possible information about daub, in the archaeological openair museums or
in any other kind of rebuilding projects. The protocol here proposed is effectively adaptable
to every kind of experimental project on earthen architecture (on both real scale dwellings
and scale models). The final purpose is to create an international network of experimental
daub researches, collecting more and more data to compare and to share and regulate the
vocabulary and the protocol for daub analyses in archaeology.
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