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Figure 1. The total area of the Coa Valley Archaeological Park. Figure with no
scale. Map produced in the ArcView 9 suite using a 10 meter resolution DEM
supplied by IGEO - www.igeo.pt by Antonio Batarda Fernandes.
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Figure 2. Photo taken shortly after the intervention in Penascosa test outcrop was carried out. Photo by Antonio
Batarda Fernandes.
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Figure 3. Intervened outcrop at the Canada do Inferno rock art site. Photo by Jaime Antonio.
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Figure 4, Intervened outcrop at the Penascosa rock art site. Photo by Antonio Batarda Fernandes.
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Introduction

It 1s extraordinary that so much open-air rock art has survived despite the harsh environmental
conditions many sites face, the impact of human actions (ranging from vandalism to theft) and human
led environmental changes affecting areas where sites are located. Yet, it is a field of study that has
received relatively little attention, a situation that contrasts with the conservation of motifs located 1n
caves which has benefited from extensive research (for instance BRUNET 1995); similarly, methods
to monitor the evolution of weathering dynamics in caves with rock art are also well developed (for
instance MALAURENT ET AL. 2007). What little 1s available for open-air rock art sites tends to
warn of the dangers of ill considered and hastily prepared conservation interventions (BAKKEVIG

2004; DEVLET & DEVLET 2002).

Approaching open-air rock art preservation and
conservation 1ssues

Critical here is a distinction between the terms ‘preservation’ and ‘conservation’. Although the
two terms are often seen as having an intertwined meaning, this author considers there is an important
distinction between the two concepts. The term ‘preservation’ is should be applied to all actions that
indirectly (that 1s, without directly intervening in the fabric of a heritage element) aim to address
menaces to the perpetuation of that heritage asset. Most of these menaces have an anthropogenic
origin, or are greatly enhanced by human intervention on the land from the micro-scale (e.g. over
visiting at a heritage site) to the mega-scale (e.g. climate change). Thus, heritage management
strategies are created and implemented to try to inhibit human impacts from accelerating natural
weathering or natural decay processes at work at a given site besides preventing the destruction
of heritage assets due to vandalism or economic growth (farming, infrastructure building or urban
development). On the other hand, the term ‘conservation’ 1s proposed to include all the *hard’
interventions brought to bear on heritage assets with the aim of prolonging their ‘natural’ physical
lifetime. Therefore, actions such as stabilization, consolidation, and cleaning are conservation actions.
Although different words might be used, it is suggested that such a distinction is made not only
for clarification and systematization questions but also in relation to the theory, methodologies and
techniques behind each concept which are quite different and ultimately rest in different spheres of

academic tradition.

The importance of documenting rock art

Since rock weathering dynamics are complex and not yet fully understood processes (DOEHNE



& PRICE 2010), many authors point that compiling competent documentation work is of paramount
importance to the endurance of ancient rock art imagery. As the argument goes, since it is unrealistic
to tackle weathering dynamics active on the total corpus of the planet’s rock art some panels and
outcrops that host ancient imagery will inevitably break-up and their motifs lost forever. Carrying
out documentation work will assure that at least accurate copies of motifs will be available to
future generations. Furthermore, documentation work, of both motifs and of the whole rock massif
where they are located, can be an essential tool to record, describe and precisely locate weathering
patterns active at a given rock art panel or outcrop. In the last few years, quite a few methods have
been developed for recording rock art and associated natural weathering patterns. Most have taken
advantage of the possibilities offered by combining new photographic and computer technologies
such as digital enhanced photography, photogrammetry, laser scanning or multispectral photography.
The application of these new technologies have made available accurate, relatively simple to
use, reasonably cost-effective, and essentially non-contact methods to record rock art and weathering
patterns. Due to its technical and equipment requirements, laser scanning is considerably less
affordable than photogrammetry. The latter, for the same reasons, will be less affordable than “plain’
digital photography. The swift introduction and adoption of these new methods has almost entirely
replaced the *old-fashioned’ intrusive and sometimes damaging methods of recording rock art
(SUNDSTROM & HAYS-GILPIN 2011, 354). Documentation is a valuable tool for raising awareness
of the public, communities, and, especially, future generations to the value of rock art, the need to

preserve it, and the proper ‘ethical’ fashion to visit and experience it.

Transdisciplinary approaches

From the many calls for conservation of rock art coming from very different parts of the world,
it becomes apparent that there are many threats to the perpetuation of this significant heritage.
Nevertheless, while some authors reference physical weathering as the most pressing risk (for instance
POPE ET AL. 2002), others invoke the negative effects of Biodegradation, especially when lichen
colonisation 1s concerned (for instance TRATEBAS 2004) or human factors (for instance DEACON
2006). It 1s suggested that these different attributions of the nature of risk have more to do with the
specific area of expertise of each researcher, and, more importantly, with the different environments
where rock art exists. Hence, these different settings will determine which weathering patterns are
more active and pose more urgent risks to be dealt with by rock art managers and conservators.

The worldwide paucity of such professionals signals that open-air rock art conservation has
not received the attention that other archacological features have attracted. The panorama is slowly
changing as touristic development is contributing to raised awareness and the transformation of some
sites into tourism attractions (DEACON 2006). Hence, other more developed fields of research,

within conservation studies, should be examined at this point. One of those areas is building stone
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conservation, from which, in theory, relevant insights can be drawn for open-air rock art conservation.
Nevertheless, the two disciplines deal with the treatment of stone material that exists in very different
conditions: fresh unweathered stone recently exposed to decay as against paleo-weathered rock
surfaces that have been out in the open for many millennia. As the two types of exposure are in
essence quite different, so are the appropriate conservation strategies, materials, and methods that can
be successfully applied.

On the other hand, DOEHNE & PRICE (2010) note that the conventional approach in building
stone conservation tends to order weathering dynamics in closed areas of research such as geological,
biological or chemical. In fact, it is important to recognize that:

“a few key parameters often dominate each weathering process and the result can be nonlinear
and even chaotic, in contrast to previous assumptions about linear rates of erosion. (...) the
straightforward concepts of magnitude, frequency, and dose-response (...) are being modified by
ideas of thresholds, feedback loops, and nonlinearities” (DOEHNE & PRICE, 75).

Understanding natural degradation of open-air
rock art

An area of great interest for rock art conservation is climate change. A necessarily speculative
but plausible exercise on the different ways climate change may affect build stone conservation
was undertaken by VILES (2002). This author suggests that there will be deteriorating processes
hastening or getting worse but that others will slow down. However, the author also points that the
outcome of these often-competing impacts will be difficult to individualize or measure. Nevertheless,
regarding physical weathering processes, VILES (2002) proposes that global warming will signify
a decrease in the impact of freeze-thaw induced weathering in several areas of the planet, namely in
those located outside cold regions. Likewise, expected “reduced diurnal temperature range™ (VILES
2002, 410) will imply a decrease in scale and incidence of stress provoked by thermoclasty. However,
variability in pluviometric regimes may inversely affect thermal expansion as well as the other two
major physical weathering processes, crystallization and hydration. As for chemical weathering
processes it 1s likely that higher temperature and precipitation will hasten the role these processes
play in stone deterioration. However, regions that undergo a decrease in rainfall may not suffer
such a hastening (VILES 2002, 411), eventually experiencing some degree of deceleration of these
processes. The impacts of climate change on biological weathering dynamics remain unclear. VILES
hypothesises that “as rainfall increases, biological growth will also increase, but the growth will be
more benign and less damaging (in wetter areas) than in drier environments where endolithic growth
forms are common™ (2002, 411). Nonetheless, “further work needs to be done to establish whether
changing climates will alter the balance in any one area between biophysical and biochemical attack

and bioprotection.” (2002, 411). Although the study specifically addresses impacts on build stone



conservation, it i1s suggested that these propositions can be applied to rock art conservation since the

weathering mechanisms that will be impacted upon are also quite active regarding in situ stone decay.

Conservation interventions on open-air rock art

DEVLET & DEVLET (2002) provide an illustrative account of helpful in promoting informed
conservation of rock art. The authors describe interventions (crack filling, surface impregnation
with cement and other materials), carried out in the 1970s that was intended to stop the surface
deterioration of south Siberian schist engraved rock art panels. These actions produced irreversible
impacts and became complementary factors in deterioration. For that reason, in the last few decades,
crack filling, reattachment, massif consolidation, and the impregnation of rock surfaces, are being
approached with great caution, especially given the scale of unintentional damage that resulted from
past interventions. Against a background where conservation actions are of a complex and delicate
nature, there is often little information on the long-term implications of using new materials, which
are often used within largely uncontrollable environments. AVERY offers an enlightening account of
how laboratory testing might prove helpful avoiding ill-prepared interventions at rock art outcrops
even though *success in simulated laboratory experiments may not necessarily indicate results which

might be obtained over long periods of time under natural conditions in the field” (1978, 6 8).

Conservation of the Coa Valley rock art

Natural processes play a critically important and rather understudied role in the long-term security
of rock art and yet are not well covered by archaeological research. Therefore, trying to holistically
understand and address all the degradation dynamics is not an issue unique to the Coa Valley
Archacological Park (see Figure 1). Although each case has its own specific overall context, the Cda
Valley 1s a relevant case study. As part of an integrated management philosophy, the author has been
developing a Conservation Programme for the Coa Valley Archaeological Park that set the bases for

monitoring and recording natural degradation threats (FERNANDES 2007).

Experiments in the Coa Valley

One of the most important actions already implemented by the Conservation Program was the
pilot conservation interventions in un-engraved outcrops where weathering and erosion dynamics
work in similar ways to those affecting the engraved outcrops. These experiments were designed

to test the applicability and ageing of conservation materials and techniques that might be used in
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future to confer stability to the rock art outcrops and panels. A thorough account and discussion of
these experiments, carried out in 2004, can be found in FERNANDES (2008). Nevertheless, it is
worthwhile to examine briefly some of the practical results of the experiments.

The three Portuguese companies involved in the experiments followed, generally speaking,
similar strategies and used analogous materials. The background all the companies’ share, which
1s one of build stone conservation, explains the similarities. It would have been reassuring to hire
specialists in the conservation of open-air rock art located in schist outcrops but unfortunately these
are not readily available in Portugal or any other European countries. On a conceptual level, all three
companies opted for the consolidation of the tested un-engraved outcrops, which meant filling up of
fractures, gaps, and diaclase boxes. The materials used included a range of different supplies (such as
elastomeric membranes to help seal diaclase boxes, and epoxy resins to test the reattachment of small
loose portions of outcrops). However, the core material consisted of lime-based mortar that was mixed
in different gradations and adding (or not) local ground schist. At the testing stage it was decided
not to emulate tones and textures of the rock so that the interventions would remain well discernible.
Nevertheless, it is relevant to reckon how intrusive were the interventions and whether more ‘friendly’
alternatives could have been applied.

The intervention in Penascosa rock art site was very minimal in terms of conservation actions and,
therefore, when seen from a reasonable distance to the outcrop, is hard to identify (see Figure 2). The
followed option implied only to apply mortar on the side areas of the outcrop to prevent water from
circulating inside the outcrop and consequently very little information on possible conservation actions
can be extracted from it. The other two interventions followed a more incisive approach, by directly
addressing the treatment of fractures present on the surface of the outcrops. One of the mortars used in
Canada do Inferno rock art site reveals some kind of biological colonization with areas progressively
acquiring a green colour. However, when carrying out later fieldwork, it was observed that the green
layer was not present on the said mortar (see Figure 3). Since field observations were carried out in
different periods of the year (not present in the Summer, present in Winter), it can be suggested that
this biological colonization 1s dependent of available moisture.

One of the objectives of the Ribeira de Piscos intervention was also that occasional flooding
would help to give a more natural appearance to the treated outcrop (see Figure 4). Floods deposit
sediments that in turn became the needed soil for smaller, in a first phase, and then higher plants to
root. Since the trial interventions were executed at least one major flood has occurred. However, this
flood has not lasted for too long, and, consequently, the amount of sediment deposited was minimal.
Therefore, the Ribeira de Piscos outcrop still possesses a somewhat unnatural looking. However,
assessing the behaviour of the applied materials and of the treated outcrops when exposed to such
a stressful event was also one of the objectives of the interventions. Of the three interventions only
the Canada do Inferno outcrop was not located in an inundation area. After the end of the flood and
consequential lowering of water levels, an analysis of the other two sites revealed that both treated
outcrops behaved well and that no loss of materials, both in the rock and applied materials. Due to its

similarities, the case of the periodically flooded Cda outcrops that after treatment have resisted well



to repeated wetting and drying, submersion and emersion episodes is relevant in the context in which

Bangudae rock art panel stands today.

Conclusion

The decision to promote the pilot tests has proved to be an adequate strategy. The experiments
helped to find solutions to several problems that a real intervention will necessarily have to face.
The most relevant actions concerned the structural stability of the engraved panels, an operation that
can be considered under the framework of a consolidation approach. Confining of large openings
that are causing the progressive loss of engraved areas fits the concept of minimum intervention and
allows creating an adaptive intervention strategy only using more intrusive actions only when new
data demonstrates that no softer solutions are able to mitigate problems. The evaluation carried out
has shown that the applied materials are behaving well and that the interventions have not caused an
increase of the weathering evolution dynamics in the treated outcrops. Nevertheless, extended and
continued monitoring of the evolution of applied materials and techniques within the environment in
which they were used will further reinforce these findings, thus contributing to a full validation of the

proposed solutions.
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