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Stratagems and Back Spoils: Utilizing Backdirt in the Management of
Archaeological Earthen Heritage
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ABSTRACT
Preservation strategies at earthen archaeological sites are challenging to develop and maintain in the
long term. Environmental fluctuations, anthropogenic interference, and pedological composition are
only a few factors that can impact deterioration pathways. Owing to these complexities, there will
never be a one-size-fits-all strategy for preserving earthen sites. However, archaeological spoil—or
backdirt—can be employed to mitigate many of these challenges. Utilizing illustrative case studies
at the earthen sites of Çatalhöyük, Turkey, and Vésztő-Mágor, Hungary, the authors present the
use of backdirt as a sustainable, structurally supportive, contextually sympathetic, and visually
congruent material for earthen site conservation. Matters of authenticity, ethical mandates, and
social benefits of its use are also considered, as are its limitations.
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Introduction

The display and management of earthen archaeological sites
present a litany of challenges for site managers. The fragile
nature of the in situ structures post-excavation leaves them
susceptible to permanent loss when neither backfilled nor
strategically cared for in the long term. For sites open to visi-
tors, interpretation and presentation become key aspects of
the site management plan. Earth buildings are never stable
or static, challenging notions of authenticity, durability,
and fragility (Cooke 2015). The earthen architecture research
community, under the aegis of the International Council on
Monuments and Sites (ICOMOS), The Center for the
Research and Application of Earth Architecture (CRATerre
EAG), the Getty Conservation Institute (GCI), and the
UNESCO World Heritage Center, have been working since
the 1970s to resolve maintenance issues in order to create
widely applicable preservation strategies (ICOMOS 2023).
However, there are currently only limited standardized con-
servation interventions for these irreplaceable pieces of heri-
tage beyond capping walls and reburial (Oliver 2008). While
there is a growing recognition of the success and value of
employing traditional earthen repair techniques, in practice,
this work is still in the experimental stages in many regards
(Fodde and Cooke 2013; Uğuryol and Kulakoğlu 2013; Pinto
et al. 2017; Lingle 2022). Through exploring the benefits of a
more constructive approach in these contexts, the research
presented in this paper explores the potential for the
(re)use of backdirt as a methodology for preserving earthen
archaeological sites.

Earthen archaeological sites are difficult to conserve in the
long-term by the very nature of their composition, diagen-
esis, and the impacts of excavation. Immediately after exca-
vation, surfaces are exposed to environmental agents and
temperature fluctuations that change the equilibrium
achieved during internment, leading to structural instability

and other micro-scale pathologies, such as cracking, material
loss, and surface delamination (Matero 2015). These chal-
lenges are exacerbated by efforts to display earthen architec-
ture for the public, both in terms of practicalities and ethical
practice (Lingle 2022). Aboveground ruins and excavated
sites are subject to the impacts of anthropomorphic damage,
moisture (in the form of humidity, groundwater and precipi-
tation, and soluble salts), temperature, wind, and to the less
foreseeable but often more catastrophic impacts of animal
activity, lightning, plant growth, seismic activity, vibration,
and vandalism (Rainer 2008). Just as in antiquity (Matthews
et al. 2013), these structures require cyclical maintenance to
ensure their upkeep and survival. Acknowledging this, back-
dirt is a crucial component of a viable conservation manage-
ment plan of any earthen site. While it is unrealistic to
idealize reintegrating a grain of sand from where it eroded
from a wall, the authors argue that integrating backdirt in
this manner addresses some issues of authenticity when
structural work is required. This paper discusses this conflu-
ence of reuse and traditional craft whilst examining how the
site environment can dictate the suitability and scale of back-
dirt intervention (Campiani, Lingle, and Lercari 2022).
Cyclical maintenance is how these structures were cared
for in antiquity and must be central to their present conser-
vation management plan to ensure they can be viably man-
aged for the future (Stephenson and Fodde 2016).

Utilizing case studies undertaken at the tell sites of Çatal-
höyük, Turkey, and Vésztő-Mágor, Hungary, the authors
demonstrate that by reintegrating soil from its associated
site (and, when possible, context), the risk of earthen site
decay due to differential material behavior can be decreased
when managed correctly. Though the methodology of appli-
cation differs between these two sites, both have incorporated
backdirt into traditional skilled earth building techniques—
pisé application and mudbrick production for architectural
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support, earthen renders, grouting, and mortar—to mitigate
deterioration. The methodologies for reconstruction are well
established, utilizing site research to guide material (Matthews
et al. 2013; Love 2017) and methods (Cooke 2010) of recon-
struction, during which materials may be modified to alter
their properties (Houben and Guillaud 1994). These interven-
tions directly impact not only site statics but public percep-
tion, as well, affecting stakeholder investment into
infrastructure and display. The historic use of anastylosis
(the reinstatement of the fallen original fragments) empha-
sizes the importance placed on archaeological or historic fab-
ric and the retention of the visual narrative for a site or
structure (Cooke 2010). A further benefit of this approach is
the optical coherence with the remaining in situ archaeology
and reducing unwanted residual spoil (Lingle 2022). The
benefits of this method extend beyond the structural and aes-
thetic. Using earth from sites in this way creates opportunities
for training in an intangible heritage skill and can contribute
to a site’s broader civic mission.

Conservation Context within Archaeological Sites

Archaeological sites face many challenges: climate change,
conflict, development, inadequate governmental resources,
insufficient management, lack of funding, looting, and tour-
ism (Pedelì and Pulga 2013; Williams 2018). These dilemmas
create a very real problem of how those involved with heritage
define and create practices for caring for in situ archaeological
heritage. Fundamentally, archaeologists’ interests lie in infor-
mation and knowledge of the past, while conservators’ inter-
ests focus on preservation of the physical remains for the
future (Demas and Agnew 2006). The guiding framework of
heritage ethics concerns both the codes and principles that
shape accepted practices with tangible and intangible culture,
as well as much broader philosophical concerns around the
legal, moral, and social implications of heritage (Ireland
2018). Successful care of archaeological sites relies onmanage-
ment and conservation that can incorporate sustainable devel-
opment (e.g., environmental, economic, social, and cultural),
and is cognizant that the fulfillment of an obligation to the
future does not eliminate the responsibility to address the
needs of the present (Castellanos 2003; Matero 2015; Hender-
son and Lingle 2018; Williams 2018).

Archaeological sites traditionally have few long-term path-
ways available to them once excavations close; site features can
be removed, backfilled, left to decay, or managed in situ. There
is a fundamental shift in the nature and purpose of a site when
it transitions from a sole place of archaeological research to a
place that is also curated for visitor engagement. From a con-
servation perspective, display as intervention is an interface
that mediates and transforms what is shown into heritage
(Matero 2008). The selection of appropriate conservation
materials presents a difficult challenge in these contexts. Inter-
vention considerations include but are not limited to authen-
ticity, availability, compatibility, cost, empirical knowledge,
and sustainability (Pedelì and Pulga 2013).

Earthen architecture is built with raw earth, using a range
of techniques and styles such as rammed earth, adobe, wattle
and daub, and cob (Houben and Guillaud 1994). Earthen
architecture is one of the most universal and diversified
built heritages of humankind, and the many forms can be
seen from antiquity to the present across the globe (Correia
and Walliman 2014; Love 2017; Rosenberg et al. 2020;

Lorenzon 2021, 2023). The conservation of earthen architec-
ture, as a discipline, draws from a diverse range of fields
from archaeology, geology, architecture, ethnography, chem-
istry, craft skills, and the arts (Cooke 2010). While the origins
of conservation can also be dated back to antiquity (Brand
2000, 45), architectural conservation as it is understood
today evolved in the 18th century A.D. out of the era of the
industrial revolution in Europe, with notable contributions
from John Ruskin and later Alois Riegl (Hayes 2019). The bal-
ance of conservation intervention relative to craft and science
is an ongoing debate within the profession (Douglas-Jones
et al. 2016; Jones and Yarrow 2022). A central tenet to current
conservation practice is that it is values-driven with a focus on
understanding the significance of a heritage asset (Clark 2001).
This stems from a growing recognition of the importance of
non-western voices and influential documents such as the
Burra Charter (1979) and The Nara Document on Authen-
ticity (1994) (Winter 2014).

Soil chemistry is an important factor when examining
archaeological sites and their potential for preservation.
Effective preservation in situ requires an understanding of
the factors that might bring about deterioration and influ-
ence condition post-excavation (Corfield 1996). There is
no standard method for soil analysis, and method choice var-
ies among researchers; however, analysis of earth materials
aids in understanding possible sources of material but also
the people and society behind the structures (Love 2017).
Compositional analyses of mudbricks in an attempt to
understand how to preserve and restore earthen monuments
have been long-standing (Torraca, Chiari, and Gullini 1972;
Uğuryol and Kulakoğlu 2013). Key information includes evi-
dence of the soil type, the underlying geology, the natural salt
loading of the soil, the effect of any additional salts, the
water-retentive capacity of the soil, the degree of oxygenation
of the soil, and the local hydrological regime (Corfield 1996).
The pH of soil is normally between 5 and 9 (from slightly
acid to slightly alkaline); the introduction of new basic ions
from increased moisture can introduce hydrogen (H+),
which, combined with environmental carbon dioxide
(CO2) to form carbonic acid (CO3), can in turn increase
soil acidity (Pedelì and Pulga 2013, 13). Carbonates with
soil deposits increase soil strength and reduce moisture
damage; these formations can be naturally occurring or the
result of ashy occupational deposits (Cooke 2010). While cal-
careous soils and calcite deposits (such as lime) provide a
framework within which shrinking and swelling is less detri-
mental, calcite breaks down the clay platelets so they are re-
aligned to create a more robust material (Cooke 2010).

Many studies have identified water and moisture as pri-
mary agents of deterioration. These promote the formation
of soluble salts inside built earth, which are subject to a cyclic
process of dissolving and recrystallization that induces stress
and loss of cohesion in the materials (Rainer 2008). These
humidity cycles cause clays in the earthen architecture to
go through cycles of hydration and shrink-swelling phenom-
ena, which, in interaction with additional contaminants, can
catastrophically impact the architecture’s integrity from
differential thermal expansion, osmotic swelling, hydration
pressure, and enhanced wet/dry cycling (Doehne 2002).
Conditions such as high humidity or rising damp cause sol-
uble salts to transition to the liquid phase in a process called
deliquescence, when humidity drops below the deliques-
cence point and the salts re-crystallize, which causes
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mechanical damage to the substrate (Goudie and Viles 1997).
While in the liquid phase, salts can then migrate through the
substrate via capillary action, leading to efflorescence and
sub-florescence throughout the structure (Doehne 2002).
Structural issues relating to moisture and soluble salts can
be further exacerbated by the introduction of new materials,
which will have inherently different environmental reactions.
Backdirt in this context lends itself to being a low cost, sus-
tainable, and highly compatible solution.

The Ethos of In Situ Conservation Interventions

Ideological tenets of conservation philosophy such as rever-
sibility, authenticity, and ascribing equal value to all things
are crucial to creating a dialogue about the conceptual
value changes that conservators can make through interven-
tion (Sease 1998; E.C.C.O. 2003; Cane 2009; Icon 2020b).
The current conservation ethos advocates minimal, oppor-
tune interventions which can be retreated, often with either
traditional skills or experimentally advanced techniques
(Hölling 2017). The authors argue that, fundamentally, con-
servation practice seeks to prevent the wasteful use of a
resource to facilitate its continuing availability. Conservation
is a process that seeks to extend the life of heritage, a conti-
nuum over time. Interventions are part of a site’s history and
tell their own story but cannot be expected to last indefi-
nitely. Understanding change is part of a dynamic
decision-making process about the most appropriate conser-
vation interventions, repairs, and renewal (Henderson and
Lingle 2018). Conservation interventions reflect the thinking
and approaches of their time. This paradigm is succinctly
and now ubiquitously asserted by Matero (2008) that
“archaeological sites are made, not found.”

Adaptive reuse and constructive conservation ideas are
not new within the scope of heritage conservation (Coşkun
2015). Constructive conservation acknowledges that heritage
is a dynamic force and that protection alone is not enough
(Hill 2016). Repurposing in antiquity and adaptive reuse
are a part of the sites’ histories; however, the ideas of monu-
mentality and capturing time have been somewhat detrimen-
tal to how archaeological sites are perceived when they get to
the public presentation stage (Ahmer 2020). Problematically,
however, these types of treatments can challenge ideas of

authenticity and can be seen as restoration rather than con-
servation (Marchand 2011). A significant benefit of building
with earth is the resurgence of using traditional building and
repair skills; often, these are presented with new technologies
and additives (Landrou et al. 2016; Michael et al. 2018).
Examples of structural consolidation within a historic con-
servation context are well established (Lemaire and van
Balen 1988; Fodde and Cooke 2013; Lorenzon et al. 2013;
Barnard et al. 2016; Bizzarri et al. 2020). For earthen sites,
structural consolidation utilizes new earth materials applied
to ancient walls for structural stability and to act as a sacrifi-
cial layer from future weathering (Miller and Bluemel 1999;
Stazi et al. 2016; O’Grady et al. 2018). This methodology has
been proven to be successful in extending the life of earthen
structures and offers important opportunities for training
and community engagement. While there are colloquial
instances of backdirt being integrated into structural work,
few publications specifically identify using site soil. Fodde
(2006) briefly mentions the use of backdirt in this way at
the site of Otrar Tobe, Kazakhstan.

The alternative to structural interventions in the preser-
vation of earthen sites is the idea of consolidation: the appli-
cations of a substance (e.g., epoxies, acrylics, or silicates) to
strengthen the original material by means of infusion into
the interstices of the pores (Oliver 2008; Correia, Guerrero,
and Crosby 2015). However, penetration into earthen sub-
strates by organic synthetic consolidants is not as effective
as previously thought (Lingle 2022). While no treatment is
truly reversible, silicate systems are irreversible once intro-
duced into architectural substrates and create the potential
for disaggregation due to the formation of irregular hard
zones during the curing process (Costa et al. 2017). While
the earthen structure is still re-treatable, the question then
becomes “to what end?” Earth is a weak material that has
always been used with the idea of constant maintenance
and repair (Barnard et al. 2016). Walls were originally pro-
tected by roofs, which in most archaeological contexts are
missing. The natural evolution and alteration of the material
cannot be stopped, and so conservation can only reduce the
speed of deterioration (Chiari 1990).

From this premise, Lingle (2022) looked to explore the
potential of backdirt in the preservation of earthen archaeolo-
gical sites. The impetus for this more methodological approach
to the use of backdirt sought to bridge the gap of authenticity
while acknowledging the practicalities of taking a more struc-
tural approach to the conservation of archaeological earthen
heritage. With any structural work and, indeed, reconstruc-
tion, there are questions of authenticity; backdirt in these situ-
ations creates an interesting paradox, as it is both a part of
earthen structures but dissociated from its original location.

Archaeological Perspective

Archaeological sites consist of primarily two components:
the excavated site and its associated spoil heap. While the
value of backdirt in these contexts is further evaluated in
this special issue, in essence, spoil heaps serve two main
functions. One: backfilling material—most excavation
trenches are reburied with site spoil at the end of the field
season, and the soil that is most readily available for this is
that which was just removed. Two: landscape feature—the
dirt must go somewhere; if it isn’t back where it came
from, it’s more often than not nearby.

Figure 1. External trench, Çatalhöyük, Turkey. This trench is at the top of the
Neolithic mound and is in an area exposed to wind and water runoff. The
trench was first lined with geotextile, and then polypropylene agricultural
woven sacks filled with backdirt were systematically layered within the trench.
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Backfilling a site is done almost exclusively as a means of
preservation (Demas 2004). As standard as the practice has
become, it is not without issues. The process is usually manu-
ally executed with shovels and wheelbarrows. It is strenuous
and time-consuming, and excavators can look forward to
removing the same soil when the dig continues the following
field season. The freshly exposed site must then reacclimatize
to being freshly buried, and new diagenetic processes (soil
compaction and vegetative growth) begin. Backfilling may
not be an option in some countries or geographic locals, or
governmental permission may be needed to do so (Demas
2004). Of course, the alternative of not backfilling can be fan-
tastically destructive (Cooke 2007), so in those instances
when a site will not be left on open display, backfilling
with spoil remains the best option for preservation. Figure 1
shows an example of a trench with a temporary backfill
measure in place.

Remaining backdirt may also serve educational purposes.
For instance, The Shell Çatalhöyük Archaeology Summer
Workshops provided Turkish elementary school children
the chance to learn about archaeology by digging the site’s
1960s spoil heap (Farid 2014). The prodigious mounds left
over from James Mellaart’s 1960s excavations were perfect
candidates for such a program, as the nascent archaeologists
would routinely find artifacts previously missed (Nakamura
and Meskell 2004; Nakamura and Hodder 2021).

Unless used as backfill (and despite its educational value),
the removal of soil from an archaeological site is not a sus-
tainable practice. Spoil heaps can continue to grow in perpe-
tuity, augmenting the natural landscape, impeding
archaeological directives, and obstructing visitor context.
Their removal can be costly and environmentally impactful.
The effort required to remove spoil heaps post-excavation
often results in them remaining ex situ. Spoil heaps left in
place can become problematic if excavation footprints
expand and spoil has to be moved. This creation of a feature
within the landscape has led to the archaeological phenom-
enon of excavating an earlier excavation’s backfill, whether
intentionally (MacGillivray, Sackett, and Driessen 1998;
Wright et al. 2021) or unknowingly (Plew and Wilson
2007). Proper management of archaeological backdirt is
necessary to ensure archaeological excavations are
sustainable.

Sustainable Development and Practice

Sustainability, when applied to the heritage sector, can take
on many meanings. Sustainable development does not
necessarily mean sustainable practice, but it can include it.
Both may or may not refer to the use of environmentally sus-
tainable (i.e., “green”) policies and materials (Lucchi and
Buda 2022). All may be considered within a heritage activity
and ultimately rejected, where relevant or convenient (Cooke
2010, 215).

The preservation of cultural heritage is stated within the
United Nations Sustainable Development Goals (SDG) (Uni-
ted Nations 2015), which have subsequently been used as
underpinning initiatives in the development of guidelines
from heritage-specific organizations such as the Inter-
national Centre for the Study of the Preservation and Restor-
ation of Cultural Property (ICCROM 2023), the
International Council on Monuments and Sites (Labadi
et al. 2021), The International Council of Museums (ICOM

2019), and The Institute of Conservation (Icon 2020a).
SDG 11.4 cites the need to “strengthen efforts to protect
and safeguard the world’s cultural and natural heritage,”
and SDG 8.9 states policies should “promote sustainable
tourism that creates jobs and promotes local culture.” Like-
wise, SDG 12 addresses the need for sustainable consump-
tion, management, and use of natural resources, with a
focus on waste reduction and informing and empowering
communities for sustainable lifestyles. These ideals have
been applied to the archaeology (Chirikure 2021) and con-
servation (Xiao et al. 2018) sectors, though their impact
has faced scrutiny as the complexities that define cultural
heritage, conservation, and sustainability prove finding a
suitable, measurable metric difficult (Petti, Trillo, and
Ncube Makore 2020). Either way, the SDGs and their adop-
tion within industry policy and guidance developed by pro-
fessional organizations (which stakeholders and funding
bodies look to for defining best practices) signify that site
management plans involving the excavation and/or display
of cultural heritage must at the very least address
sustainability.

Sustainability within conservation practice has primarily
focused on environmental footprint, carbon reduction, and
“green” materials and practices (De Silva and Henderson
2011; Fife 2021; Kampasakali et al. 2021), with a recognition
that these should support sustainable access, economic, and
societal goals (Saunders 2022). Built heritage management—
born out of an understanding of the dynamic relationship
between people and their surroundings—has long accepted
change as inevitable, and so views sustainability of the heri-
tage environment as controlling that change (Fairclough
2003; Gražulevičiūtė 2006). This holistic perspective, in
turn, allows for the sustainability of social identity of local
and regional groups whose cultures have been informed by
their built heritage (Low 2003). Sustainable archaeology is
a contested term (Guttmann-Bond 2019; Hutchings and La
Salle 2019) and should not be confused with sustainable
archaeological practice, an area that mostly focuses on social
sustainability through participation (Atalay 2010) and, for
many reasons (Howard 2019), remains poorly defined (Car-
man 2016).

Considering the lofty ideals of sustainability aims within
the heritage sector, their various definitions and implemen-
tations, and their inscrutably narrow determinants of suc-
cess, one would be forgiven for not immediately thinking
of backdirt as sustainably significant. If anything, it is archae-
ological waste, an unwelcome but necessary by-product of
excavation. One could argue the most sustainable archaeolo-
gical practice is not digging a site. Nevertheless, in those
instances where excavation is required, backdirt will remain
a feature. However, earthen archaeological sites have an
advantage over other, more durably material-minded ones:
they are surrounded—and indeed built from—the most sus-
tainable material that can be used to preserve them. The
incorporation of backdirt into earthen site management
meets heritage-facing SDGs, as well as broader environmen-
tally-focused ones, and expands upon the concept of sustain-
able archaeological practice. Whether applied in situ or
formed into bricks, its use has a measurable, meaningful
impact. Principally, it recycles by-product “waste” of archae-
ological excavations, as its implementation has exceptionally
low carbon impact, with only water resources, straw pro-
duction (itself a by-product of cereal agriculture), and
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carbonate-rich soil having any footprint. The material is
already on-site and does not need to be manufactured and
shipped, and the material can be recycled indefinitely,
further reducing any future carbon impact. Furthermore,
the use of backdirt for preservation does not require contin-
ued specialist knowledge, only instruction, allowing for the
participation of local communities in the maintenance of
their cultural heritage and providing them with agency
over its care.

The Use of Backdirt in the Preservation Program
at Çatalhöyük

The Neolithic site of Çatalhöyük, Turkey (Figure 2), is a large
archaeological site with a complex set of preservation and
socio-political issues which have shaped the presentation of
the site since its discovery in the 1960s. The eastern
mound of the site contains 18 levels of Neolithic occu-
pational deposits dating from 7200–6400 B.C., maintained
in antiquity for over 2000 years (Hodder 2020). In addition
to densely aligned architecture, the site holds wall paintings,
reliefs, and sculptures. Çatalhöyük is considered one of the
key sites for understanding human prehistory and one of
the most significant human settlements documenting the
transition from early settled agricultural to urban agglomera-
tion (Hodder 2020). Currently, visitors to the site have the
opportunity to explore five reconstructed Neolithic houses
along with a small museum, before heading up the mound
to the two sheltered excavation areas.

During the course of the Çatalhöyük Research Project
(1993–2018), conservators strived to create reliable preser-
vation strategies amidst changing goals, evolving scientific
understanding of the site, and challenges in team continuity.
While these kinds of challenges are not uncommon in long-
running projects, they ultimately obstruct the development
of a systematic treatment program, challenging the long-
term preservation of a site. At Çatalhöyük, the inscription
of the site by the UNESCO World Heritage list in 2012
required a reflexive look at the treatment of the built heri-
tage, encouraging the development of new methods (Lingle
2022). The key to developing a new treatment program
was to re-examine the context of conservation at the site,
identifying changes in patterns of deterioration and other
outstanding issues of preservation.

Environmental monitoring identified issues resulting
from the construction of permanent shelters over the
South (2003) and North (2008) excavation areas (Figure
3) (Campiani, Lingle, and Lercari 2022). This data resulted
in the authors’ overall shift in the conservation approach,
moving from treatments based on materials present in
the site structures to treatments based on the climate sur-
rounding the in situ archaeology. The most pronounced
threat to the exposed buildings at Çatalhöyük is basal ero-
sion, whereby undercutting (coping) occurs due to higher
concentrations of moisture in the lower part of a wall
due to capillary rise (Lingle 2022). The main problem aris-
ing from deterioration at the base of the wall is the loss of
support under loading, which introduces load-bearing
eccentricities into the structure and may eventually lead
to overturning (Illampas, Ioannou, and Charmpis 2013).
The shelter environments, ironically, exacerbate risks of
basal erosion, as fluctuations in the environment within
the shelters cause cycles of condensation and evaporation,

which on diurnal and seasonal cycles lead to humidification
and desiccation of the earthen archaeological substrate
(Campiani, Lingle, and Lercari 2022).

Following a long-run program of consolidation of the
walls (Pye 2006), in 2010, the conservation team began
experimenting with longer-term methods for addressing
the preservation issues, as the consolidation intervention
required frequent retreatment during field seasons. This
included materials such as marl plasters and hydraulic lime
mixtures to create a more robust barrier to protect the
archaeological surfaces; this ultimately led to sheering in
the off-season. During the 2013 and 2014 seasons, taking
inspiration from partially reburied walls at the site, exper-
imental work began on creating sacrificial surfaces utilizing
principles of constructive consolidation. For this work, mix-
tures of backdirt, chaff to reduce shrinkage, and perlite
(amorphous volcanic glass) to improve drainage, and water
were experimented with first as renders (Figure 4) and
then later as rammed earth (pisé) (Figure 5) (Lingle 2022).
The new strategy was to create a sacrificial surface to deterio-
rate preferentially by drawing soluble salts and moisture
from the walls, rather than focus on encasement from exter-
nal agents of deterioration, as the 2010 tests had aimed to
achieve. The rammed earth application focused only on miti-
gating the effects of undercutting by providing support to
wall bases. Wall bases were lined with geotextile, and then
a backdirt mixture was built up in the void under the wall.
The pisé earth mixture was ultimately composed of backdirt
(40%), perlite (30%), and chaff (30%). The tests showed that
not only does this strategy impede the undercutting, but it
also slows the deterioration of the wall (see Figure 5). The
geotextile barrier helps to control the capillary action and
mitigates the soluble salts, while also creating a barrier
between the original archaeological surface and the new
material. During this study, it was found that these backdirt
treatments lasted approximately three years before needing
minor retreatment, greatly improving the conservation
team’s workflow and ability to support other work on the
site (Lingle et al. 2021; Lingle 2022).

The Çatalhöyük Digital Preservation Project (CDPP) was
established to aid in understanding the preservation of the
site. This work included creating a methodology for
enhanced site monitoring and preventive on-site interven-
tions (Lingle and Lercari 2017). The CDPP research initiative
was funded by the Archaeological Institute of America (AIA)
(UC Merced—Award Record #A16-0082-001). The project
adapted digital technologies to monitor the site, using a geos-
patial method for assessing the state of preservation of
earthen architecture over time as a preventive conservation
measure. The method utilized a quantitative and qualitative
approach that gathered multi-temporal data from 2012–2017
(Campiani, Lingle, and Lercari 2022). Data included
environmental information (temperature and relative
humidity) collected by means of environmental loggers,
qualitative vulnerability assessment of mudbrick walls, and
surface change detection information obtained by compar-
ing a terrestrial laser scanning (TLS) point cloud capturing
the decay of a building’s wall features over time. As part of
the project, annual TLS of the site were used to quantify
material loss of the walls; additionally, ArcGIS was used to
produce environmental risk maps from the multi-temporal
data, allowing conservators to have a more nuanced under-
standing of the deterioration patterns across the site
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(Campiani, Lingle, and Lercari 2022). This project proved
essential in evidencing the success of conservation interven-
tions as methodologies were developed, as well as under-
standing the impacts of the climatic shifts under the
permanent shelters (Lingle 2022). This research is a key com-
ponent of the legacy the conservation team left in place for
the team taking over site conservation in 2020.

Current Preservation Strategies on the
Prehistoric Tell at Vésztő-Mágor

Building from the work carried out at Çatalhöyük, the
authors had the opportunity to further this research in the
context of the Time Will Tell: The Vésztő-Mágor Conserva-
tion and Exhibition Program. The project is funded by the
Foundation for the Study and Preservation of Tells in the
Prehistoric Old World (no grant number), the municipality
of Vésztő, the University of Georgia, Cardiff University,
Kiel University, the Field Museum of Natural History, and
the University of York. This is a joint research and outreach
initiative co-directed by colleagues from Cardiff University,
the Field Museum, Kiel University, the University of Geor-
gia, and the University of York. Vésztő-Mágor is a tell site
in southeastern Hungary that features Middle and Late Neo-
lithic (5000–4600 B.C.), Early Copper Age (4500–4000 B.C.),
and Early/Middle Bronze Age (approximately 1850–1750
B.C.) habitations. It is the largest tell in the Great Hungarian
Plain (Figure 6). A Medieval monastery was built on top of it
sometime between the 11th and 12th centuries A.D. (Hege-
dűs and Makkay 1987; Sarris et al. 2013). The mound was

bifurcated in the 18th century A.D. to provide construction
material for an elevated causeway to the site from the adja-
cent field. That field, the site, and the surrounding area is
now a national park of the same name. The park features a
visitor’s center, the partially restored ruins of the cathedral,
a site museum, a Neolithic reconstruction house, and a
sculpture park featuring the busts of Hungarian folk writers.
A sheltered area of the archaeopark contains the aforemen-
tioned prehistoric occupations that have been excavated
and presented in tiered levels (Figure 7). The 19 × 5 × 7 m
rectangular trench is covered by a concrete shelter that has
been remounded with backdirt. The park is an important
social and economic resource for the local farming commu-
nity of Vésztő, hosting town gatherings, weddings, and
festivals.

Though a fixture of the national park and key gathering
spot for the town, the earthen site is continually eroding,
with profiles and platforms rapidly deteriorating. In the fall
of 2021, a project focused on the tell’s conservation and
renewal was launched, recognizing the site’s importance
within an archaeological and regional context, as well as its
significance to the local community. Following a condition
survey, seven Tinytag Plus 2—TGP-4500 environmental log-
gers were placed around the site to determine how relative
humidity and temperature were contributing to its decline.
Additionally, four Delta-T PR2/6 soil moisture probes were
installed into the profile to better understand site moisture
statics and the effect they have on the exposed archaeology.
The survey and data confirmed that an array of preservation
issues associated with tell sites (differing construction

Figure 2. The site of Çatalhöyük in relation to its geographic context within modern-day Turkey.

Figure 3. Inside the Çatalhöyük A) South and B) North shelters. Photographed during the 2017 excavation season.
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materials between habitation levels and microclimate fluctu-
ations) (Lingle 2022) had combined with earthen (diurnal
moisture/temperature fluctuations and salt efflorescence)
and Vésztő’s site-specific (built immediately above a flood
plain, a constrictive shelter, and a tiered approach) deterio-
ration pathways to create unique site statics that would be
challenging to mitigate (Barnard et al. 2016; Campiani, Lin-
gle, and Lercari 2019). Review of the environmental data
before conservation work took place the following year indi-
cated the permanent shelter creates a cave-like environment,
resulting in extremely high relative humidity, with several
areas keeping at dew point for prolonged periods. This
results in basal erosion occurring at the bases of profiles
and feature walls and the vertical shearing of exposed sur-
faces. The enveloping soil has a very high soluble salt content
(the area was underneath the Pannonian Sea until 5 million
years ago [Frolking 2021]), and the humidity fluctuations are
causing these salts to deliquesce and efflorescence on diurnal
cycles in upper parts of the trench. The corresponding
volume changes lead to accelerated erosion. The high humid-
ity also results in mold forming over much of the trench
during field seasons. Given the site shelter and the techno-
logical developments and shifts in resourcing built materials
over the site’s occupational history, the Neolithic/Copper/

Bronze Age deposits all react somewhat differently to the
environment, and the platforms and elevations create an
exceptional number of microclimates in discord with each
other. The biggest impact on section stability has ultimately
been the presence of previous conservation interventions,
chiefly a cementitious earth render.

Previous conservation interventions in the shelter proved
to be unsuited to profile and feature compositions within the
shelter, resulting in differential erosion between varying
microclimates. Cementitious/earthen/plaster renders were
applied over profiles and features. Some were so heavy that
they required a ferrous wire mesh backing and doweling
into profiles for support. Microclimates formed between
the renders and vertical features, eventually accelerating
deterioration in those areas where they were applied. Pre-
vious attempts at using ethyl silicates were applied in the
hopes of slowing deterioration, as earlier studies showed it
to be effective in consolidating earthen structures (Ferron
and Matero 2011). However, the treatment was ineffective
and led to an increase in microbial activity in treated areas,
most likely due to the high soil moisture content of the
area of application (> 40%). As part of the approach to the
documentation of alterations to the site, 3D models are gen-
erated utilizing an Artec Ray scanner to aid in the quantifi-
cation of material loss and understanding of building
statics in the trench.

Generally, in these instances, the collapsing archaeology
would be excavated and new areas exposed. While there is
limited excavation to support conservation efforts, the shel-
ter prevents the expansion of the excavation footprint, leav-
ing conservation mitigation of remaining sections as the best
option. Though the material and application of the earlier
interventions contributed to their failure, applying a pisé
method at the base of the wall, as was used at Çatalhöyük,
was not an appropriate treatment. The vertical length of
the profile walls meant a structurally supportive treatment,
in addition to a sacrificial façade, was needed. A structural
consolidation wall (see Fodde and Cooke 2013) constructed
of mudbrick would serve both of these functions. Like in the
case of Çatalhöyük, however, the intervention is designed to
preferentially deteriorate relative to the archaeological
material, with a high perlite content to facilitate moisture
drainage. While adding moisture in the trench is unavoid-
able with any type of earthworks, using pre-dried bricks in
this context also limited the amount of additional water
needed in situ. Utilizing a geotextile barrier, the bricks
could be built to lean against the archaeological section, lim-
iting any microclimate formations. Constructed of backdirt
(45%), perlite (20%), and chaff (35%), their composition
would ensure moisture flow between the profiles and
exposed surfaces. Any eroded soil could then be retained
and used for future interventions. As the profiles are difficult
for non-specialists to interpret as archaeological features,
covering them in this manner would not rob visitors to the
site of context. The new spaces also provide key exhibition
areas with opportunities for visitor interpretation.

The structural consolidation strategy was first
implemented during the 2022 field season on the northern
half of the western profile. Measuring roughly 6 × 2.5 m,
the profile was in a severe state of decline, the result of
extreme desiccation in the uppermost humic layer and
moisture-induced slumping throughout the lower half. A
failed earthen render remained in place, trapping eroded

Figure 4. A sample of the initial backdirt testing done at Çatalhöyük during the
2013 excavation season. Examples of renders produced to sacrificially erode;
each section is composed of backdirt with varying aggregates and application
strategy. A and B are composed of 45% backdirt, 15% perlite, and 30% straw; A
was applied with a low contract splatter method, while B was smoothed across
the surface. C and D are composed of 35% backdirt, 35% perlite, and 30%
straw; C was applied with a low contract splatter method, while D was
smoothed across the surface.

Figure 5. Çatalhöyük Feature 231 treatment with backdirt mixture. A) Feature
being treated by a site conservator in 2013. B) The feature just before treat-
ment. C) The feature in 2017.
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and collapsed soil behind it, which in turn was placing an
undue load across the profile and causing it to shear. Back-
dirt from minor excavation work in 2022 and earlier site
cleanings was screened and saturated with well water avail-
able on-site, mixed with perlite and screened chaff, formed
into bricks, and cured in the sun (Figure 8). The bricks
measure 15 × 10 × 10 cm and are formed in polypropylene
food containers that have been augmented to assist with cur-
ing. This brick size was considered ideal, as larger bricks
would take longer to cure and would not be as adaptable
to construct the facade from. Access into the trench also cre-
ates logistical challenges, and utilizing smaller bricks was
logistically less challenging. Mortar was made from the
same materials as the bricks, though with slightly more
straw in a wetter slurry. This first completed retaining wall
is composed of ca. 1400 bricks and separated from the

unexcavated profile with a thin layer of geotextile (Figure
9). As the project is ongoing, continued monitoring and
reflection will be used to evaluate further project outcomes.
Initial review of this methodology in the 2023 season showed
excellent preservation of the archaeological section behind
the geotextile and mudbricks and will continue to be moni-
tored through the project.

Implications of Integrating Backdirt into
Intervention Strategies

In the case of archaeological earthen architecture, there
needs to be a wider discussion of breaking with some of
the tenets of conservation, specifically rigid ideas of authen-
ticity, reversibility, and sustainability. The authors argue that
if an earthen site is deemed significant enough to warrant the
investment to make it accessible and not rebury, there has to
be a pragmatic acceptance to how this site is preserved and
managed. Avrami, Guillaud, and Hardy (2008) emphasize
the inextricable link between conserving earthen heritage
and promulgating earthen buildings. Much of the construc-
tive culture of earth lies in its continued evolution as an
architectural form and tradition. Forging connections
between conservation and constructive adaptation remains
an important task, both in research and practice. The intan-
gible value of these unique pieces of heritage can be challen-
ging to sustain without utilizing the practical skills needed to
maintain them. There is an undeniable inherent paradox of
earthen sites transformed into monuments: “artificially
stabilized in a form that would seem to reside outside pro-
cesses of ‘change’—an inevitably forlorn attempt to resist
change and adaptation. As such they have suffered an ill-fit
within nineteenth- and twentieth-century conservation para-
digms that privilege the maintenance of current condition”
(Cooke 2015, 237). As for authenticity, Muñoz-Viñas
(2012) argues heritage objects remain genuine whatever
their state, as long as they have a physical existence. While
such a broad definition can be problematic, it does highlight
the need to define what is being conserved. The idea of auth-
enticity in conservation has shifted over time, and the experi-
ence of authenticity shifts across different cultural contexts
(Gao and Jones 2021). For interventions to be authentic in
a practical sense, a level of transparency and engagement
with the wider conservation community is necessary (Swan-
son and Mahoney 2023). In the case of archaeological
earthen architecture situated in the context of an archaeo-
park, conservation is being carried out for the buildings to
be on display for the public, as well as researchers, so all
else being equal, the structural and aesthetic qualities of
the structures are what need to be preserved. It is also impor-
tant to note that clear distinctions between original struc-
tures and interventions to these structures should be part
of the treatment strategy. Future interpretation depends on
the survival of the heritage material as records that will be
reread, but this cannot happen if the text has been erased
(Podany 2006). Interventions need to be well defined, docu-
mented, and evidenced. Correia and Walliman (2014, 581)
identify a central issue in the development of treatments
for earth-built heritage, highlighting a lack of understanding
among conservators as to the meaning and the need for clear
criteria for interventions. The work undertaken at Çatal-
höyük and Vésztő-Mágor demonstrates how opportunities
for authentic conservation practice (Jones and Yarrow

Figure 6. The site of Vésztő-Mágor within a wider geographical context.

Figure 7. The sheltered archaeological trench at Vésztő-Mágor Historic Park,
seen from the shelter entrance (south). The Neolithic habitation levels are in
the foreground, with Copper and Bronze Age levels in the top of the photo,
near the northern end of the shelter.
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2022) can be underpinned by evidence to create contextually
appropriate intervention strategies.

The benefit of the approach outlined in the case studies is
the preservation of the archaeological substrate. The barrier
created by the geotextile, combined with managed structural
support of the intervention, makes the treatment straightfor-
ward to remove. Additionally, this method allows for the
conservation of exposed archaeology without the need to
re-excavate crumbling features to maintain structural and
visual cohesiveness. The risk of loss due to inconsistent con-
solidation solution application is negated. The use of

backdirt presented in the case studies sustainably preserves
archaeological sections for further investigation whilst utiliz-
ing locally available materials. It has a low carbon footprint
and can be implemented and maintained by trained local
volunteers rather than an extensive team of specialists.

There are some key limitations of this method, and, like
all interventions for earthen sites, it is not contextually
appropriate for every site. It is time intensive to implement
initially. This includes the time needed to resift soil to
exclude missed cultural deposits, fabricate, and dry the
material. Access to water is needed. There is the risk of
post-excavation contamination from biological and/or agri-
cultural materials (e.g., seeds, fertilizers, etc.), though this
is significantly mitigated by screening the soil and the appli-
cation of geotextile (Agnew and Demas 1998). While the
backdirt can be recycled indefinitely, it is a limited resource.
The authors argue, however, that when correctly managed,
the benefits of adapting a material with sympathetic behavior
and perpetuation of traditional skills in earth building out-
weigh the risks. Furthermore, for earthen architecture, taking
a diachronic approach and utilizing multiple lines of evi-
dence, including macro-morphological, mineralogical, and
chemical studies interpreted within the context of living ver-
nacular traditions in the region, produces a nuanced under-
standing of the archaeological evidence (O’Grady et al.
2018). It is worth noting the research presented in this
paper was undertaken with approval from the relevant
local and national authorities.

Conclusion

Conservators must balance the impetus for authenticity,
integrity, and pragmatism with their overall conservation
strategy. These needs are also multi-scalar, as different stake-
holders (conservators, site directors, and local and national
governments) will have different expectations and desires
(Henderson and Lingle 2018). In particular, the goals of con-
servation research must be clear on an ethical level and be
contextually relevant for the site in question. For in situ heri-
tage, the need to negotiate these demands at both short- and
long-term timescales underscores the need for principled
conservation strategies, particularly when dealing with com-
plex earthen architectural remains. The case studies pre-
sented in this paper aim to demonstrate that through
understanding the environment of a site, its materiality, sig-
nificance, and appropriate uses of scientific knowledge and
traditional skills, backdirt provides little-explored opportu-
nities for engaged conservation practice. Though present col-
loquially in a conservation context, backdirt is a unique
resource that merits further methodological exploration as
a material used in treatments. The application of backdirt
in a conservation context also offers a chance to explore
the responsible consumption of archaeological sites working
with disassociated material towards sustainable conservation
management. It is the authors’ aspiration that in being trans-
parent in their approach to these projects, it will further con-
tribute to the critical dialogue of how archaeological earthen
sites are managed in the long term.

Acknowledgements

We thank our project partners, past and present, for their collaborations
and sharing their own expertise. In particular, we wish to thank Jane

Figure 8. Project members A) screening and saturating soil with water and B)
removing bricks from formers to cure in the sun.

Figure 9. The mudbrick retaining wall and sacrificial facade in Section I, show-
ing A) the authors laying down the first course, B) the wall nearing completion,
and C) the completed facade after drying.

200 A. LINGLE AND J. SEIFERT



Henderson, Phil Parkes, Nicola Lercari, Arianna Campiani, Ian Hod-
der, Justine Issavi, Attila Gyucha, William A. Parkinson, Paul
R. Duffy, Dani Reibe, andWilliam P. Ridge for their support and advice.
We would like to thank the peer reviewers for their time and effort in
supporting this paper. We would also like to thank the editors of this
Special Issue of the Journal of Field Archaeology, Christina Luke and
Allison Mickel, for inviting us to share our work with the archaeological
community. We acknowledge that we are first-language English speak-
ers who have access to papers behind paywalls and are able to share our
views because we work in a thoughtful and supportive profession.

Disclosure Statement

No potential conflict of interest was reported by the authors.

Notes on Contributors

Ashley Lingle, ACR, FIIC, FHEA (Ph.D. 2020, Cardiff University), is a
lecturer of conservation at the University of York. Her research interests
include the conservation of archaeological and natural history
materials, digital preservation, preventative conservation, sustainable
conservation practice, and heritage pedagogy. ORCID: 0000-0002-
0825-9426.

Jerrod Seifert (Ph.D. 2022, Cardiff University) is a lecturer of conserva-
tion at Cardiff University. His research interests include studying the
impact of climate on archaeological heritage, and the incorporation
of conservation into interdisciplinary archaeological methodologies.
ORCID: 0000-0002-6550-570X.

ORCID

Ashley Lingle http://orcid.org/0000-0002-0825-9426
Jerrod Seifert http://orcid.org/0000-0002-6550-570X

References

Agnew, N., and M. Demas. 1998. “Preserving the Laetoli Footprints.”
Scientific American 279 (3): 44–55.

Ahmer, C. 2020. “Riegl’s ‘Modern Cult of Monuments’ as a Theory
Underpinning Practical Conservation and Restoration Work.”
Journal of Architectural Conservation 26 (2): 150–165.

Atalay, S. 2010. “‘We Don’t Talk About Çatalhöyük, we Live it’:
Sustainable Archaeological Practice Through Community-Based
Participatory Research.” World Archaeology 42 (3): 418–429.

Australia ICOMOS. 1979. The Australia ICOMOS Charter for the
Conservation of Places of Cultural Significance (The Burra
Charter). Electronic document. Accessed 23/02/2024. http://
australia.icomos.org/publications/charters/

Avrami, E., H. Guillaud, and M. Hardy2008. An Overview of Research in
Earthen Architecture Conservation. Los Angeles: The Getty
Conservation Institute.

Barnard, H., W. Z. Wendrich, A. Winkels, J. Bos, B. L. Simpson, and R.
Cappers. 2016. “The Preservation of Exposed Mudbrick Architecture
in Karanis (Kom Aushim), Egypt.” Journal of Field Archaeology 41
(1): 84–100.

Bizzarri, S., M. Degli Esposti, C. Careccia, T. De Gennaro, E.
Tangheroni, and N. Avanzini. 2020. “The use of Traditional Mud-
Based Masonry in the Restoration of the Iron Age Site of Salūt
(Oman). A way Towards Mutual Preservation.” The International
Archives of the Photogrammetry, Remote Sensing and Spatial
Information Sciences 44: 1081–1088.

Brand, P. J. 2000. The Monuments of Seti I: Epigraphic, Historical, and
Art Historical Analysis. Leiden: Brill Publishing.

Campiani, A., A. Lingle, and N. Lercari. 2019. “Spatial Analysis and
Heritage Conservation: Leveraging 3-D Data and GIS for
Monitoring Earthen Architecture.” Journal of Cultural Heritage 39:
166–176.

Campiani, A., A. Lingle, and N. Lercari. 2022. “A Diversified Approach
to Earthen Architecture Conservation: Digital Site Monitoring and
Spatial Analysis At Çatalhöyük.” In At-Risk Heritage in a Digital
Age, edited by N. Lercari, W. Wendrich, B. Porter, M. Burton, and
T. E. Levy, 79–109. Sheffield, UK: Equinox Publishing.

Cane, S. 2009. “Why do we Conserve? Developing Understanding of
Conservation as a Cultural Construct.” In Conservation Principles,
Dilemmas and Uncomfortable Truths, edited by A. Richmond, and
A. Bracker, 163–176. Oxford: Elsevier Butterworth-Heinemann.

Carman, J. 2016. “Educating for Sustainability in Archaeology.”
Archaeologies 12 (2): 133–152.

Castellanos, C. 2003. “Sustainable Management for Archaeological
Sites: The Case of Chan Chan, Peru.” In Managing Change:
Sustainable Approaches to the Conservation of the Built
Environment: 4th Annual US/ICOMOS International Symposium
Organized by US/ICOMOS, Program in Historic Preservation of the
University of Pennsylvania, and the Getty Conservation Institute 6-
8 April 2001, Philadelphia, Pennsylvania. Vol. 4, edited by J. M.
Teutonico, and F. G. Matero, 107–116. Los Angeles: Getty
Publications.

Chiari, G. 1990. “Chemical Surface Treatments and Capping
Techniques of Earthen Structures: A Long-Term Evaluation.” In
6th International Conference on the Conservation of Earthen
Architecture: Adobe 90 Preprints: Las Cruces, New Mexico, U.S.A.,
October 14–19, 1990, edited by K. Grimstad, 267–73. Los Angeles:
Getty Publications.

Chirikure, S. 2021. “Making Archaeology Relevant to Global
Challenges: A Global South Perspective.” Antiquity 95 (382):
1073–1077.

Clark, K. 2001. “Preserving What Matters: Value-Led Planning for
Cultural Heritage Sites.” Conservation: The Getty Conservation
Institute Newsletter 16 (3): 5–12.

Cooke, L. 2007. “The Archaeologist’s Challenge or Despair: Reburial at
Merv, Turkmenistan.” Conservation and Management of
Archaeological Sites 9 (2): 97–112.

Cooke, L. 2010. Conservation Approaches to Earthen Architecture in
Archaeological Contexts. BAR International Series S2147. Oxford:
B.A.R.

Cooke, L. 2015. “‘From Dust to Dust’: Earth Buildings, Process and
Change.” In The Future of Heritage as Climates Change, edited by
D. Harvey, and J. Perry, 217–228. Abingdon, United Kingdom:
Routledge.

Corfield, M. 1996. “Preventive Conservation for Archaeological Sites.”
Studies in Conservation 41 (sup1): 32–37.

Correia, M., L. Guerrero, and A. Crosby. 2015. “Technical Strategies for
Conservation of Earthen Archaeological Architecture.” Conservation
and Management of Archaeological Sites 17 (3): 224–256.

Correia, M., and N. Walliman. 2014. “Defining Criteria for Intervention
in Earthen-Built Heritage Conservation.” International Journal of
Architectural Heritage 8 (4): 581–601.

Costa, D., A. S. Leal, J. M. Mimoso, and S. R. M. Pereira. 2017.
“Consolidation Treatments Applied to Ceramic Tiles: Are They
Homogeneous?” Materiales de Construcción 67 (325): e113–e113.

Coşkun, B. S. 2015. “Constructive Conservation: A British Approach for
Conservation.” In REUSO 2015. III Congreso Internacional Sobre
Documentación, Conservación y Reutilización del Patrimonio
Arquitectónico y Paisajístico, edited by L. M. Palmero Iglesias,
1144–1151. Valencia: Universitat Politècnica de València.

De Silva, M., and J. Henderson. 2011. “Sustainability in Conservation
Practice.” Journal of the Institute of Conservation 34 (1): 5–15.

Demas, M. 2004. “Site Unseen’: The Case for Reburial of Archaeological
Sites.” Conservation and Management of Archaeological Sites 6 (3-4):
137–154.

Demas, M., and N. Agnew. 2006. “Decision Making for Conservation of
Archaeological Sites: The Example of the Laetoli Hominid Trackway,
Tanzania.” InOf the Past, for the Future: Integrating Archaeology and
Conservation, Proceedings of the Conservation Theme at the 5th
World Archaeological Congress, Washington, DC, 22–26 June 2003,
edited by N. Agnew, and J. Bridgland, 64–72. Los Angeles: Getty
Publications.

Doehne, E. 2002. “Salt Weathering: A Selective Review.” Geological
Society, London, Special Publications 205 (1): 51–64.

Douglas-Jones, R., J. J. Hughes, S. Jones, and T. Yarrow. 2016. “Science,
Value and Material Decay in the Conservation of Historic
Environments.” Journal of Cultural Heritage 21: 823–833.

E.C.C.O. European Confederation of Conservator-Restorers’
Organisations. 2003. “Professional Guidelines (II): Code of Ethics.”
Article 10, 15 and 26, Brüssel: 2-3.

Fairclough, G. 2003. “Cultural Landscape, Sustainability, and Living
with Change?” In Managing Change: Sustainable Approaches to the

JOURNAL OF FIELD ARCHAEOLOGY 201

http://orcid.org/0000-0002-0825-9426
http://orcid.org/0000-0002-6550-570X
http://australia.icomos.org/publications/charters/
http://australia.icomos.org/publications/charters/


Conservation of the Built Environment: 4th Annual US/ICOMOS
International Symposium Organized by US/ICOMOS, Program in
Historic Preservation of the University of Pennsylvania, and the
Getty Conservation Institute 6-8 April 2001, Philadelphia,
Pennsylvania. Vol. z, edited by J. M. Teutonico, and F. G. Matero,
23–46. Los Angeles: Getty Publications.

Farid, S. 2014. “From Excavation to Dissemination—Breaking Down
the Barriers Between Archaeology and the Public.” In Sharing
Archaeology: Academe, Practice, and the Public, edited by P. Stone,
and Z. Hui, 135–149. Abingdon, United Kingdom: Routledge.

Ferron, A., and F. G. Matero. 2011. “A Comparative Study of Ethyl-
Silicate–Based Consolidants on Earthen Finishes.” Journal of the
American Institute for Conservation 50 (1): 49–72.

Fife, G. R.2021. Greener Solvents in Conservation. London: Archetype
Publications.

Fodde, E. 2006. “Conserving Sites on the Central Asian Silk Roads: The
Case of Otrar Tobe, Kazakhstan.” Conservation and Management of
Archaeological Sites 8 (2): 77–87.

Fodde, E., and L. Cooke. 2013. “Structural Consolidation of Mud Brick
Masonry.” Journal of Architectural Conservation 19 (3): 65–281.

Frolking, T. A. 2021. “Landscapes and Soils in the Study Area.” In
Bikeri: Two Copper Age Villages on the Great Hungarian Plain, edited
by W. Parkinson, A. Gyucha, and R. Yerkes, 19–40. Los Angeles:
Cotsen Institute of Archaeology Press.

Gao, Q., and S. Jones. 2021. “Authenticity and Heritage Conservation:
Seeking Common Complexities Beyond the ‘Eastern’ and
‘Western’ Dichotomy.” International Journal of Heritage Studies 27
(1): 90–106.

Goudie, A. S., and H. A. Viles. 1997. Salt Weathering Hazards.
Hoboken, New Jersey: Wiley and Sons.

Gražulevičiūtė, I. 2006. “Cultural Heritage in the Context of Sustainable
Development.” Environmental Research, Engineering &Management
37 (3): 74–79.

Guttmann-Bond, E. 2019. “The Ethics of Sustainable Archaeology.”
Antiquity 93 (372): 1666–1668.

Hayes, M. 2019. “On the Origins of Alois Riegl’s Conservation Theory.”
Journal of the American Institute for Conservation 58 (3): 132–143.

Hegedűs, K., and J. Makkay. 1987. “Vésztő-Mágor. A Settlement of the
Tisza Culture.” In The Late Neolithic of the Tisza Region: A Survey of
Recent Excavations and Their Findings, edited by P. Raczky, 85–103.
Budapest: Kossuth Press.

Henderson, J., and A. Lingle. 2018. “Preventative Conservation in
Archaeological Sites.” In The Encyclopedia of Archaeological
Sciences, edited by S. L. López Varela, 1–4. Hoboken, New Jersey:
Wiley Blackwell.

Hill, S. 2016. “Constructive Conservation – A Model for Developing
Heritage Assets.” Journal of Cultural Heritage Management and
Sustainable Development 6 (1): 34–46.

Hodder, I. 2020. “Twenty-Five Years of Research at Çatalhöyük.” Near
Eastern Archaeology 83 (2): 72–79.

Houben, H., and H. Guillaud. 1994. Earth Construction. A
Comprehensive Guide. London: Intermediate Technology
Publications.

Howard, S. 2019. “Discourses of Sustainability Within Archaeological
Heritage Management.” Ph.D. diss., University of Birmingham,
United Kingdom.

Hölling, H.B. 2017. “Time and Conservation.” In ICOM-CC 18th
Triennial Conference Preprints, Copenhagen, 4–8 September 2017,
1-7. Paris: International Council of Museums.

Hutchings, R. M., and M. La Salle. 2019. “Sustainable Archaeology:
Soothing Rhetoric for an Anxious Institution.” Antiquity 93 (372):
1653–1660.

ICCROM. International Centre for the Study of the Preservation and
Restoration of Cultural Property. 2023. “ICCROM’s Commitment
to the Sustainable Development Goals.” Rome: ICCROM.
Accessed 28/01/2023. https://www.iccrom.org/iccrom%E2%80%
99s-commitment-sustainable-development-goals.

ICOM. International Council of Museums. 2019. Resolutions Adopted
by ICOM’s 34th General Assembly. Paris: International Council of
Museums.

ICOMOS. International Council on Monuments and Sites. 2023.
International Scientific Committee on Earthen Architectural
Heritage, History. Paris: ICOMOS. Accessed 29/01/2023. https://
isceah.icomos.org/?page_id=183

Icon. Institute of Conservation. 2020a. Environmental Statement.
London: Institute of Conservation.

Icon. Institute of Conservation. 2020b. ICON Professional Standards
and Judgement & Ethics. London: Institute of Conservation.

Illampas, R., I. Ioannou, and D. C. Charmpis. 2013. “Overview of the
Pathology, Repair and Strengthening of Adobe Structures.”
International Journal of Architectural Heritage 7 (2): 165–188.

Ireland, T. 2018. “Heritage Ethics.” In The Encyclopedia of
Archaeological Sciences, edited by S. L. López Varela, 1–5.
Hoboken, New Jersey: Wiley Blackwell.

Jones, S., and T. Yarrow. 2022. The Object of Conservation: An
Ethnography of Heritage Practice. Abingdon, United Kingdom:
Routledge.

Kampasakali, E., T. Fardi, E. Pavlidou, and D. Christofilos. 2021.
“Towards Sustainable Museum Conservation Practices: A Study on
the Surface Cleaning of Contemporary Art and Design Objects
with the Use of Biodegradable Agents.” Heritage 4 (3): 2023–2043.

Labadi, S., F. Giliberto, I. Rosetti, L. Shetabi, and E. Yildirim. 2021.
Heritage and the Sustainable Development Goals: Policy Guidance
for Heritage and Development Actors. Paris: International Council
on Monuments and Sites.

Landrou, G., C. Brumaud, F. Winnefeld, R. J. Flatt, and G. Habert. 2016.
“Lime as an Anti-Plasticizer for Self-Compacting Clay Concrete.”
Materials 9 (5): 330.

Lemaire, R. M., and K. van Balen, eds. 1988. “Stable-Unstable? Structural
Consolidation of Ancient Buildings.” In La Consolidation des
Structures Anciennes. Leuven: Leuven University Press.

Lingle, A. M. 2022. “Conservation at Çatalhöyük: Reflections on
Practice.” In Çatalhöyük Excavations, The 2009-2017 Seasons, edited
by I. Hodder, 99–112. Ankara: The British Institute at Ankara.

Lingle, A. M., and N. Lercari. 2017. “Çatalhöyük Digital Preservation
Project: Pilot Program in Integrated Digital Monitoring Strategies.”
In ICOM-CC 18th Triennial Conference Preprints, Copenhagen, 4–8
September 2017, 1–8. Paris: International Council of Museums.

Lingle, A. M., J. H. Seifert, M. Z. Baranski, B. Betz, G. Bucacca, S.
Haddow, J. Issavi, B. Tung, M. Vasic, and J. Wolfhagen. 2021.
“Integrating Conservation in Practice at Çatalhöyük, an Inter-
Team Perspective.” In Communities at Work: The Making of
Çatalhöyük, edited by I. Hodder, and C. Tsoraki, 71–88. Ankara:
The British Institute at Ankara.

Lorenzon, M. 2021. “From Chaff to Seagrass: The Unique Quality of
Minoan Mudbricks. A Geoarchaeological Approach to the Study
of Architectural Craft Specialization in Bronze Age Crete.” Journal
of Archaeological Science: Reports 40: 103122.

Lorenzon, M. 2023. “Earthen Architecture as a Community of Practice:
A Case Study of Neolithic Earthen Production in the Eastern
Mediterranean.” Cambridge Archaeological Journal, 1–18.

Lorenzon, M., S. Chapman, R. Littman, and J. Silverstein. 2013. “3D
Modeling and Mud Brick Conservation at Tell Timai, Egypt.”
Proceedings of the 18th International Conference on Cultural
Heritage and New Technologies, Vienna: Stadt Archaeology,
November 11–13.

Love, S. 2017. “Field Methods for the Analysis of Mud Brick
Architecture.” Journal of Field Archaeology 42 (4): 351–363.

Low, S. M. 2003. “Social Sustainability: People, History, and Values.” In
Managing Change: Sustainable Approaches to the Conservation of the
Built Environment: 4th Annual US/ICOMOS International
Symposium Organized by US/ICOMOS, Program in Historic
Preservation of the University of Pennsylvania, and the Getty
Conservation Institute 6-8 April 2001, Philadelphia, Pennsylvania.
Vol. 4, edited by J. M. Teutonico, and F. G. Matero, 47–64. Los
Angeles: Getty Publications.

Lucchi, E., and A. Buda. 2022. “Urban Green Rating Systems: Insights
for Balancing Sustainable Principles and Heritage Conservation for
Neighbourhood and Cities Renovation Planning.” Renewable and
Sustainable Energy Reviews 161: 112324.

MacGillivray, J. A., L. H. Sackett, and J. M. Driessen. 1998. “Excavations
at Palaikastro, 1994 and 1996.” Annual of the British School at Athens
93: 221–268.

Marchand, T. H. 2011. “Negotiating Tradition in Practice: Mud Masons
and Meaning-Making in Contemporary Djenne.” In Terra 2008: The
10th International Conference on the Study and Conservation of
Earthen Architectural Heritage, edited by L. Rainer, D. Gandreau,
and A. B. Rivera, 23–28. Los Angeles: Getty Publications.

202 A. LINGLE AND J. SEIFERT

https://www.iccrom.org/iccrom%E2%80%99s-commitment-sustainable-development-goals
https://www.iccrom.org/iccrom%E2%80%99s-commitment-sustainable-development-goals
https://isceah.icomos.org/?page_id=183
https://isceah.icomos.org/?page_id=183


Matero, F. G. 2008. “Heritage, Conservation, and Archaeology: An
Introduction.” In AIA Site Preservation Program, 1–5. Boston:
American Institute of Archaeology.

Matero, F. G. 2015. “Mud Brick Metaphysics and the Preservation of
Earthen Ruins.” Conservation and Management of Archaeological
Sites 17 (3): 209–223.

Matthews, W., M. Almond, E. Anderson, J. Wiles, and H. Stokes. 2013.
“Biographies of Architectural Materials and Buildings: Integrating
High–Resolution Micro–Analysis and Geochemistry.” In
Substantive Technologies at Çatalhöyük: Reports from the 2000-08
Seasons, edited by I. Hodder, 115–136. Los Angeles: Cotsen
Institute of Archaeology.

Mellaart, J. 1964. “A Neolithic city in Turkey.” Scientific American 210
(4): 94–105.

Michael, A., M. Philokyprou, S. Thravalou, and I. Ioannou. 2018. “The
Role of Adobes in the Thermal Performance of Vernacular
Dwellings.” In Terra Lyon 2016: The 12th World Congress on
Earthen Architecture, edited by T. Joffroy, H. Guillaud, and C.
Sadozai, 1–7. Villefontaine: CRAterre.

Miller, N. F., and K. Bluemel. 1999. “Plants and Mudbrick: Preserving
the Midas Tumulus at Gordian, Turkey.” Conservation and
Management of Archaeological Sites 3 (4): 225–237.

Muñoz-Viñas, S. 2012. Contemporary Theory of Conservation.
Abingdon. United Kingdome: Routledge.

Nakamura, C., and I. Hodder. 2021. “Figuring Diversity: The Neolithic
Çatalhöyük Figurines.” In The Matter of Çatalhöyük: Reports from
the 2009–2017 Seasons, edited by I. Hodder, 97–130. Ankara: The
British Institute at Ankara.

Nakamura, C., and L. M. Meskell. 2004. “Figurines and Miniature Clay
Objects.” In The Archive Report on the Catalhöyük Season 2004.
Accessed 26/01/2023. https://www.catalhoyuk.com/archive_
reports/2004/ar04_25.html.

O’Grady, C. R., C. Luke, J. Mokrišová, and C. H. Roosevelt. 2018.
“Interdisciplinary Approaches to Understanding and Preserving
Mudbrick Architecture in Regional and Diachronic Contexts.”
Cogent Arts & Humanities 5 (1): 1553326.

Oliver, A. 2008. “Conservation of Earthen Archaeological Sites.” In
Terra Literature Review: An Overview of Research in Earthen
Architecture Conservation, edited by E. Avrami, H. Guillaud, and
M. Hardy, 108–123. Los Angeles: Getty Conservation Institute.

Pedelì, C. and Pulga, S. 2013. Conservation Practices on Archaeological
Excavations: Principles and Methods. Translated by Erik Risser. Los
Angeles: Getty Conservation Institute.

Petti, L., C. Trillo, and B. Ncube Makore. 2020. “Cultural Heritage and
Sustainable Development Targets: A Possible Harmonisation?
Insights from the European Perspective.” Sustainability 12 (3): 926.

Pinto, J., S. Cunha, N. Soares, E. Soares, V. M. Cunha, D. Ferreira, and
A. B. Sá. 2017. “Earth-Based Render of Tabique Walls - An
Experimental Work Contribution.” International Journal of
Architectural Heritage 11 (2): 185–197.

Plew, M. G., and C. A. Wilson. 2007. “Cultural Resource Reports No. 2 -
Archaeological Excavations at Cow Creek, Idaho (10-CA-1075).”
Boise State University Cultural Resource Reports 2: 1–12.

Podany, J. 2006. “Introduction.” In Of the Past, for the Future:
Integrating Archaeology and Conservation, Proceedings of the
Conservation Theme at the 5th World Archaeological Congress,
Washington, DC, 22–26 June 2003, edited by N. Agnew, and J.
Bridgland, 201–203. Los Angeles: Getty Publications.

Pye, E. 2006. “Authenticity Challenged? The ‘Plastic’ House at
Çatalhöyük.” Public Archaeology 5 (4): 237–251.

Rainer, L. 2008. “Deterioration and Pathology of Earthen Architecture.”
In Terra Literature Review: An Overview of Research in Earthen
Architecture Conservation, edited by E. Avrami, H. Guillaud, and
M. Hardy, 45–61. Los Angeles: Getty Conservation Institute.

Rosenberg, D., S. Love, E. Hubbard, and F. Klimscha. 2020. “7,200 Years
Old Constructions and Mudbrick Technology: The Evidence from
Tel Tsaf, Jordan Valley, Israel.” PLoS One 15 (1): e0227288.

Sarris, A., N. Papadopoulos, A. Agapiou, M. C. Salvi, D. G. Hadjimitsis,
W. A. Parkinson, R. W. Yerkes, A. Gyucha, and P. R. Duffy. 2013.
“Integration of Geophysical Surveys, Ground Hyperspectral
Measurements, Aerial and Satellite Imagery for Archaeological
Prospection of Prehistoric Sites: The Case Study of Vésztő-
Mágor Tell, Hungary.” Journal of Archaeological Science 40 (3):
1454–1470.

Saunders, D. 2022. “AMethodology for Modelling Preservation, Access
and Sustainability.” Studies in Conservation 67 (sup1): 245–252.

Sease, C. 1998. “Codes of Ethics for Conservation.” International
Journal of Cultural Property 7 (1): 98–115.

Stazi, F., A. Nacci, F. Tittarelli, E. Pasqualini, and P. Munafò. 2016. “An
Experimental Study on Earth Plasters for Earthen Building
Protection: The Effects of Different Admixtures and Surface
Treatments.” Journal of Cultural Heritage 17: 27–41.

Stephenson, V., and E. Fodde. 2016. “The Feasibility of Using Scientific
Techniques to Assess Repair Material Suitability in Earthen Building
Conservation.” In Terra 2012 | 12th SIACOT: The 11th International
Conference on the Study and Conservation of Earthen Architectural
Heritage and the 12th SIACOT Iberian-American Seminar on
Earthen Architecture and Construction, edited by M. Correia, P.
Jerome, M. Bondet, and M. Achenza, 201–207. Lisbon: Argumentum.

Swanson, N., and C. Mahoney. 2023. “Proposing a Vulnerable and
Transparent Approach to Conservation Documentation.” In
Prioritizing People in Ethical Decision-Making and Caring for
Cultural Heritage Collections, edited by N. Owczarek, 87–100.
Routledge.

Torraca, G., G. Chiari, and G. Gullini. 1972. “Report on Mud Brick
Preservation.” Mesopotamia 7: 259–286.

Uğuryol, M., and F. Kulakoğlu. 2013. “A Preliminary Study for the
Characterization of Kültepe’s Adobe Soils with the Purpose of
Providing Data for Conservation and Archaeology.” Journal of
Cultural Heritage 14 (3): e117–e124.

UNESCO. 1994. Nara Document on Authenticity. Electronic docu-
ment. Accessed 23/02/2024. http://whc.unesco.org/uploads/events/
documents/event-833-3.pdf

United Nations. 2015. Transforming Our World: The 2030 Agenda for
Sustainable Development. New York: United Nations.

Williams, T. D. 2018. “The Conservation and Management of
Archaeological Sites: A Twenty-Year Perspective.” Conservation
Perspectives: The GCI Newsletter 33 (1): 5–9.

Winter, T. 2014. “Beyond Eurocentrism? Heritage Conservation and
the Politics of Difference.” International Journal of Heritage Studies
20 (2): 123–137.

Wright, D., P. Hughes, N. Skopal, M. Kmošek, A. Way, M. Sullivan, L.
Lisá, P. Ricardi, P. Škrdla, and L. Nejman, L. 2021. “The
Archaeology of Overburden: Method Within the Madness at Švédův
Stůl, Czech Republic.” Journal of Archaeological Science 132: 105429.

Xiao, W., J. Mills, G. Guidi, P. Rodríguez-Gonzálvez, S. Gonizzi
Barsanti, and D. González-Aguilera. 2018. “Geoinformatics for the
Conservation and Promotion of Cultural Heritage in Support of
the UN Sustainable Development Goals.” ISPRS Journal of
Photogrammetry and Remote Sensing 142: 389–406.

JOURNAL OF FIELD ARCHAEOLOGY 203

https://www.catalhoyuk.com/archive_reports/2004/ar04_25.html
https://www.catalhoyuk.com/archive_reports/2004/ar04_25.html
http://whc.unesco.org/uploads/events/documents/event-833-3.pdf
http://whc.unesco.org/uploads/events/documents/event-833-3.pdf

	Abstract
	Introduction
	Conservation Context within Archaeological Sites
	The Ethos of In Situ Conservation Interventions
	Archaeological Perspective
	Sustainable Development and Practice
	The Use of Backdirt in the Preservation Program at Çatalhöyük
	Current Preservation Strategies on the Prehistoric Tell at Vésztő-Mágor
	Implications of Integrating Backdirt into Intervention Strategies
	Conclusion
	Acknowledgements
	Disclosure Statement
	Notes on Contributors
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


