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The Getty Conservation Institute

The Getty Conservation Institute works internationally to advance conservation and to enhance
and encourage the preservation and understanding of the visual arts in all of their dimensions—
objects, collections, architecture, and sites.

The Institute serves the conservation community through scientific research; education and
training; field projects, and the dissemination of the results of both its work and the work of
others in the field.

In all its endeavors, the Institute is committed to addressing unanswered questions and to
promoting the highest possible standards of conservation practice.

GCI Project Bibliographies

Project bibliographies represent a distillation of many years of research by Getty Conservation
Institute staff in support of a given project. The unique bibliographic resources available at the
Getty Center and in the Los Angeles area make it possible for GCl staff to access and review
literature that is not easily obtainable by many conservation practitioners. With this unique
opportunity comes a unique responsibility to share the results of this research with the
conservation community and other interested parties.

The TERRA bibliography is an effort to provide information to the conservation community
regarding this important area of the world’s cultural heritage. Earthen architecture exists
globally and continues to provide housing for many people. These buildings represent a
contemporary manifestation of an ancient tradition. Examples of this tradition in archaeological
sites all over the world present challenges for those entrusted with their preservation. It is
hoped that this bibliography will be helpful to them.

TERRA Project Overview

In academia, earthen architecture and materials are largely absent from courses on history,
design, and construction technology. With earthen structures constituting only a fraction of new
construction in the industrialized world, there is no industry to support continued investigation
of earthen materials and their applications. As such, the scientific and technological research
base for earthen architecture and its conservation is very limited compared to that of stone,
brick, and timber. Procedures and information are frequently borrowed from other fields, such
as agriculture and road building, but significant differences in application often preclude a
direct transfer of technology. The result is a fragmented body of knowledge.
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The past two decades have witnessed considerable advancement of the earthen architecture
conservation field through a series of international conferences, training initiatives, and the
formation of national and international committees devoted to the cause; a network of
practitioners, scientists, and academics has been established through these opportunities for
exchange. Institutional commitment has lagged behind, however, along with support for larger
scale initiatives and collaboration. Institutional involvement and cooperation is key in
developing the broad-based support needed for the conservation of earthen architecture.

In November 1997, following their collaboration on PAT96 (the first Pan—-American Course on
the Conservation and Management of Earthen Architectural and Archaeological Heritage), the
International Centre for Earth Construction—School of Architecture of Grenoble (CRATerre-
EAG), the Getty Conservation Institute (GCl), and the International Centre for the Study of the
Preservation and the Restoration of Cultural Property (ICCROM) initiated discussions to establish
a joint program in the study and conservation of earthen architecture.

These organizations recognized—through their independent and collective activities in earthen
architecture conservation—that the most successful means of leveraging resources and
developing the field was through partnership. Having a long history of involvement in the field,
these institutions created a cooperative framework—Project Terra—to promote the study and
conservation of earthen architecture heritage. Within this framework for international
collaboration, previous institutional activities such as ICCROM/CRATerre-EAG's Gaia Project and
the GCl's research in the field, are evolving into Project Terra.

The GCI Bibliography of the TERRA Project

Literature in this bibliography was compiled over the past decade at the Getty Conservation
Institute as a part of the TERRA project.

The research component of this project involved the review of a very large body of literature.
The prevalence of earthen architecture worldwide both past and present means that a great
deal has been published on the subject in many languages and disciplinary fields. To address
the conservation of earthen architecture has also meant that a thorough understanding of the
nature of the materials involved is essential; this has necessitated a review of mineralogy, clay
and soil science, chemistry, and the analytical techniques used in these fields. The deterioration
mechanisms affecting earthen architecture also needed to be well understood. For that reason,
the literature on biodeterioration, and wind and water erosion, as well as damage caused by
salts and seismic activity, had to be reviewed in light of their effect on earthen structures.
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A number of dedicated individuals have been involved in this effort over the years and this
bibliography gives us an opportunity to share with the conservation profession their expertise
and the fruit of their bibliographic research. They are listed below.

Project Team Members

GCl

Mary Hardy, Project Manager

Erica Avrami (past Project Manager)
Gaetano Palumbo (past team member)
Evin Erder (past team member)

Urs Mueller (past team member)

Anna Zagorski (past team member)
Alberto de Tagle (past team member)
Jeanne Marie Teutonico

CRATerre-EAG
Hugo Houben
Hubert Guillaud
Marina Trappeniers

ICCROM
Alejandro Alva

Methodology and Arrangement

The bibliography has been arranged in thematic sections that were settled upon after
considerable discussion and thought. This topical arrangement is followed by a reiteration of
the entire bibliography alphabetically by author. Users may simply view sections of interest or
scan by author. Some citations will appear in multiple sections because they address more than
one of the subjects defined in this bibliography.

Particular credit goes to Urs Mueller who devoted many hours to refining this bibliography,
bringing to the task great professional rigor and the highest professional standards. Eric Bruehl
assisted Urs in this process. Prior to Urs's arrival at the GCl, Gaetano Palumbo and Evin Erder
applied a great deal of their time and expertise to the formation of the bibliography. Thanks
also goes to the reviewers who took the time to examine the bibliography in light of their
professional experience and to make suggestions which have been adopted whenever possible.
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Identification and Characterization

Citations in this section deal with the identification and characterization of the discrete components of earthen
structures, as well as the analytical methods involved in doing so. This section is divided into four subsections.

Mineralogy

Mineralogy lists literature addressing the mineral components of earthen materials and their influence on the behavior
of earthen structures.

Al-Kass, R.; Hadi, M.; Khalil, N.; and Ali, F. Ancient Babylonian bricks: their technological characterization and
simulation. In Structural repair and maintenance of historical buildings. Brebbia, C. A., Editor. Computational
Mechanics Publications, Southampton (1989), pp. 71-80.

Alessandrini, G.; Boscarino, S.; Bugini, R.; Emmi, D.; Giuffré, L.; and Tempesti, E., The walls of Capo Soprano at Gela
(Southern Sicily): materials and their decay. The conservation of monuments in the Mediterranean Basin: the
influence of coastal environment and salt spray on limestone and marble. Proceedings of the ist international
symposium. Bari, Italy, 7-10 June 1989 (1990), pp. 235-241.

Alvarez, A. Sepiolite: properties and uses. In Palygorskite sepiolite: occurences, genesis and uses, 37. Singer, A. and
Galan, E., Editors. Elsevier, Amsterdam (1984), pp. 253-287.

Amit, R. and Yaalon, D. H. The micromorphology of gypsum and halite in Reg soils: the Negev Desert, Israel. £arth
surface processes and landforms, 21, (1996), pp. 127-143.

Austin, G. S., Adobe and related building materials in New Mexico, U.S.A. 6th international conference on the
conservation of earthen architecture: Adobe 90 preprints. Las Cruces, New Mexico, 14-19 October 1990
(1990), pp. 417-423.

Brown, P. W.; Robbins, C. R.; and Clifton, J. R. Factors affecting the durability of adobe structures. U.S. Department of
Commerce, Washington D.C. (1978)

Casoli, A.; Chiari, G.; Burger, R.; Salazar-Burger, L.; Vizzari, M.; and Palla, G., Indentification of the binder in the
paintings of the ancient Manchay culture (Peru). 7erra 2000: 8th international conference on the study and
conservation of earthen architecture. Preprints. Torquay, United Kingdom, 11-13 May 2000 (2000), pp. 120-
124.

Chiari, G., Characterization of adobe as building material: Preservation techniques. Adobe: international symposium
and training workshop on the conservation of adobe. Final report and major papers. Lima-Cuzco, Peru, 10-22
September 1983 (1983), pp. 31-40.

Chiari, G.; Invernizzi, A.; and Bertolotto, G., Investigation and restoration of clay fragmentary statues from Old Nisa,
Turkmenistan. 7a conferéncia internacional sobre e estudo e conservacdo da arquitectura de terra = 7th
international conference of the study and conservation of earthen architecture. Silves, Portugal, 24-29 October
1993 (1993), pp. 228-230.

Coffman, R.; Agnew, N.; Austin, G.; and Doehne, E., Adobe mineralogy: characterization of adobes from around the
world. 6th international conference on the conservation of earthen architecture. Adobe 90 preprints. Las
Cruces, New Mexico, 14-19 October 1990 (1990), pp. 424-429.
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Dassler, L., Nineteenth century New York state earthen homes. 6th international conference on the conservation of
earthen architecture: Adobe 90 preprints. Las Cruces, New Mexico, 14-19 October 1990 (1990), pp. 430-437.

Dayre, M. and Kenmogne, E., Etude des transferts d'humidité dans les blocs de terre crue compactée: influence de la
structure des terres. /a conferéncia internacional sobre e estudo e conservacdo da arquitectura de terra = 7th
international conference of the study and conservation of earthen architecture. Silves, Portugal, 24-29 October
1993 (1993), pp. 348-352.

Dixon, J. B. and Weed, S. B. (Editors). Minerals in soil environments. 2nd ed. Soil Science Society of America, Madison
(1989), 1244p.

Driessen, P. M. and Schoorl, R. Mineralogy and morphology of salt efflorescences on saline soils in the Great Konya
Basin, Turkey. Journal of Soil Science, 24, no. 4 (1973), pp. 436-42.

Ducloux, J.; Guero, Y.; Fallavier, P.; and Valet, S. Mineralogy of salt efflorescences in paddy field soils of Kollo, southern
Niger. Geoderma, 64, (1994), pp. 57-71.

Espinosa, I. V., Study of the materials used in the earthen walls of the city of Granada (Spain). 7a conferéncia
internacional sobre e estudo e conservacdo da arquitectura de terra = 7th international conference of the
study and conservation of earthen architecture. Silves, Portugal, 24-29 October 1993 (1993), pp. 464-468.

Eswaran, H. and Carrera, M., Mineralogical zonation in salt crust. Proceedings, international symposium on salt
affected soils . Karnal, India, 18-20 February 1980 (1980), pp. 20-30.

Fodde, E., Decorative interior features of twentieth-century /adiri buildings of Campidano and their traditional repair
methods. Terra 2000. 8th international conference on the study and conservation of earthen architecture.
Preprints. Torquay, United Kingdom, 11-13 May 2000 (2000), pp. 125-131.

Goudie, A. S. Calcrete. In Chemical sediments and geomorphology: precipitates and residua in the near-surface
environment, Goudie, A. S. and Pye, K., Editors. Academic Press, London (1983), pp. 93-131.

Helmi, F. M., Deterioration and conservation of some mud brick in Egypt. 6th international conference on the
conservation of earthen architecture: Adobe 90 preprints. Las Cruces, New Mexico, 14-19 October 1990
(1990), pp. 277-282., 3 figs.p.

Jafarzadeh, A. A. and Burnham, C. P. Gypsum crystals in soils. Journal of soil science, 43, (1992), pp. 409-420.

Jerome, P. Analysis and conservation of mudbrick construction in Bronze Age Crete. Columbia University, New York
(1991), ix + 208p.

Jerome, P., Analysis of bronze age mudbricks from Palaikastro, Crete. 7a conferencia internacional sobre e estudo e
conservacdo da arquitectura de terra = 7th international conference of the study and conservation of earthen
architecture. Silves, Portugal, 24-29 October 1993 (1993), pp. 381-386.

Kakoulli, I. Materials and techniques of the pre-Hispanic paintings at El Brujo, Huaca Cao Viejo, Peru. Research
Laboratory for Archaeology and the History of Art, University of Oxford, Oxford (1997)

Krug, H. J.; Brandstddter, H.; and Jacob, K. H. Morphological instabilities in pattern formation by precipitation and
crystallization processes. Geologische rundschau, 85, (1996), pp. 19-28.

Leeder, M. R. Sedimentology: process and product. George Allen & Unwin, London (1982), 344p.

Miller, W. and Scifres, J. Effect of sodium nitrate and gypsum on infiltration and erosion of a highly weathered soil. So//
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science, 145, (1988), pp. 304-309.

Mueller, U. /nteraction of moisture with earthen building materials from Joya de Ceren. unpublished, Getty
Conservation Institute, Los Angeles (2001) 34p.

Mueller, U. Material analysis of soil samples from Joya de Ceren, El Salvador. unpublished, Getty Conservation Institute,
Los Angeles (2000) 58p.

Piqué, F.; Dei, L.; and Ferroni, E. Physicochemical aspects of the deliquescence of calcium nitrate and its implications
for wall painting conservation. Studies in conservation, 37, (1992).

Pittman, E. D., The pore geometries of reservoir rocks. Physics and chemistry of porous media. Ridgefield,
Connecticut, 24-25 October 1983 (1987), pp. 1-19.

Schulze, D. G. An introduction to soil mineralogy. In Minerals in soil environments, Dixon, J. B. and Weed, S. B.,
Editors. SSSA Book Series, 1. Soil Science Society of America, Madison (1989), pp. 1-34.

Smith, W. Kiva mural decorations at Awatovi and Kawaika-a. reports of the Awatovi expedition, 5. In Papers of the
Peabody Museum of American Archaeology and Ethnology, 37. (1952), 363p.

Wolf, M.; Breitkopf, O.; and Puk, R. Solubility of calcite in different electrolytes at temperatures between 10°C and 60°C
and at CO2 partial pressures of about 1 kPa. Chemical geology, 76, (1989), pp. 291-301.

Wolf, M. and Rohde, H. Solubility of calcite in mixed aqueous solutions of NaCl and KCl at 25 degrees C and CO:
partial pressures of about 1 kPa. Proceedings of the 7th international symposium on water rock interaction, 7,

(1992), p.195.

Wong, P. Fractal surfaces in porous media. Physics and Chemistry of Porous Media, (1987), pp. 304-318.

Clay Science

The Clay Science section examines the behavior of clays and their role in earthen materials as an important component
in understanding earthen structures.

Abdullah, W. S.; Alshibli, K. A.; and Al-Zou'bi, M. S. Influence of pore water chemistry on the swelling behavior of
compacted clay. Applied clay science, 15, (1999), pp. 447-462.

Alawaji, H. A. Swell and compressibility characteristics of sand-bentonite mixtures inundated with liquids. Applied clay
science, 15, (1999), pp. 411-430.

Alonso, E. E.; Vaunat, J.; and Gens, A. Modelling the mechanical behaviour of expansive clays. £ngineering geology, 54,
(1999), pp. 173-183.Barbour, S. L.; Fredlund, D. G.; and Pufahl, D. E. The osmotic role in the behavior of
swelling clay soils. In Mechanics of swelling, H 64. Karalis, T. K., Editor. NATO ASI Series (1992), pp. 97-139.

Basma, A. and Tuncer, E. R. Effect of lime on volume change and compressibility of expansive clays. 7Transportation
and research record, no. 1295 (1991), pp. 52-61.

Basma, A. A.; Al-Homoud, A. S.; Husein Malkawi, A. I.; and Al-Bashabsheh, M. A. Swelling-shrinkage behavior of
natural expansive clays. Applied clay science, 11, (1996), pp. 211-227.
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Bolt, G. H., Cation adsorption in aqueous clay systems: an introductory review. Proceedings of the international clay
conference. Denver, Colorado, 28 July-2 August 1985 (1987), pp. 301-304.

Brown, G. Crystal structures of clay minerals and related phyllosilicates. Philosophical transactions of the royal society
of london, A 311, (1984), pp. 221-240.

Bryhn, O. R.; Loken, T.; and Reed, M. G., Stabilization of sensitive clays (quick clays) using Al(OH)2.5CI0.5.
Proceedings of the international clay conference. Denver, Colorado, 28 July - 2 August 1985 (1987), pp. 427-
435.

Chenu, C. Influence of a fungal polysaccharide, scleroglucan, on clay microstructures. So/i/ biology & biochemistry, 21,
(1989), pp. 299-305.

Chenu, C.; Pons, C. H.; and Robert, M., Interaction of kaolinite and montmorillonite with neutral polysaccharides.
Proceedings of the international clay conference. Denver, Colorado, 28 July - 2 August 1985 (1987), pp. 375-
381.

Eberl, D. D. Clay mineral formation and transformation in rock and soils. Philosophical transactions of the royal society
of London, 311 A, (1984), pp. 241-257.

Eslinger, E. and Pevear, D. Clay minerals for petroleum geologists and engineers. In SEMP short course notes, 22.
Society of Economic Paleontologists and Mineralogists (SEPM), Tulsa (1988), 423p.

Farmer, V. C. Synthetic and natural allophane and imogolite: a synercistic relationship, pp. 346-354.

Fowden, L.; Barrer, R. M.; and Tinker, P. B. Clay minerals: their structure, behaviour and use. Philosophical transactions
of the royal society of London, A 311, (1984), p.212.

Fripiat, J. J.; Letellier, M.; and Levitz, P. Interaction of water with clay surfaces. Philosophical transaction of the royal
society of London, 311 A, (1984), pp. 287-299.

Fuerstenau, D. W. Adsorption and electrical double layer phenomena at mineral-water interfaces. In Physics and
chemistry of porous media, Johnson, D. L. and Sen, P. E., Editors. American Institute of Physics, New York
(1987), pp. 209-223.

Heller-Kallai, L., Clay-salt interactions. Proceedings of the vii international clay conference. Bologna and Pavia, Italy,
06-12 September 1981 (1981), pp. 127-132.

Jasmund, K. and Lagaly, G. 7Tonminerale und tone = Clay minerals and clays. Steinkopf Verlag, Darmstadt (1993),
490p.

Kaczynski, R. and Grabowske—Olszewska, B. Soil mechanics of the potentially expansive clays in Poland. Applied clay
science, 11, (1997), pp. 337-355.

Kenney, T. C., Shear strength of soft clay. Contributions to the geotechnical conference on shear strength properties
of natural soils and rocks. Oslo, Norway, 1967 (1968)

Kenney, T. C.; Moum, J.; and Berre, J., An experimental study of bonds in a natural clay. Contributions to the
geotechnical conference on shear strength properties of natural soils and rocks. Oslo, Norway, 1967 (1968),
pp. 65-69.

Lagaly, G. Clay-organic interactions. Philosophical transaction of the royal society of London, 311 A; (1984), pp. 315-
332.
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Lagaly, G., Clay-organic interactions: problems and recent results . Proceedings of the international clay conference.
Denver, Colorado, 28 July-2 August 1985 (1987), pp. 343-351.

Lipsicas, M. Molecular motions and surface interactions in clay intercalates. In Physics and chemistry of porous media,
Johnson, D. L. and Sen, P. E., Editors. American Institute of Physics, New York (1987), pp. 191-202.

Low, P. F., The clay-water interface. Proceedings of the international clay conference. Denver, Colorado, 28 July-2
August 1985 (1987), pp. 247-256.

Lubetkin, S. D.; Middleton, S. R.; and Ottewill, R. H. Some properties of clay-water dispersions. Philosophical
transaction of the royal society of London, 311 A, (1984), pp. 353-368.

Martin, M.; Cuevas, J.; and Leguey, S. Diffusion of soluble salts under a temperature gradient after the hydration of
compacted bentonite. Applied clay science, 17, (2000), pp. 55-70.

McBride, M. B. Surface chemistry of soil minerals. In Minerals in soil environments, Dixon, J. B. and Weed, S. B.,
Editors. SSSA Book Series, 1. Soil Science Society of America, Madison (1989), pp. 35-88.

Moreau, E.; Sardini, P.; Touchard, G.; and Velde, B. 2D and 3D morphological and topological analysis of a clay soil.
Microscopy, microanalysis, microstructures, 7, no. 5-6 (1996), pp. 499-504.

Newman, A. C. D. The significance of clays in agriculture and soils. Philosophical transaction of the royal society of
London, 311 A, (1984), pp. 375-389.

Osipov, V. I.; Nguen N. B.; and Rumjantseva, N. A. Cyclic swelling of clays. Applied clay science, 2, (1987), pp. 363-
374.

Pellenq, R. J. M; Caillol, J. M.; and Delville, A. Electrostatic attraction between two charged surfaces: A (N,V,T) Monte
Carlo simulation. Journal of physical chemistry, 101, (1997), pp. 8584-8594.

Prost, B.; Koutit, T.; Benchara, A.; and Huard, E. State and location of water adsorbed on clay minerals: consequences
of the hydration and swelling-shrinkage phenomena. Clays and clay minerals, 46, no. 2 (1998), pp. 117-131.

Rhaiem, H. B.; Pons, C. H.; and Tessier, D., Factors affecting the microstructure of smectites: role of cation and history
of applied stresses. Proceedings of the international clay conference. Denver, 28 July-2 August 1985 (1985),
pp. 292-297.

Scherer, G. W. Drying of ceramics made by sol-gel processing. In Drying ‘92, Mujumdar, A. S., Editor. Elsevier Science
Publishers B.V. (1992), pp. 92-113.

Sergeyev, Y. M. and Kowalski, W. C. At/as of the microstructure of clay soils. Panstwowe Wydawnictwo Naukowe,
Warsaw (1984), 414p.

Song, K. and Sandi, G. Characterization of montmorillonite surfaces after modification by organosilane. Clays and
clay minerals, 49, no. 2 (2001), pp. 119-125.

Theng, B. The chemistry of clay-organic reactions. John Wiley & Sons, New York (1974), 343p.
Theng, B. K. G. Developments in soil science, 9. Elsevier, Amsterdam (1979), 362p.

Tributh, H. and Lagaly, G. /dentifizierung und charakterisierung von tonmineralen = Identification and characterization
of clay minerals. Deutsche Ton- und Tonmineralgruppe e. V., Giessen (1991)
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Van Olphen, H. An introduction to clay colloid chemistry. 2nd ed. John Wiley and Sons, New York (1977), xviii + 318p.

Van Olphen, H. and Fripiat, J. ). Data handbook for clay materials and other non-metallic minerals. Pergamon Press,
Oxford (1979), 346p.

Velde, B. /ntroduction to clay minerals. Chapman and Hall, London, United Kingdom (1992), 198p.

Wilson, M. J., Soil smectites and related interstratified minerals: recent developments. Proceedings of the international
clay conference. Denver, Colorado, 28 July - 2 August 1985 (1987), pp. 167-173.

Xeidakis, G. S. Stabilization of swelling clays by Mg(OH)2. Changes in clay properties after addition of Mg-hydroxide.
Engineering geology, 44, (1996), pp. 107-120.

Xeidakis, G. S. Stabilization of swelling clays by Mg(OH)2. Factors affecting hydroxy-Mg-interlaying in swelling clays.
Engineering geology, 44, (1996), pp. 93-106.

Soil Science

The Soil Science section addresses the behavior, properties, and characteristics of various soils.

Al-Kass, R.; Hadi, M.; Khalil, N.; and Ali, F. Ancient Babylonian bricks: their technological characterization and
simulation. In Structural repair and maintenance of historical buildings. Brebbia, C. A., Editor. Computational
Mechanics Publications, Southampton (1989), pp. 71-80.

Al-Mukhtar, M.; Belanteur, N.; Tessier, D.; and Vanapalli, S. K. The fabric of a clay soil under controlled mechanical and
hydraulic stress states. Applied clay sciences, 11, (1996), pp. 99-115.

Alawaji, H. A. Swell and compressibility characteristics of sand-bentonite mixtures inundated with liquids. Applied clay
science, 15, (1999), pp. 411-430.

Alessandrini, G.; Boscarino, S.; Bugini, R.; Emmi, D.; Giuffré, L.; and Tempesti, E., The walls of Capo Soprano at Gela
(Southern Sicily): materials and their decay. The conservation of monuments in the Mediterranean Basin: the
influence of coastal environment and salt spray on limestone and marble. Proceedings of the ist international
symposium. Bari, Italy, 7-10 June 1989 (1990), pp. 235-241.

Alvarenga, M. A. A., Adobe: constructive method and thermic characteristics. 6th international conference on the
conservation of earthen architecture: Adobe 90 preprints . Las Cruces, New Mexico, 14-19 October 1990
(1990), pp. 357-362.

Amit, R. and Yaalon, D. H. The micromorphology of gypsum and halite in Reg soils: the Negev Desert, Israel. £arth
surface processes and landforms, 21, (1996), pp. 127-143.

Attom, M. F. and Al-Sharif, M. M. Soil stabilization with burned olive waste. Applied clay science, 13, (1998), pp. 219-
230.

Atzeni, C.; Massidda, L.; and Sanna, U., Technological properties of earth-based construction materials treated with
hydraulic cement or acrylic polymer. 7a conferencia internacional sobre e estudo e conservacdo da
arquitectura de terra = 7th international conference of the study and conservation of earthen architecture .
Silves, Portugal, 24-29 October 1993 (1993), pp. 564-568.
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Austin, G. S., Adobe and related building materials in New Mexico, U.S.A. 6th international conference on the
conservation of earthen architecture: Adobe 90 preprints. Las Cruces, New Mexico, 14-19 October 1990
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Deterioration and Pathology

Citations in this section deal with the deterioration of earthen structures and the mechanisms involved.

Water, Wind, Salt, Biology and Environment

This section cites literature that describes problems caused by Water, Wind, Salt, Biology, and Environment as agents
causing deterioration.
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Diagnosis and Conservation

This overall heading deals with diagnosing and assessing the state of earthen structures, appropriate documentation
and planning, subsequent interventions, and the maintenance of structures.
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Construction and Architecture

History of Earthen Architecture and Traditional Methods

The history of earthen architecture and the occurrence of traditional cultural methods and practices are examined in
this area. The section is divided by topic and by geographic area.
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Earthen Architecture Worldwide: America

This section consists of works describing earthen architecture by region. It describes the history, issues, conservation
efforts, regional characteristics, and case studies for each area.
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cities.
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Proceedings and Bibliography on Earthen Architecture
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(1987), 583p.
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Miscellaneous

This category includes useful literature that does not fit the subject subsections but has been defined as valuable and
useful.
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644.
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(1990), 112 p.
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pp. 301-306.

Dassler, L.; Hinojosa Vega, E. M.; Rainer, L.; and Teutonico, J. M., CRATerre-EAG, ICCROM: The Gaia Project Research
Index. Progress report and future developments. 7a conferéncia internacional sobre e estudo e conservacdo
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conference on the study and conservation of earthen architecture. Preprints. Torquay, United Kingdom, 11-13
May 2000 (2000), pp. 334-338.

Marchand, T. H. J., The built environment of traditional family compounds, Birnin Zaria. 7a conferencia internacional
sobre e estudo e conservacdo da arquitectura de terra = 7th international conference of the study and
conservation of earthen architecture. Silves, Portugal, 24-29 October 1993 (1993), pp. 108-111.
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Oliver, P. Transmitting technologies. Mimar, no. 38 (1991), pp. 56-57.

Salmond, J. Pompallier é circumstance. ICOMOS New Zealand and Constructions, Auckland (1990), 125-127p.
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Smail, D., Retention of the traditional values of African earth architecture. 6th international conference on the
conservation of earthen architecture: Adobe 90 preprints. Las Cruces, New Mexico, 14-19 October 1990
(1990), pp. 122-125.

Steele, J. M. Jr., The lesson of Dar al Islam. 6th /nternational conference on the conservation of earthen architecture:
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