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ABSTRACT

Preservation knowledge is important for those preparing archaeological collections for curation or requesting access to collections for
research. Literature about the fields of archaeological conservation and curation is plentiful, but there are scant resources that offer a basic
introduction to the knowledge needed to facilitate preservation of and access to archaeological collections. Much of the literature focuses
on conservation in the field and in the lab. Archaeological curation standards and the importance of sustainable management of arch-
aeological collections also are well documented. In contrast, this article serves as an introductory guide to preventive care, specifically to
the agents of deterioration and the storage considerations that affect preservation of and access to archaeological collections. Collections
specialists who work in museums, government repositories, or historical societies, as well as field archaeologists, academic archaeologists
teaching and conducting research on collections, and descendant communities in tribal historic preservation offices and other repositories
will find this guide useful as a reference and teaching resource.
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El conocimiento de la preservación es muy importante para los que preparan las colecciones arqueológicas para su conservación o para
acceder a su investigación. La información sobre los temas de la conservación arqueológica y la preservación es abundante pero hay poco
recursos que ofrezcan una introducción básica necesaria para facilitar la preservación y el acceso a las colecciones arqueológicas. La
mayoría de los materiales se concentran en la conservación, en la investigación de campo y en el laboratorio. Los estándares de la
preservación arqueológica y la importancia del mantenimiento sostenible de las colecciones arqueológicas también están bien docu-
mentados. Por el contrario, este artículo sirve de guía introductoria al cuidado preventivo, específicamente contra los agentes de deterioro,
y a las maneras de almacenamiento que afectan a la preservación y al acceso a las colecciones arqueológicas. Tanto los especialistas que
trabajan en los museos, los depósitos gubernamentales, o las sociedades históricas, como los arqueólogos de campo, los profesores e
investigadores universitarios, y los miembros de las comunidades indígenas que trabajan en las oficinas o depósitos de preservación
histórica, deben considerar esta guía como referencia y recurso educativo.

Palabras clave: conservación arqueológica, cuidado preventivo, campo de la curación, gestión de colecciones, almacenamiento de
colecciones

In 2016, the Archaeological Collections Consortium (ACC) offered
working definitions of key terms used in archaeology. The ACC
glossary acknowledges that definitions may vary among users
(Archaeological Collections Consortium 2016). This holds true
when we consider the terms “preservation” and “conservation.”
Childs (2006:204) notes, “Preservation and conservation—these
two words are widely used among professional archaeologists but
usually regarding archaeological sites, not the unique, permanent,
and irreplaceable collections recovered from them.” In the
museum and preservation communities, the word “preservation”
refers to actions taken to slow or prevent deterioration or damage
to cultural property (Cato et al. 2003:281).

Preventive conservation, or preventive care, is a methodology that
works to mitigate deterioration and damage of objects by for-
mulating and implementing holistic policies, plans, and proce-
dures. “Holistic,” in this sense, denotes infusion of preventive

conservation principles in all facets of collections management,
such as handling, access, exhibition, loan, digitization and digital
preservation, integrated pest management, and disaster pre-
paredness. Likewise, while not the focus of this article, preventive
care principles also apply to associated documentation and digital
data management. Preventive care requires an understanding of
what causes deterioration and being able to determine the
probability of damage. In short, preventive care works to mitigate
the impact of agents of deterioration (Cato et al. 2003:282).
Conservation, on the other hand, applies science to the examin-
ation and physical or chemical treatment of objects (Cato et al.
2003:87–88). Conservators usually have specialized training in a
particular type of object, such as paintings, paper, metals, or
textiles. Collections specialists (curators, registrars, collections
managers, collection technicians, etc.) are generally not trained as
conservators. Their focus is preventive conservation, and they are
trained in mitigating the agents of deterioration. Most collecting
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institutions do not have conservators on staff, and 80% of institu-
tions do not have paid staff dedicated to collections care
(Heritage Preservation 2005:8). This is why preventive care is so
important and should be a shared responsibility among those who
generate, steward, and research collections.

THE NEED FOR CROSS-TRAINING
Introducing students to these collections, and to the loss of
research potential that they represent, helps them under-
stand that our responsibility to protect the research
potential of archaeological sites does not end with their
excavation (Jenks 2014:35).

In the same way that definitions of terms can vary between pro-
fessions, institutions, and disciplines, the primary concerns of those
seeking access to archaeological collections differ from those who
manage archaeological collections. In other words, concerns vary
according to perspective. Tammy Stone (2018) offers an excellent
example of how different perspectives can affect access to arch-
aeological collections. She explains that whereas archaeologists
often think first about cultural and archaeological context, collec-
tion professionals first think of objects and their preservation needs
(Stone 2018:2). Archaeological collections are not curated as a sin-
gle unit. Documentation (paper vs. born digital), images (negatives
vs. color prints vs. black-and-white prints), and objects of different
material types can be stored separately because of material-specific
preservation and storage needs. Understanding the rationale
behind curation and storage schemes will facilitate access to and
use of these collections. This is but one reason why archaeologists
need cross-training in preventive care, collections management,
and curation. Unfortunately, archaeology students are rarely
exposed to training in these areas (Longford 2004).

In 1999, the Society for American Archaeology’s Committee on
Curriculum devised seven principles for archaeological curricular
reform (Davis et al. 1999). The importance of stewardship is the
first principle. It is framed primarily in terms of the inherent value
of non-renewable archaeological resources but has since been
expanded to include artifact preservation and the management of
collections and data. “Stewardship applies as much to the man-
agement of collections and data as to the management of sites”
(Jenks 2014:35). Despite the importance of this curricular principle,
education about stewardship is poorly represented in archaeology
syllabi (Huld Sigurðardóttir 2006; Kamp 2014). An informal survey
conducted in 2006 looked at archaeology curricula in universities
in England, Scandinavia, and the United States and found that of
22 universities, “only four offered courses in collections care”
(Huld Sigurðardóttir 2006:222). A 2014 informal survey rated 98
syllabi on the level of attention each gave to the seven principles
for curricular reform. According to Kamp (2014:30), “Stewardship
was the least emphasized principle.”

Given that more than 85% of all archaeologists in the United
States work in the cultural resources management industry (Doelle
and Altschul 2009) and that compliance work generates collec-
tions that must be curated in designated repositories, there is
greater need for archaeologists to receive cross-training in pre-
ventive conservation and curation. According to Childs and
Benden (2017:20), “Problems associated with the curation crisis
often relate to the general lack of formal collections management

and curation training for professional archaeologists.” Literature
about preventive care and conservation is abundant, but it is in
publications most archaeologists do not refer to or are not aware
of, which results in a loss of intersections and an under-use of
important resources.

Although CRM is the primary source of employment for archae-
ologists, recent survey data indicate that 32% of anthropology
undergraduate and graduate students consider careers in libraries
or museums (Ginsberg 2016:7). Teaching and training that eluci-
dates the intersections of archaeology and museums will better
prepare students to navigate career options.

Preventive conservation involves equal parts theory and practice.
This overview of preventive care and the agents of deterioration is
meant to raise awareness of the theory and serve as a point of
departure for further investigation. Table 1 provides a list of online
or easily accessible resources. Most are free, but students should
supplement the knowledge gained through those resources with
hands-on practice, such as attending training sessions and work-
shops at professional conferences and by taking professional
development courses taught by conservation, museum, and
archaeology professionals. The Society for American
Archaeology’s online seminar series, the National Center for
Preservation Technology and Training workshops, and courses
offered through preservation training programs such as the Center
for Collections Care at Beloit College are a few opportunities for
knowledge-based and hands-on training.

PREVENTIVE CARE:
UNDERSTANDING THE AGENTS
OF DETERIORATION
Collections care and preservation have a long, well-documented
history. An important paradigm shift in the 1990s ushered in a
holistic, risk-based understanding of preventive care (Caple 2011).
This shift became the framework to preserve museum collections
that was published by the Canadian Conservation Institute in 1994.
Presented as a matrix, the agents of deterioration are referenced
alongside levels of control, building features, portable fittings,
and procedures (Canadian Conservation Institute 1994). Each level
breaks down the threats to objects and provides strategies for how
to avoid, block, detect, and respond to those agents. The
framework is a useful tool for identifying the greatest threats to
objects and the methods that control those threats.

The agents of deterioration are the ten factors that contribute to
deterioration of objects. They can affect the physical and chemical
integrity of an object, compromising its value for research, edu-
cation, and exhibition. The agents of deterioration are well
documented (Caple 2011; Fifield et al. 2013; Ogden 2004; Rose
and Hawks 1995) and are presented here in abbreviated form.

Physical force includes shock, vibrations, abrasions, gravity, and
improper handling. Cumulative physical force results from
improper handling, improper supports, or overcrowding. It can
cause abrasions, cracks, chips, mechanical stress, and other types
of physical damage. Catastrophic physical force results from a
natural event, such as an earthquake, or from facility or hardware
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collapse, shipping disasters, or construction vibrations. Vibrations
can cause unsecured objects to “walk” off shelves. Physical force
can be mitigated by avoiding unnecessary handling, alleviating
overcrowding, using proper support mounts, and having a disaster
preparedness plan.

Water can derive from natural sources, mechanical malfunctions,
or accidents. Natural sources include floods and hurricanes, but
more often, water enters storage areas as a result of mechanical
malfunctions. Examples include leaking pipes or roofs, sewer
backup, overflowing bathrooms, malfunctioning fire suppression
systems, clogged drains, and condensation from seasonal fluc-
tuations or imbalanced climate control systems. Mitigation of
water events requires regular inspection of storage areas; the use
of water alarms on floors; storage furniture that keeps collections
at least three to six inches off the floor; repair and sealing of roofs,
floors, and walls; and environmental monitoring to ensure stable
relative humidity.

Light radiation is divided into three categories: ultraviolet (UV),
infrared (IR), and visible light. All are forms of energy that can
initiate chemical reactions in both organic and inorganic objects.
UV and visible light produce high-energy radiation that results in
deterioration via fading, darkening, or yellowing or the breakdown
of molecular bonds. IR causes damage by means of excessive

heating, which accelerates chemical reactions. The most important
things to remember about light-induced damage are that it is
affected by duration and intensity, is cumulative, and is irrevers-
ible. Light can be mitigated by eliminating daylight, using UV fil-
ters on UV-producing light sources (such as fluorescent bulbs),
decreasing the duration and intensity of exposure, and storing
collections in enclosures or cabinets.

Maintaining the appropriate relative humidity (RH) and tempera-
ture for archaeological objects is important because after they are
removed from the relative equilibrium of the archaeological
environment, damage can occur as objects respond to changes in
humidity and temperature. In general, excessive heat and
humidity increase the rate of deterioration, produce conditions
suitable for mold growth (above 70% RH), and offer a welcoming
environment for pests. Temperatures and RH that are too low can
result in dehydration and embrittlement. Organic materials are
hygroscopic, meaning they can absorb and desorb water, so
fluctuations in the environment can also result in physical damage.
For the majority of cultural materials, a set point in the range of
45%–55% RH with an allowable drift of ± 5% and a temperature
range of 59°F–77°F is acceptable (Hatchfield 2011:52). However,
low humidity (below 40%) is recommended for metals.

Pests include any living organism that can damage material cul-
ture. Insects, vermin, and mold are the most common. To mitigate
pests, one must remove the factors that pests require for survival,
which include food, moisture, habitat, and warmth. For these
reasons, food and drink are not allowed near collection labs and
storage areas. Those areas must be cleaned and inspected regu-
larly, and environmental controls should maintain temperature
and humidity at levels that are not conducive to pest survival. An
integrated pest management program should include regular
monitoring via sticky traps, staff training to identify harmful insects,
and measures to minimize the factors pests need for survival.

A broad range of substances can chemically react with objects and
result in disintegration, discoloration, corrosion, or embrittlement.
These contaminants, or pollutants, come in different forms—
including gases, liquids, and solids—and derive from both indoor
and outdoor sources. Greasy deposits from soiled hands are an
example of liquid contaminants. Dust and salts, which may
migrate or effloresce from archaeological ceramics, are examples
of particulate or solid contaminants. Contaminants can be miti-
gated by having good ventilation, vapor barriers and dust covers,
enclosures and storage cabinets, good housekeeping, and inert
archival materials.

The final three agents of deterioration are fire, theft, and curatorial
neglect. Flames, heat, soot, smoke, and hot gases have a devas-
tating effect on collections. Buildings with fire and smoke detec-
tors, sprinkler systems, and facilities where collections are stored in
cabinets will experience less loss in the event of a fire.

Theft and vandalism are frequently associated with art collections,
but archaeological collections are also at risk because artifacts are
often small and portable and may have value on the antiquities
market. Theft is often opportunistic, which is why limited access,
proper security, and a comprehensive inventory are essential.
Vandalism generally occurs because someone takes issue with an
institution or subject matter, but it can also occur as a result of
mental illness or drug use.

TABLE 1. Links to Key Preventive Care Resources by
Publishing Organization.

American Institute for Conservation of Historic and Artistic Works

AIC Wiki, Archaeological Objects
Canadian Conservation Institute

Agents of Deterioration

Caring for Archaeological Collections
CCI Notes

Technical Bulletins

Foundation of the American Institute for Conservation
Connecting to Collections Care, Online Community

Storage Techniques for Art, Science and History

National Park Service, Museum Management Program
Conserve O Grams

Managing Archeological Collections

Museum Handbook
AltaMira Press

Curating Archaeological Collections: From the Field to the
Repository

English Heritage

Guidelines for the Storage and Display of Archaeological Metalwork
The University of Melbourne

reCollections: Caring for Distributed Collections

University of Illinois at Urbana-Champaign
Preservation Self-Assessment Program: Archaeological Objects

U.S. Army Corps of Engineers, St. Louis District

Guidelines for the Field Collection of Archaeological Materials and
Standard Operating Procedures for Curating Department of
Defense Archaeological Collections, Preventive Conservation
(pp. 71–90)
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http://stashc.com/
https://www.nps.gov/museum/publications/conserveogram/cons_toc.html
https://www.nps.gov/archeology/collections/index.htm
https://www.nps.gov/museum/publications/handbook.html
https://rowman.com/ISBN/9780759100244/Curating-Archaeological-Collections-From-the-Field-to-the-Repository
https://rowman.com/ISBN/9780759100244/Curating-Archaeological-Collections-From-the-Field-to-the-Repository
http://hist-met.org/images/Storage_Display_Metalwork_2ndPP.pdf
http://culturalmaterials.net/wp/care/
https://psap.library.illinois.edu/collection-id-guide/museumobjects#archobjects
https://sha.org/assets/documents/research/collections_management/1999GuidelinesFieldCollectionandCuratingDoD.pdf
https://sha.org/assets/documents/research/collections_management/1999GuidelinesFieldCollectionandCuratingDoD.pdf
https://sha.org/assets/documents/research/collections_management/1999GuidelinesFieldCollectionandCuratingDoD.pdf
https://doi.org/10.1017/aap.2019.7


The final agent of deterioration is dissociation and curatorial
neglect. Dissociation refers to objects being placed in the incor-
rect storage location or simply being lost in a facility. This can
happen to objects or records. Curatorial neglect can include
abandonment of collections resulting in orphaned collections,
negligence resulting in loss of objects or related data, ignorance,
and lack of adequate policy and procedures regarding handling
and use. Dissociation and curatorial neglect can be mitigated
through object movement protocols, staff training in preventive
care, and collections stewardship policy and procedures.

GENERAL GUIDELINES FOR
STORAGE
Storage happens after collections have been acquired, acces-
sioned, and cataloged. Storage decisions should strive to balance
preservation with access. Understanding how storage practices
can mitigate the agents of deterioration is essential because
objects spend most of their time in storage. Good storage pro-
vides multilayered protection involving successive protective
envelopes or enclosures. These layers include the building or
facility, storage room, storage furniture, storage container, and
storage materials. Each offers successive levels of containment,
buffering objects from the agents of deterioration (National Park
Service 2012:1–2).

At the building level, location is key, meaning buildings should be
in areas not prone to flooding and far from industrial and urban
contaminants and should be designed so that facility functions do
not put collections at risk. For example, mechanical systems
should not run through storage areas; food service or disposal,
loading docks, flotation and artifact washing areas, and exhibit
shops (i.e., “dirty” areas) should not be near storage areas; and
storage should not be located in basements, on top floors, next to
exterior walls, or under bathrooms or mechanical rooms because
of the potential of water damage. Storage areas should have no
windows, be away from areas of public access, and integrate
environmental controls and security. Collections management and
research workspaces should be separate from storage, and stor-
age areas should be easy to monitor and clean (Bachmann and
Rushfield 1992; Hilberry 1995). Storage areas may be organized on
disciplinary standards (Latham and Simmons 2014:57; i.e., art col-
lections are often organized by genre or medium whereas
anthropology museums are organized by material composition,
geographic origin, or cultural affiliation), traditional care needs
(Clavir and Moses 2018; Drumheller and Kaminitz 1994; Flynn and
Hull-Walski 2001), or climate control and security requirements.

Storage of collections in archival quality storage furniture is crucial
to mitigating the agents of deterioration. Storage furniture should
organize space efficiently, facilitate access to collections, provide
physical support, be flexible and adjustable, and provide protec-
tion from environmental fluctuations. Generally speaking, storage
equipment falls into two categories: open or closed. Open sys-
tems include pallets for oversized or very heavy objects, shelving
units, brackets or racks, and vertical screens primarily used for
framed works of arts. Closed storage includes cabinets, flat files,
and mobile compactor storage systems. Factors such as cost,
access, security, staffing levels, and type of collection need to be
considered when choosing storage furniture. Storage furniture can

be ready-made (modular) or custom built. Storage furniture must
be inert, meaning the materials the furniture is made from do not
react with other substances they come in contact with. For this
reason, wood and wood products should be avoided because
they emit organic acids that harm many objects. Ideally, cabinets
should be constructed of steel with a white powder-coated finish
(Moore and Williams 1995; Ogden 2004).

Objects may be placed in containers (boxes or trays) or in custom
mounts before being placed in storage. Containers and mounts
should provide physical support, decrease direct handling,
immobilize weak or damaged components, and facilitate visual
accessibility (Figure 1). Storage materials must be inert, nonabra-
sive, strong enough to support the weight of the object, and
sufficiently durable to withstand handling (Barclay et al. 1998).
Individualized storage of archaeological collections is rarely feas-
ible or cost effective. For this reason, lithic debitage, soil samples,
faunal remains, and body sherds are frequently stored as lots,
often in 4 mil polyethylene bags or archival boxes (Figure 2). Lithic
tools, ground or polished stone, and rim sherds or other diag-
nostic sherds may be bagged individually or placed in recess
mounts carved from Ethafoam® plank or Volara® (Figure 3). Both
are polyethylene foam products, but Volara® has an extremely
soft surface compared to Ethafoam®, especially when cut. If cav-
ities are carved from Ethafoam®, they must be lined with a soft,
nonabrasive material like Tyvek® soft wrap or Teflon® to prevent
abrasions. Overcrowding of archaeological collections in storage
containers can result in physical damage. Edge wear on stone
tools offers important analytical data, but if lithics are piled
together in a box or bag or move freely in drawers as they open
and close, abrasion and chipping will compromise future research
potential. Small metal objects can be stored in custom silica gel
microenvironments (i.e., a clear polyethylene box with snap fit lid
or in a custom enclosure made from vapor barrier films) to control
moisture in the environment and avoid corrosion (Brown 2010;
Rimmer et al. 2013). Whole ceramic vessels should be supported
by polyethylene foam ring mounts, and it may be necessary to
create custom containers for reconstructed vessels or figures
because glue bonds frequently shrink and weaken over time.

CONCLUSIONS
This guide focuses on preventive care of archaeological objects.
However, collections are more than assemblages of objects.
According to Childs and Benden (2017:17), “Collections are gen-
erated when archaeologists remove physical objects from the
ground and create associated records to document a project.” As
a result, archaeological collections include proposals, permits,
field notes, maps, reports, photographs, and born-digital media.
Each component must be managed, preserved, and made
accessible, which involves multiple stakeholders. Sustainable
management of archaeological collections has proven challen-
ging because of the rapid growth of collections recovered, a
shortage of storage space, and the human and financial resources
available (Childs 2011). However, recent literature has introduced a
more holistic, systems-based way of understanding the stages and
stakeholders involved in curating archaeological collections. The
Collections Management Cycle offered by Childs and Benden
(2017) is one such example. Their conceptual framework for cur-
ating new archaeological collections makes clear the interrela-
tionships between archaeological project management and

HOW-TO SERIES

270 Advances in Archaeological Practice | A Journal of the Society for American Archaeology | August 2019

https://doi.org/10.1017/aap.2019.7 Published online by Cambridge University Press

https://doi.org/10.1017/aap.2019.7


FIGURE 1. Experimental archaeology collection of lithic and glass objects stored in boxes and polyethylene bags to increase
visual accessibility. Photo by Nicolette B. Meister.

FIGURE 2. Archaeological collections stored in metal-edged boxes and polyethylene bags by material type and intrasite pro-
venience. Photo by Nicolette B. Meister.
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recovered collections (Childs and Benden 2017:13). Like collec-
tions management, preventive care can be understood as a cycle
involving multiple stakeholders. Preventive conservation begins in
the field and should be deployed continually through the lifespan
of a collection.

Archaeologists have an ethical obligation to preserve the data
they collect. However, their focus is not always oriented toward
the long-term preservation of and access to collected objects and
associated documentation. Cross-training in preventive care is
essential for emerging archaeological professionals because they
generate archaeological collections, conduct research using those
collections, and teach subsequent generations of archaeologists.
Approaching preventive care as outlined here is a step toward
meeting these stewardship responsibilities.
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