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NEW IDEAS FOR THE TESTING, DOCUMENTATION, AND STORAGE OF 
OBJECTS PREVIOUSLY TREATED WITH PESTICIDES 

Nancy Odegaard, Leslie Boyer, Melissa J. Huber, Lara Kaplan, Caroline Kunioka, Teresa 
Moreno, Cheryl Podsiki, Alyce Sadongei, David R. Smith, Werner Zimmt. 

Pesticide residues and chemicals from preservation efforts on museum collections have long been 
a silent health hazard for museum workers. In recent decades conservators have sought to 
improve the safety of objects and to protect the health of the people that work with them (Fig. 1). 

Figure l.Old artifacts made of materials known to be susceptible to insect attack 
that are in perfect condition may be considered suspect for having some form of 
pesticide treatment. 

Specifically, these efforts have included stopping the use of chemical pesticides in museums, the 
increased use of personal protective equipment, and the removal of treated objects from 
educational programs. Today, conservators, tribal communities and museum professionals are 
faced with a particularly urgent situation: sacred objects and objects of cultural patrimony eligible 
for return under the 1990 NAGPRA law may be contaminated with poisonous residues. This 
paper will illustrate how standards for testing, documentation, and possible removal of residues 

33 



Odegaard\ Boyer, et al. AIC Objects Specialty Group Postprints, Volume Ten, 2003 

residues are being developed to reduce the threat of physical harm these objects pose to people as 
a result of repatriation. 

By 1998, a concern for the health hazards of the objects being legally transferred from museums 
to tribes prompted the Arizona State Museum Conservation Lab at the University of Arizona to 
expand its research into pesticide residues. Various grant funds [1] have allowed a team to 
expand spot testing techniques, compile historic pesticide formulas and preparations, initiate the 
analysis of pigments (ancient and contemporary) from the Southwest, incorporate new uses of 
digital images into the documentation process, investigate new technologies, complete a 
collaborative study of repatriated objects, publish findings and present numerous seminars. 

The University of Arizona team included museum, tribal, medical and scientific specialists. 
Conservators offered an understanding of past museum pesticide practices, a familiarity with 
artifact materials and manufacturing technologies, strategies for selecting test techniques, and the 
establishment of handling procedures. Chemists adapted chemical reagents and analytical 
instrumentation for use with the museum objects, medical toxicologists interpreted the analytical 
results and evaluated the potentials for human toxicity, and Tribal representatives related relevant 
concerns and concepts of cultural use. Our team approach allowed the skills, experiences and 
knowledge of each specialist to address this problem. 

Inspired by the participants that attended a NAGPRA consultation workshop held in Tucson in 
March 2000, several research projects were initiated. Over ninety chemical pesticides and 
products have been reportedly used in museums (Fig. 2). 

Figure 2. Pesticides including herbicides, fungicides and various other substances 
have been used to prevent, destroy, repel or mitigate pests in order to preserve 
museum collections. 
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These were made in numerous formulations (concentrates, powders, baits, resin strips) and were 
applied by various methods (spraying, dusting, fogging, fumigating). (Odegaard and Sadongei 
2004) However, there is seldom adequate documentation available (reports, notes, tags) to 
determine the human health risk (Fig. 3). 

Figure 3. Occasionally, additional words or marks such as "poison", 
"arsenic" or a skull and crossbones may be found on labels and tags 

with an object. 

The lab is currently developing appropriate methodologies for the use of a portable X-ray 
fluorescence (XRF) spectrometer, and the transfer of this environmental technology to a museum 
application. Non-destructive XRF instruments have been used to study museum objects for metal 
content (Ferretti and Moioli 1998). Recent studies have indicated that many American Indian 
objects in museums were treated with pesticides including heavy metals such as arsenic, mercury, 
lead and zinc (Goldberg 1996; Nason 2001; Seifert et al. 2000; Hawks 2001). Sirois (2001) 
described the use of a portable XRD developed at the Canadian Conservation Institute to analyze 
a representative selection of natural history specimens and First Nations masks, and confirmed 
the incidence of arsenic and/or mercury in the study of artifacts analyzed to date at 23 percent. 

Recent research conducted by Boyer, Odegaard and Smith (2001) for the Hopi Tribe in Arizona 
utilized a Niton portable XRF unit and demonstrated the potential application of this 
commercially available technology to the assessment of pesticide residues on cultural objects. 
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We have found it to been very useful in non-destructive identification, both quantitative and 
qualitative, of heavy metals that may be present in pigments or pesticide residues that were 
applied to the surface of objects. Our current research with the Niton XRF [2] proposes to: 

• Determine efficiency and non-destructive nature of the instrument for use on museum 
collections, particularly painted objects of all kinds, and organic-based objects (with or 
without paint) with possible pesticide residues. 

• Develop appropriate protocols for the transfer of environmental technology to museum 
applications, and a correlation of the readings with human toxicity levels. 

• Discern potential relationships between known painted objects and their composition, 
sources of raw pigment material and the traditional artistic practices of the American 
Indians in the Southwest, including use of materials, trade and exchange. 

• Disseminate findings to colleagues representing diverse fields. 

A case study with Brazilian objects was conducted. A small group of featherwork items were 
selected for the XRF pesticide study. They were not subject to NAGPRA but did represent 
objects made of organic materials that if worn would touch the skin directly, and had parts that 
would move slightly above the eyes, nose, and mouth of the wearer during dance. 

In 1956 the Arizona State Museum received a donation of 103 ethnographic items collected by 
Lt. Col. Norwood J. Eggleling while he was stationed in Brazil as a military medical officer. The 
objects collected included numerous items reflecting the featherwork traditions of the Tupi 
people of the Brazilian coast at the time of European contact (Pro-Memoria National Foundation 
1980:40). Of the featherwork items only two tested positive for heavy metals (arsenic). 
According to an article in the Tucson Daily Citizen newspaper, some of the collection was 
displayed in 1955-6 and although there are no records, we suspect that these items may have been 
treated at that time. Although the donor could have treated these items, it seems likely that all 
would have been treated rather than just the two. 

A feather diadem (catalog # E-3132) had a very visible deposit of white powder between the 
feather layers (Fig. 4). The diadem is said to be worn by men during ceremonies as a visor across 
the forehead. Recto and verso digital photographs were taken of the object, and numbers from 
the XRF readings were indicated on the photos at the corresponding test locations (Figs. 5,6). 
A table indicates the concentration levels of arsenic (ppm) in one column and the confidence or 
error value in the other column for each of the test readings (Fig. 7). 
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Figure 4. In some cases powders, such as arsenic or DDT, were applied directly 
to artifacts and remain intact and visible on interior surfaces. 

Figure 5. (Verso) and Figure 6. (Recto). Digital photographs were taken of the 
study object, and the XRF reading numbers were indicated on the photos at the 
corresponding test locations. 
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Figure 7. An Excel table indicates the concentration levels of arsenic (ppm) in 
one column and the confidence or error value in the other column for each of 
the test readings. 

The toxicological assessment of the object was based on the amount of arsenic estimated to be on 
the object. This estimate of quantity was determined by multiplying the total area (1092 cm2) by 
the total of the XRF readings (1147/jig/ cm2). The estimate amount of arsenic on the diadem was 
1.2 grams. Leslie Boyer, MD, concluded that the object is dangerous and may pose a significant 
health risk through handling, storage and use. She estimates an acute oral dose of arsenic 
compounds to range from 1 mg to 10 g, with chronic effects occurring from exposure to as little 
as 3 to 4 mg a day. 

The second object is also a headpiece (# E-3124) that is worn like a visor in ceremonials but 
unlike the first example, this item did not have any visible white powder (Fig. 8). 

Figure 8. This visor did not have visible white powder but was suspected to be 
cross-contaminated through adjacent storage with the diadem. 
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It is suspected that it became contaminated through adjacent storage with the diadem. After 
testing with the XRF, the object was vacuumed with a soft blender brush and a dental vacuum 
(Fig. 9). XRF readings were then taken again (Fig. 10). 

Figure 9. After initial testing with XRF Figure 10. The visor is tested again using 
indicated the presence of arsenic, the the Niton XLi 723 handheld XRF 
visor was surface cleaned using a soft spectrum analyzer, 
blender brush and dental vacuum. 

Results indicated that the vacuum cleaning did not remove the arsenic (Fig. 11, 12). 

All of the flat featherwork items from this accession were rehoused in order to provide a 
protective barrier for curatorial handling, to isolate them from one another, and to provide greater 
visibility. The simple rehousing consisted of small sheet of Plexiglas cut to an appropriate size 
and polished on the edges, a zip-lock polyethylene bag cut and resealed to the size of the Plexiglas 
platform, and identification labels to alert those viewing or handling the objects to the arsenic 
contamination present (Fig. 13). 
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Figure 11. One area in which XRF readings were taken. The 
results are graphed in Fig. 12. 

Figure 12. The graphed results corresponding to the tested areas indicate 
that vacuum cleaning did not remove the arsenic. 
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Figure 13. All of the flat featherwork items from this accession were rehoused 
to provide a protective barrier for curatorial handling, to isolate them from one 
another, and to provide greater visibility. 

This method leaves the object visible on both sides, and provides a lightweight support with a 
barrier to prevent direct contact. The custom fit of the bag and slight charge of the Plexiglas hold 
the featherwork in place. 

Museum workers, tribal members, artisans, and visitors to collections have benefitted from the 
knowledge gained through our research efforts. Further research with XRF and FTIR 
technologies is presently underway to study potentially toxic pesticide contaminants as well as 
heavy metal pigments that may have been used to create objects. With the ultimate goal of 
removing poisonous pesticide contaminants from the surface of cultural objects so that they are 
not a human health risk, the challenge is three-fold: 1) how do we sample the surface of artifact 
objects without damaging them, 2) how do we assess the health risk of the contaminants, and 3) if 
present, can a method of removal be developed that remains compatible with the physical and 
cultural aspects of the objects. 
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Endnotes 

1. Funding for pesticide research has come from The Hopi tribe, the National Park Service 
NAGPRA Grant Program, the University of Arizona Vice President's Research Grant Program, 
the National Center for Preservation Training and Technology, the Samuel H. Kress Foundation, 
the University of Arizona Provost's Author Support Fund, the University of Arizona Faculty 
Small Grants Program, and the National Science Foundation IGERT Grant Program. 

2. Niton XLi 723 handheld XRF spectrum analyzer. Niton Corporation. 900 Middlesex Turnpike, 
Building 8, Billerica, MA 01821-3926. (800) 875-1578 (www.niton.com) 

References 

Boyer, L.V., N. Odegaard and D.R. Smith. 2001. Results of Analysis for Toxic Materials on 
Repatriated Objects; A Report to the Hopi Tribe. 

Goldberg, L. 1996. A history of pest control measures in the anthropology collection. Journal of 
the American Institute for Conservation, 35(1): 23-47. 

Ferretti, M. and P. Moioli. 1998. The use of portable XRF systems for preliminary compositional 
surveys on large bronze objects. Proceedings of the International Conference on Metals 
Conservation France 27-29, May 1998. W. Mourcy and L. Robbiola, editors. London: James 
& James Publishers. 39-44. 

Hawks, C. 2001. Historical survey of the sources of contamination of ethnographic materials in 
museum collections. Collections Forum 76(1-2): 2-11. 

Nason, J. D. 2001. Poisoned heritage: curatorial assessment and implications of pesticide residues 
in anthropological collections. Collections Forum 17(1-2): 67-81. 

Odegaard, N. and A. Sadongei (editors). 2004. Old Poisons, New Problems; a pesticide resource 
guide. Walnut Creek, CA: Alta Mira Press, A division of Rowman & Littlefield Publishers, Inc. 

Pro-Memoria National Foundation. 1980. Brazilian Indian Art Featherwork, catalog. Brazilia: 
Brazilian Ministry of External Relations and the Ministry of Education and Culture. 

Seifert, S. A., L.V. Boyer, N. Odegaard, D.R. Smith, and K.E. Dongoske. 2000. Arsenic 
contamination of museum artifacts repatriated to a Native American tribe. Journal of the 
American Medical Association 283(20): 2658-2659. 

Sirois, P.J. 2001. The analysis of museum objects for the presence of arsenic and mercury: non-
destructive analysis and sample analysis. Collections Forum 16(1-2): 65-75. 

Authors' Address 

Preservation Division, Arizona State Museum, University of Arizona, Tucson, AZ 85721, (520) 
621-6314, Fax (520) 621-2976, E-mail: Odegaard (odegaard@u.arizona.edu), Boyer 
(boyer@pharmacy.arizona.edu), Huber (mhuber@u.arizona.edu), Kaplan 
(larakaplan@hotmail.com), Kunioka (sakaguchikunioka@yahoo.com), Moreno 
(tkmoreno@u.arizona.edu), Podsiki (cpodsiki@fieldmuseum.org), Sadongei 
(Sadongei@u.arizona.edu), Smith (drsbarb@theriver.com), Zimmt (wsz@u.arizona.edu) 

42 


	CoverSheet-10
	osg010-03



