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Presenter
Presentation Notes
I’m Anna Helmig, Collections Manager and Registrar at the Dayton Society of Natural History.  You probably know us better from the organizations we manage - the Boonshoft Museum of Discovery and SunWatch Archaeological Village in Dayton. We curate over 1.8 million natural history objects in the fields of Biology, Geology, Anthropology, and Astronomy. My schooling was in Public History at Wright State and I’m an early career professional in the museum field, having been at the DSNH for a little over 3 years.  



THE NUTTER COLLECTION

Presenter
Presentation Notes
Throughout this presentation, I’m going to refer back to a taxidermy collection we acquired in 2020 from the Nutter family. This is a collection over 50 exotic taxidermy specimens, including a polar bear, Bengal Tiger, and many others, all mounted prior to 1980. Going in, we knew the risk of these specimens being hazardous was high. This acquisition was the catalyst for our institution beginning to conduct formal tests for arsenic use in our taxidermy specimens so it was very informative and the process involved a lot of trial and error. Hopefully, the examples from our process can give you some realistic applications and examples of how a mid-sized museum can safely take in and care for taxidermy.



ARSENIC USE IN TAXIDERMY

Photos courtesy of Grisholm Castle, 
Strängnäs, Sweden.
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Presentation Notes
When taxidermists prepare specimens, they run into the issue of pest infestations. Animal skins are very susceptible to debilitating damage from insects such as moths and dermestid beetles. To solve this, 18th century taxidermists used mixtures of salt and tobacco to preserve this skins. This was the case for this lovely lion, taxidermied in the mid 1700s. As you can see by the state of this Lion, this mixture didn’t really work. So, they turned to poisons. The most common taxidermy preservative was a mixture of arsenic powder, alum, camphor and cinnamon. Taxidermists applied this mixture to the exterior of the skin or fur of the specimen. This process worked so well that taxidermists used arsenical soap in their work all the way until the 80s, well after the hazardous effects of the chemical were known.



ARSENIC USE IN TAXIDERMY

Photo courtesy of Mike Cadogan and 
Kathryn Scott; Emergency Medicine.
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Today, Arsenic is by far the most common poison found in taxidermy- both historic and modern. I don’t think I need to tell you that arsenic can be incredibly harmful when absorbed through the skin, inhaled, or ingested. The list of health effects is long but includes short term effects such as headaches, chest pain, and difficulty breathing as well as long term effects such as numerous nervous system diseases, heart disease, kidney disease, and multiple cancers. This photo on the right is a tell-tale sign of the beginnings of serious arsenic poisoning- horizontal lines on the finger nails called mees lines.Today, many taxidermists use safer alternatives when they prep a skin such as borax and talcum powder. However, NEVER assume, no matter how modern a specimen might be, that the piece is safe. Some taxidermists still use harmful chemicals such as arsenical soap to preserve skins. 



RECOGNIZING HAZARDOUS TAXIDERMY
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Presentation Notes
In order to tell if a taxidermy specimen is contaminated with arsenic, your first step is a visual inspection. The one tell-tale sign of arsenic use is a white substance in either a powder or crystallized form. The substance is generally present in the specimen’s eyes, ears, and around the mouth, but can be found in other spots as well. This substance is actually the crystallized arsenic powder itself which has, over time, migrated to the visible exterior of the preserved skin. On the left here you can see the white crystals in the eyes one of our owl specimen, taxidermied in the early 20th century. And on the right, we see the white powdery substance on the base of a mounted WWII signal pigeon. This is pretty common- often times the arsenical mixture crystallizes so much it begins falling off of the specimen. Both of these specimens were also tested and the tests came back resoundingly positive.You also might suspect a specimen was treated with arsenic if it is over thirty years old but still in excellent shape. I say this because arsenic is an extremely effect pest deterrent. For example, if you have a taxidermy turkey that was mounted in 1940 with no evidence of any kind of pest infestation, there is a decent chance the excellent condition is due to arsenic. This is not a hard and fast rule but if you have an old piece in pristine shape you might wonder why a moth or beetle has never munched on it.Unfortunately, even if there is no apparent crystallization and your historic taxidermy is not in pristine condition, there still might be arsenic present. Therefore, it is recommended that every taxidermy piece mounted prior to the 1990s be tested for arsenic. This is why we knew we had to be exceptionally careful taking in the Nutter collection since everything was taxidermied before 1980. If testing isn’t feasible for your institution, I would recommend you treat any taxidermy mounted before 1990 as if it were definitely contaminated with arsenic and respond appropriately to mitigate any harm, which I will address in a few slides. 



TESTING FOR ARSENIC
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Presentation Notes
In terms of when to test- it would be wonderful to test every taxidermy specimen in your collection but this isn’t always feasible.Because of the supplies we were able to purchase through the Nutter accession, we test every taxidermy specimen that we are considering acquiring, regardless of when it was mounted. This way, we know what precautions we need to take before we even formally accept and accession the specimen and bring it into our space.We also make sure to test our backlog of pre-1990 taxidermy when resources and staff time allow.In terms of what test to use, there are a few different arsenic tests available but many of them are meant only to test for heavy metals in water. What you’re looking for is mercury bromide paper test strips which detect the presence of arsine- which is formed as a byproduct between arsenic and a base.We use the Macheray-Nagel arsenic test papers, which we purchased from CTL Scientific. They come in a pack of 200 strips for approximately 45 dollars but we always cut up the strips into 2 to get more bang for our buck. For the testing process, we found that the Merckoquant method produced the most consistent and reliable results and was the most affordable (in terms of reagants used). The instructions that come with the test strips are rather vague and confusing- esp for someone with no chemistry background like me.Additional supplies for the Merckoquant method include:Deionized water Erlenmeyer flasks Graduated Test Tubes with Caps-PipettesCotton swabsLab grade Zinc powderHydrochloric acid (1 Molar)All of these supplies can be purchased from CTL Scientific or even Amazon and other retailers. All in all, we spent around $150 for everything, including the test strips. 



TESTING FOR ARSENIC

Photo courtesy of Chemsee.com.
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After you’ve gathered your supplies your first step is to add 25 millimeters of the deionized water into your Erlenmeyer flask. You then wet five cotton swabs with some of the deionized water and roll the cotton swabs thoroughly over five different parts of your taxidermy specimen. I recommend hitting spots that are more likely to have an opening to the internal specimen such as eyes, mouth, nose, etc but make sure you also get at least one swab of just the fur or skin- such as from the back or belly of the animal.For the Nutter collection, we swabbed the specimens at the Nutter estate and stored the swabs in red line bags. We then took the swabs back to our collections lab for the rest of the test. You then place all swabs into the flask and allow them to soak for thirty minutes.After thirty minutes, you will add five milimeters of the deionized water and swab solution to a test tube, add in 1 gram of the zinc powder and 10 pipette drops of the HCL. IMMEDIATELY place the test strip over the solution and place the cap on it (holding the strip in place) as quickly as possible. Do not allow the strip to touch the solution or your results won’t be accurate.If you have done everything correctly, the solution will begin to bubble and effervesce slightly. After ten minutes, you should have your results. The test trip will turn either a light yellow to a dark a brown, which indicates levels of arsenic on your specimen. If your test strip is clear your specimen is likely arsenic free.Dispose of all reagents, test strips, and other supplies safely. Contact your county’s waste management company for hazardous waste pick-up instructions.It took us quite a bit of trial and error get this method down. We would either take too long to add the test strip and tube cap or accidentally touch the strip to the solution, causing it to immediately turn brown even if there was no arsenic present.Before every testing session we would always try and have a control- we would first run a test of a specimen we were pretty positive had been treated with arsenic due to external signs such as that white crystallization to make sure our reagents were working and we had the process down. When that strip would turn yellow to brown we would go on to test the unknown specimens so we could be confident that a colorless strip actually did indicate the absence of arsenic rather than a faulty test.After our initial test of all Nutter specimens, we were surprised to find out that every specimen tested negative for arsenic. This baffled us, since the mounts were relatively old and appeared to be in excellent shape. Therefore, in the interest of safety, we decided to go back to the Nutter estate and conduct the tests again, this time adding the swabs directly into the Erlenmeyer flasks and deionized water in case the arsenic powder was falling off in the bags we initially used. Shockingly, all of our specimens came back negative again. While this testing system is very accurate, it is still possible that some taxidermy specimens that test negative might still contain arsenic that simple hasn’t migrated to the exterior skin of the specimen. The National Park Service recommends re-testing every three years in response to this issue.



MITIGATING HAZARDS
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If you do have specimens that have arsenic, there are some ways you can mitigate the risk these objects pose to you and others.You should handle these specimens as little as possible but complete avoidance of handling is just not realistic. So, when you do handle them, PPE is key. You will always want to wear nitrile or latex gloves when you are handling specimens because the arsenic can leach through cotton gloves. Likewise, you will want to have a particle respirator or N95 mask on to avoid breathing in any loose crystallized arsenic on the specimen. I also suggest wearing an apron or lab coat to avoid contaminating your clothing. You can also purchase these fashionable Tyvek jumpsuits for large taxidermy projects.When moving contaminated specimens, in addition to your own PPE, you can also encase the specimen in tied trash bag. This helps contain the crystallized arsenic and helps ensure that you are not contaminating the spaces that you move the specimen through.CleaningUnfortunately, there is no way to completely eliminate the arsenic from a taxidermy specimen. However, you can remove at least some of the arsenic powder on a specimen through vacuuming it. Normal vacuums won’t cut it- you must use a vacuum with a HEPA filter such as a Nilfisk to avoid contaminating the environment around you as you clean the specimen.You’ll want to use low suction with the Nilfisk to avoid pulling out feathers or fur and go over all areas of the specimen multiple times to ensure all exterior arsenic is vacuumed up.



STORAGE AND EXHIBITION
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StorageThe right storage methods can help mitigate the risk associated with arsenic-laden taxidermy. You can create simple, custom microenvironments with polyethylene plastic sheeting and a heat sealer to completely enclose the specimen in a bag. This ensures any lingering arsenic powder after vacuuming is contained and not contaminating your shelves or floors. Even if you know your taxidermy isn’t contaminated with arsenic, it is still a good idea to make polyethylene dust covers for your specimens to protect them from dust, water, or abrasion from other closely-stored specimens so it’s a win-win all around.Always include a brightly colored hazard sticker or tag either attached directly to the specimen or on the polyethylene bag. Ideally, the tag should clearly state "danger: arsenic.”  If your pieces are stored in a closed cabinet, it is also a good idea to add a warning or hazard sign on the outside of the cabinet with an explanation on which objects are contaminated with arsenic.ExhibitionObviously, it isn’t recommended to use arsenic-treated taxidermy for public programming. If you must exhibit a hazardous specimen, you should do so in a fully encased and sealed display case with a locking mechanism only after thoroughly vacuuming the object of excess arsenic powder. For instance, this Ivory-Billed Woodpecker was tested and does have a small amount of arsenic present. However, it is an excellent mount of a now-extinct species that was integral to our new exhibition. It is on exhibit in a locked, sealed case and I check up on it for signs of arsenic dust every time I visit the gallery.



DEACCESSIONING
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DeaccessioningIf you are able to formally test your pieces and find that you do have a lot of arsenic in your taxidermy collection, there are likely some instances where the risk might not be worth keeping the specimen. For instance, you and your colleagues might discuss potentially deaccessioning hazardous taxidermy that is exceptionally deteriorated or doesn’t fit within your collection scope. If you do end up deaccessioning arsenic-laden pieces you will need to follow your area’s hazardous waste guidelines as well as government regulations concerning certain species.This eagle specimen is a perfect example of this. It is, perhaps, the most hazardous taxidermy specimen in our collection. It was mounted in 1932 prior to the Bald Eagle Protection Act. When I test most specimens for arsenic, it takes the test strip around 10 minutes of sitting in the test tube before any color changes indicate arsenic presence. However, the strip I used for this specimen turned dark brown almost immediately- indicating very high amounts of arsenic and potentially other heavy metals.Because we feel comfortable that we can properly care for this specimen with necessary precautions and we already possess a Federal Eagle Exhibition permit, we opted to keep the specimen in our collection for research and educational purposes. The facts that it is highly protected species and this mount itself is quite historic, nearly 100 years old, meant that keeping it made sense to our institution.On the other hand, here you can see a seagull mount that was heavily contaminated with arsenic and also damaged beyond repair in many places. This is a specimen we did end up deaccessioning both because of the arsenic and the damage. We also have many, many other seagull taxidermy pieces in our collection so deaccessioning this one was a natural choice.There is really no easy answer in terms of deaccessioning arsenic-laden taxidermy- it depends on your institution, your staff, your collecting scope, capabilities, funding, and the nature of the specimen itself. 



THANK YOU

Jill Krieg, DSNH Curator of Anthropology & Exhibits

Ray Vodden, DSNH Collections Technician

Jack Bowser, DSNH Collections Technician

Clayton Wolf, DSNH Exhibits Manager

Presenter
Presentation Notes
Hopefully this presentation gave you some of idea of how you can realistically care for dangerous taxidermy while mitigating risk to yourself and your colleagues. I have my card and am happy to send anyone a detailed step-by-step method for the Merkoquant method or help out if you end up needing to test your institution’s taxidermy. Thank you!



MASSILLON MUSEUM 
FILM COLLECTION
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History of the Collection

• Dates back to 1934 when Paul Brown was head coach of the Massillon Tigers high 
school football team
• Began filming his teams for a more in-depth look at how his teams were doing, and what he 

could do to improve

• Saved and collected by Massillon Tiger Football Museum (committee of the Massillon 
Tiger Football Booster Club) starting in the 1970s

• Over 2000 reels of 16mm and 8mm acetate and polyester film (one nitrate film)
• Football, basketball, marching band, and various other sports
• Much has been transferred multiple times to S-VHS and DVD; some have been digitally 

converted from DVD



The Collection — storage over the years

• Originally housed and stored at the high school in the athletic department

• Moved to the basement of the old Massillon Chamber of Commerce in c. 1993 when 
the old high school closed

• Moved to the basement of the old Post Office (currently the Stock Market Museum) 
in c. 2014 when the Chamber moved to a new building

• Moved to the Massillon Museum from fall 2019 through summer 2021 after signing 
contracts transferring the collection from the Booster Club to the Massillon Museum



At the Post Office…











State of the Collection

• Much of the film is now stored in a brand new, 
state-of-the-art collection storage at the 
Massillon Museum (built in 2018–2019)

• Inventory process is on-going; over 1800 reels 
of the film have been assessed and put into 
excel files
• Includes the date, content of film, original transfer 

number(s), length, condition, location, and date it 
was brought on site



State of the Collection



Things to Look for… 

• Acetate degradation

• Mold

• Water damage

• Breakage



Acetate Degradation

• Acetate degradation—or vinegar syndrome—happens when acetate film is stored in 
a warm, humid room. These conditions cause the film to decompose. As the film starts 
to rot, it gives off acetic acid, the same ingredient in household vinegar that gives its 
distinctive smell and taste.

• Use A-D (Acid Detection) test strips to determine severity of decomposition that you 
cannot see—or smell.
• Blue: no acid detected
• Green 1: some acid decomposition detected; 

monitor for degradation
• Green 2: high levels of acid decomposition; 

consider methods of preservation
• Yellow: sever levels of acid degradation; 

immediate intervention necessary



Acetate Degradation—Intervention

• If the film is in the Green 2 or Yellow stage, action is necessary to mitigate further 
decomposition
• Film should be placed in an tight fitting (preferably air-tight) polyethylene bag and placed 

in freezer storage 
• Freezer should be clean and not used for any other storage purposes; should not mix 

acetate and nitrate film as they off-gas differently
• Freezer should also be frost free with auto defrost

• When handling old film, always be sure to wear gloves and a mask to protect the 
film from fingerprints and the handler from effects of off-gasing

• Vinegar syndrome is irreversible



Acetate Degradation examples



Acetate Degradation storage examples



Water Damage and Mold

• Water damage from floods while 
stored in basements caused the 
emulsion to disintegrate 
• This can also cause the film to become 

brittle and susceptible to breakage

• Damp storage conditions also caused 
mold growth which can also eat away 
at the emulsion



Water Damage and Mold examples



Water Damage and Mold examples



Water Damage and Mold examples



It’s Not All Bad!
• Most of the film is in great condition!

• Out of over 2000 reels, only about 
250 have some degree of 
degradation that require intensive 
mediation



Hazards in Military 
Collections

Melissa Shaw
OLHA 2nd Vice President



Introduction

I work for the Air Force. The Air Force has many regulations that do not 
apply to private organizations. We are not going to talk about Air Force 
policy today. Instead, we are going to talk about:
• Types of hazards in military collections 
• Protection

• Know your collection
• Know your personal protective equipment



Types of Hazards

• Hazards from production
• Hazards in use
• Hazards from decay
• Hazards from storage



Hazards From Production

• Medication
• Radioactive Items
• Asbestos containing items
• Matches
• Mercury containing items

Risk: Exposure could cause a mild reaction to anaphylaxis, cancer, fire, 
etc. . .



Hazards In Use

• Weapons
• Firearms 
• Swords
• Darts
• Explosives - ‘Training’ does not equal ‘Inert’

• Asbestos containing items
• Heavy Items
• Sharp Items - If it can go through fabric, it can go through skin
• Medical items
Risk: Exposure could cause a mild reaction skin reaction or shooting, 
cutting, exploding, crushing, cancer, puncture



Hazards from Decay

• Food
• Medication
• Plastics
• Radioactive items

Risk: Exposure could cause a mild reaction to anaphylaxis, cancer, etc. 
. . 



Hazards from Storage

• Pesticides
• Moth balls
• Rat poision

• Other artifact treatments

Risk: Exposure can cause skin rashes, breathing difficulties, dizziness, 
nausea, etc. . . 



Be Safe

• Know your collection
• Wear protective equipment when applicable
• Encapsulate, encapsulate, encapsulate!
• Consider contamination of storage containers



Object Disposal

• 99.9% of the time whatever you have will be in such low quantities 
that it can be disposed of through your normal waste disposal 
method

• There are 88 counties in Ohio. What you have and how much of it 
there is will determine the disposal action. If the object is a hazard 
contact your county’s hazardous disposal department by whatever 
name they use. If the object is possibly explosive you should contact 
your county sheriff.
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