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4) Stabilization of Stuffed Specimens

Stabilization of stuffed specimens from the viewpoint of

zooarchaeology
As a zooarchaeologist, I have many opportunities to remove

bones from the dirty bodies of dead animals and clean damaged
shells. By relying on this experience, we have performed
work to clean and stabilize stuffed specimens from the RTCM
damaged by the tsunami in conjunction with the museum and
other related organizations.

Transfer of specimens from Rikuzentakata, primary washing, and
observation of the interior

On May 4, 2011, the first set of stuffed specimens was sent
to Okayama University of Science. After removing silt and
sand from the surface of the specimens by using a brush, the
specimens were washed with tap water to remove sludge from
the surface (Fig. 1). Dehydrated ethanol was sprayed, and the
specimens were air-dried by blowing air onto them with an
electric fan.

In taxidermy, metal wires or similar materials are used to
replace bones. Paper, thread, absorbent cotton, wood wool,
urethane resin, and styrene foam are used to shape a specimen.
Bills, claws and other parts that are easily discolored are
painted. Glass or resin eyes are also widely used. As stuffed
specimens contain materials that absorb water and that rust,
desalination was judged to be indispensable. Severely damaged
specimens were thoroughly washed with water. On the other
hand, specimens that were judged too difficult to repair were
opened, and the condition inside the specimens were carefully
observed (Fig. 2). Slightly damaged specimens were washed
with tap water, and the inside was observed from the seam and
joint. These specimens were also opened when necessary.
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Secondary washing, and construction of a cooperative system

About one month after the transfer to Okayama, washed
specimens were dried, and examined for damage and
contamination. Because the sludge could not be entirely
removed by the first washing, which only used tap water, the
specimens were washed again by also using surfactant this
time. The second washing was started in mid-June.

We obtained advice on stabilization and cooperation from
specialists. Particularly, indispensable advice and support
was provided by Nishio Biological Models Co., Ltd. (Fig.
3). Advice was provided also by the Committee and IPMM.
Since that time, a work routine has been established in
which Okayama University of Science examines the overall
damage and the state of contamination and damage inside the
specimens, and performs secondary washing and temporary
repair, Nishio Biological Models performs further repair and
finishes the specimens, and then the university stores them and
checks for time-dependent changes.

Not losing to mold and rust

Putrefaction and propagation of mold was suppressed,
probably because the outdoor temperature in Rikuzentakata
was low immediately after the disaster and the specimens
were contaminated with sea salt (Note 1). However, the
conditions differed by specimen depending on its resistance to
deterioration. At the temporary storage in Rikuzentakata, the
full-scale struggle with mold and rust started in June when the
temperature started to occur.

In taxidermy, it is desirable to thoroughly remove the
muscles from the back of the skin in terms of specimen
preservation. However, thorough removal of the muscles
increases the risk of damaging the surface of skin, and also
requires a complex shaping process. Therefore, mammals
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Fig. 1 Primary washing of tsunami-affected stuffed birds with tap water,
taken at Okayama University of Science on May 6, 2011.

X2 HEDORLELFREFEHNHONE, 2011F5816 IR
Fig. 2 Moldy interior of a damaged Whooper Swan Cygnus
cygnus, taken on May 16, 2011.
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Fig. 3 Discussing the triage of damaged stuffed animals with
taxidermists (Mr. Akira Tokiwa and Mr. Shokichi Miyamoto), taken by
Meguru Takeuchi at Nishio Biological Models Co., Ltd. (Kyoto City) on

June 6, 2011.
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Fig. 4 Return of a Ruddy Kingfisher Halcyon coromanda, to a temporary
building of Rikuzentakata City Museum, taken by Kazuya Tateishi on
August 12, 2011.
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and birds that have weak skin have been commonly prepared
as specimens by leaving part of the muscles and applying a
strong preservative. The tsunami-affected specimens prepared
in that way suffered rapid deterioration, probably because the
seawater reduced the effect of the preservative. For specimens
with serious putrefaction, the muscles were removed by using
autopsy scissors, scalpel, and forceps. The putrefying skin was
sterilized with a hydrogen peroxide solution, and the entire
specimen was immersed in a 0.25% aqueous solution of sodium
hypochlorite for over an hour, and air-dried by blowing air
with an electric fan. Any hole that developed on the skin due
to such treatment was closed by lining and reinforcing the skin
and leather with Japanese traditional paper (“washi”). Various
kinds of adhesives were tested, including starch paste, acrylic
adhesives, and acrylonitrile-butadiene rubber adhesives; Wood
glue (polyvinyl acetate emulsion adhesive) was found to be
most appropriate adhesive.

In July, considerable mold growth was observed on
specimens of shrimps and crabs stored in acrylic cases.
Blackening of the cotton inside the cases and the odor of
hydrogen sulfide also became serious problems at the storage.

Toward ensuring quality of museum specimens
To resolve these problems, we made a trip between

Okayama and Rikuzentakata on a 2-ton truck. On the way
to Rikuzentakata, a repaired specimen of Ruddy Kingfisher
Halcyon coromanda and the exhibition case were transferred
(Fig. 4). In Rikuzentakata City, dust was brushed off from
specimens at the temporary storage facility (Fig. 5), and
the specimens that remained in the damaged museum were
collected (Fig. 6). The remaining stuffed specimens and animal
specimens were transported to Okayama (Note 2).

The crocodile specimen appeared to be in good condition.
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However, when opened, mold was found to have developed on
the wood wool, sawdust and newspaper along the seams inside
each specimen. Because it was difficult to immerse such big
bodies in a disinfecting solution, a 0.25% aqueous solution of
sodium hypochlorite was sprayed over the interior and exterior
surfaces of the specimens with a spray gun. The surfaces were
then wiped with dehydrated ethanol. Leather oil was applied
on the exterior surface, and tears on the skin were repaired with
Japanese traditional paper and wood glue (Fig. 7).

The specimens of shrimp and crabs were carefully washed
with a 0.05% aqueous solution of sodium hypochlorite. The
detached parts were collected and glued to the right side of the
bodies by taxidermists in the Nishio Biological Models, and the
moldy cotton was removed.

Although a record of the stuffed specimen was lost, those
specimens for which labels remained, data was inputted to
recreate the database. Specimens with no label were also
registered by giving a reference number and data such as
the scientific name, image, and preservation state in order to
maintain its quality as a specimen for museum collection.

Notes:
1) The inhibition of mold and bacterial growth by seawater

was observed by Akanuma [2012: p.33].

2) The Yamashina Institute for Ornithology and the City
government of Kurashiki helped to transport the specimens.
An exhibition case was provided by the Kurashiki City
Board of Education.

Naoto Tomioka (Okayama University of Science)
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Fig. 5 Brush cleaning of dirty stuffed animals before transport, taken on
August 12, 2011.
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Fig. 6 Removing the stuffed specimens of the Black-tailed
gull Laurus crassirostris, a natural treasure, from a diorama
representing a breeding area in Tsubakishima Island in
Rikuzentakata City, taken on August 12, 2011.
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Before cleaning, in the former Oide Elementary School.

b. REHMTHOREY ) —=> JTE%,
Surface cleaning with leather oil.
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Cleaning the moldy interior with _ N
ethanol and reinforcing the skin & 7 =P FRE ENEBOBFIE T ) )
with Japanese traditional paper. Cleaned up surface and interior of a Caiman skin.
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c. HIELAARBOERY H L,
Removing damaged stuffing (saw dust), from
body.
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Fig. 7 Cleaning of the damaged specimen of spectacled caiman Caiman crocodiles, taken on June 2012.
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