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3) Stabilization of Shell Specimens
What are shell specimens?

Specimens of the soft body of shellfish are prepared by fixing
the shellfish with chemicals and immersing in ethanol. When
only the shell is to be preserved, it is commonly prepared by
drying. The following is a description of the preservation of dry
specimen shells.

Dry specimen shells are prepared by removing the soft body
(or meat) of the shellfish either by boiling or freezing so as
to leave only the shell. The shell is washed with water, dried
naturally, and preserved with its label in a polyethylene bag
with a fastener or a styrene box. Glass tubes are used to store
very small shells. Paper, wood, cork bags or boxes, or those
made of other plant materials, are considered inappropriate
for preserving specimen shells for long periods because plant
materials gradually release organic acids, which will affect
calcium carbonate on the surface of the shell (this phenomenon
is called Bynesian decay) (Saito and Hasegawa 2003).

Damage to shell specimens by tsunami
The Rikuzentakata Sea and Shell Museum (RSSM) had

a particularly large collection of shell specimens in the area
affected by the tsunami (Fig. 1). Together with the RTCM,
the total number of the collection exceeded 130 thousand
specimens.

The specimens were very well managed: each had
its registration number written on the shell, placed in a
polyethylene bag with a fastener or small styrene box with
the reference number, and stored in a chest or safety box in a
repository. There were also many specimens displayed in the
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exhibition room.

Because there were windows in the exhibition rooms and
one of the two repositories, over 30 thousand specimens are
estimated to have been lost in the backwash of the tsunami (Fig.
2). On the other hand, those in the repository without windows
were all preserved.

The specimens that remained were about 96,000. All the
containers were contaminated with seawater and sand due to
the tsunami, and seawater penetrated most of the containers
and contaminated the shells (Fig. 3). From April 4th to 20th,
the specimens were transferred to the former Oide Elementary
School and the IPMM. The specimens were stored at room
temperature and were then washed, disinfected and dried. The
washing of 2,000 small shell specimens, which were difficult to
handle, was entrusted to the Osaka Museum of Natural History.
The Manazuru Shell Museum was also requested to wash and
dry another 2,000 specimens (Ishida 2012, Yamamoto 2014).

Because contaminated and wet specimens were stored at
room temperature, mold developed on the surface of some of
the specimens. The shells became fragile, particularly those of
very small shells (Fig. 4). In the specimens for which removal
of the body was insufficient at the time of preparation, the soft
part decomposed and generated hydrogen sulfide, which caused
the shell to turn black. Because they were soaked in seawater
over a long period, the water-soluble ink faded, and even
the label card dissolved for some specimens (Fig. 5). It was
believed that the specimens should have been frozen before
decontamination, or should have been drained and dried before
washing.
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Fig. 1 Rikuzentakata Sea and Shell Museum before the tsunami D HAE L.
Fig. 2 Repository on the second floor of the Rikuzentakata Sea and
Shell Museum. The specimens were washed away along with the
shelves from the window.

X3 BKEBTENIER X4 BRECEAZL-DE
Fig. 3 Specimens contaminated with seawater and sand Fig. 4 Mold growing on the shells

X5 REEBKICE > TWEEREINIL X6 %L EERERETD
Fig. 5 Specimens and labels soaked in seawater over a long period of Fig. 6 Sterilizing the washed specimens
time
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Washing shell specimens

Tools used for washing the specimens and cases included:
A large amount of tap water, an aqueous solution of sodium
hypochlorite, dishwasher detergent, a container sufficiently
deep for immersing the shells, small-meshed draining basket,
brushes, and tooth brushes.

The procedure is outlined below:

1) The specimen was washed with tap water to remove silt.
Severe contamination was carefully removed by using a
writing brush or paint brush. Special care was necessary for
very small shell specimens and specimens that had a fragile
structure such as periostracum.

2) The specimen was sterilized by immersing it in an aqueous
solution of sodium hypochlorite having an effective chlorine
concentration of 0.03% for several minutes (Fig. 6). The
specimen was then dried either naturally (Fig. 7), or in a
desiccator.

3) The specimen label was also desalinated and sterilized by
immersing it in an aqueous solution of sodium hypochlorite
of the same concentration. The label was then dried either
naturally next to the specimen, or by sandwiching between
pieces of absorbent paper and ironing. For labels written
with water-soluble ink and those with a dissolved card, the
information was transcribed to a new label, and the old labels
were not washed but dried.

4) Plastic cases were washed by using dishwasher detergent
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and a toothbrush, sterilized in an aqueous solution of sodium
hypochlorite having an effective chlorine concentration of
0.03% for several minutes, and dried naturally.

5) After the specimen and label dried completely, they were
placed in a new polyethylene bag with a fastener on which
the registration number was written. The bag was stored in
the original plastic case, or in a new case (Fig. 8).

At the RSSM, the registration number was written with
water-soluble ink by using a thin pen at the mouth (spiral shell)
or the inner surface (clam) of a medium or large specimen,
and a transparent coat (lacquer) was applied to the number to
protect the ink. The coat became clouded when ethanol was
used to disinfect and dry the specimens, and the use of ethanol
was stopped after this phenomenon had occurred.

Specimens of very tiny shells (less than several mm in
length) were first placed in a small-meshed strainer or nylon
non-woven fabric bag before immersing them in an antiseptic
solution to prevent the shells from being damaged or lost
during washing and sterilization (Fig. 9) (Ishida 2012). Very
tiny shells are especially fragile, and were therefore handled
not with forceps but by a thin brush wet with water (Fig. 10).
Even with such extreme care taken, some specimens affected
by mold were damaged.

Suzuki Mahoro (Iwate Prefectural Museum)
Masaru Kumagai (Rikuzentakata City Museum)
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Fig. 7 Air-drying washed specimens Fig. 8 Storing a specimen in a new bag and case
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Fig. 9 Washing tiny shells, taken by So Ishida (Osaka Museum of BRAEEE)
Natural History) Fig. 10 Handling tiny shells by adhering them to a brush, taken by So

Ishida (Osaka Museum of Natural History)
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