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(3) Stabilization and Repair of Natural History Specimens

1) Stabilization and Restoration of Plant Specimens
What are plant specimens?

Vascular plant specimens are prepared by spreading a plant
sample between sheets of absorbent paper, such as newspaper,
dehydrating by pressing with a flat plate and weight, mounting
the completely dried plant on a sheet of thick paper of
approximately A3 size, and fixing the specimen on the mount
with paper tape (Fig. 1a). Marine algae specimens are prepared
by washing algae with tap water, spreading it onto a sheet of
pasteboard, and drying it in a cold air drier while pressing. The
algae adheres itself to the mount (Fig. 1b).

Damage to plant specimens by tsunami

The tsunami in 2011 is believed to have damaged over 110
thousand botanical specimens in Japan. In Yamada Town of
Iwate Prefecture, about 70 thousand marine algae specimens
out of a total collection of 80 thousand were lost when a
prefabricated storage warehouse was swept away by the
tsunami (Kitayama 2011). On the other hand, the 15 thousand
herbarium specimens in the RTCM were salvaged because
they were stored in a room without a window in a reinforced
concrete building (Fig. 2). Besides these, tens of thousands of
botanical specimens in personal collections are believed to have
been lost.

The 15 thousand specimens from the RTCM were transferred
to a garage of the IPMM in late April and mid May of 2011 (Fig.
3). Almost all the specimens had been stored in plastic bags
and about half stayed dry, but the rest was wet with seawater.
For almost two months the specimens were left soaking wet,
and many suffered from putrefaction and mold propagation
(Fig. 4). The best step to take was to immediately seal them in
plastic bags and preserve them in a freezer. However, no large

freezer was available at that time, and mold rapidly spread as
the average daily air temperature rose.

IPMM sent e-mails to museum curators and researchers
in Japan requesting them to wash and dry the contaminated
specimens, and send the specimens back to the IPMM. The
museum also prepared a manual for washing plant specimens
and released it to the public. It received more than 30 responses
from all over Japan, so, with the cooperation of volunteers,
it selected specimens with severe damage, removed sand and
silt from the exterior of the bags, packed the specimens in
cardboard boxes, and sent them to 29 museums and research
institutes from Hokkaido to Fukuoka Prefectures by private
delivery. At the museums and institutes, staff and volunteers
washed the specimens (Sakuma 2011).

Washing plant specimens
The main materials and tools used for washing botanical

specimens included: A large amount of tap water, shallow

containers with a bottom surface larger than A3 size, large-
meshed polyethylene nets for draining kitchen garbage cut
to about A3 size or a cooking sheet, thin plates of about A3
size, writing brushes or paint brushes, a large amount of old
newspaper (torn longitudinally in half), corrugated cardboard
sheets of about A3 size, and paper towels.

The procedure for washing a botanical specimen is outlined
below:

1) The degree of contamination was assessed, and the condition
of the specimen was photographed.

2) If the specimen was only slightly wet and slightly
contaminated, the specimen was heated at 85°C for several
hours to kill the mold and dry by heating.

3) If the specimen was severely contaminated, the label was
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Fig. 1a Vascular plant specimen Fig. 1b Marine algae specimen
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Fig. 2 The repository on the first floor of the Rikuzentakata City Fig. 3 Botanical specimens of the Rikuzentakata City Museum
Museum after being struck by the tsunami, taken on May 12, 2011 collection transferred to a garage at the lwate Prefectural Museum
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Fig. 4 Mold growing on a plant specimen Fig. 5 Washing process 1: Immersing a specimen in water, and
detaching it from the pasteboard
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cut off, the specimen was placed in a shallow container filled
with tap water, and the tape that was affixed to the specimen
was removed in the water (Fig. 5).

4) After the specimen was detached from the mount, the
contaminated mount was removed from the container, and
the specimen was soaked in clean tap water for at least 10
minutes to remove salt.

5) A plate was inserted in the water, and a piece of netting
for draining was mounted on the plate. The specimen was
scooped and spread out on the net, and covered with another
piece of netting. They were clipped together on one side (Fig.
6). In the water, silt and mold were gently removed from the
specimen by using a brush (Fig. 7).

6) The specimen was removed with the netting and plate from
the water, then drained by leaning it against a wall.

7) The specimen was taken with the netting from the plate, and
drained by placing them between sheets of paper towels and
newspaper, and leaving them overnight (Fig. 8).

8) If the label was not written or printed with water-soluble ink,
the label was also immersed in water, and silt was removed
by with a brush. The label was drained and placed together
with the specimen, between the newspaper.

9) The following day, the moistened newspaper was replaced
with dry sheets of newspaper. Several more sheets of
newspaper were placed on the top and bottom of the
specimen, and then cardboard plates were placed on the top
and bottom (Fig. 9). They were tied up with rubber bands,
and the specimen was dried with a hot air dryer set at 85°C
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for about 6 hours.

10) After the specimen dried out, the pieces of netting were
removed. While keeping the specimen and label between
sheets of newspaper, they were stored in a plastic bag with a
fastener.

11) The specimen and label were mounted and fixed on a new
mount (Fig. 10).

Each institute has implemented its own protocols for washing
specimens. Please refer to Fuse et al. (2011) and Ogawa
(2012) for details. Although the length of the immersion period
necessary for desalination needs to be carefully determined, the
study by Mikanagi and Ozaki (2011) is informative.

Marine algae specimens are dried at room temperature by
blowing air sideways from an electric fan to avoid color change
and deformation by heat (Kitayama 2011).

Washing and repair of bryophyte specimens

Bryophyte specimens are commonly prepared by air drying
a collected specimen, placing it in a paper bag, and attaching a
label to the outside of the bag (Fig. 11).

The label is prone to detach from the bag when it becomes
wet, and thus care should be taken with its handling. The
contaminated specimen is immersed in tap water, and then silt
and mold are removed. The specimen is then drained and dried.
The dry specimen and the old label is placed in a new bag, and
a new label is attached.

Suzuki Mahoro (Iwate Prefectural Museum)
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Fig. 6 Washing process 2: Placing the specimen between two pieces Fig. 7 Washing process 3: Removing silt and mold using a brush
of netting for draining
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Fig. 9 Washing process 5: Specimens are placed between newspaper
and corrugated cardboard sheets
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Fig. 10 Mounting and fixing a botanical specimen on a piece of Fig. 11 Bryophyte specimen
pasteboard
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