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Lessons learned from restoration of fossil replicas damaged by the Tsunami
of The Great East Japan Earthquake
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Abstract. Seven large fossil replicas of the museum “Utatsu Gyoryukan”, severely damaged by the tsunami on
11th March 2011, were restored by the authors. The replicas represent ichthyosaurian fossils embedded in slabs,
approximately one to three meters long, made of plaster of Paris and fiberglass reinforced plastic, and painted
with unknown substances. The replicas suffered from the loss of parts and paints, as well as numerous cracks
and fragmentation which sometimes made their original condition unrecognizable.

The restoration process encountered various challenges. First of all, it was difficult to determine the specific
details of restoration to make a normal work order and business contract, due to lack of time, information about
the original condition, or skilled technicians. Due to a shortage of funding, it was impossible to transport the
replicas to a well-equipped lab, and no monetary support was available to improve local working environments.

Two basic policies were essential to the success of our restoration, and they will be so in similar situations
as well. One is the flexibility to modify pre-set restoration plans; despite an earlier visit to study the replicas to
determine the restoration procedures, there were missed damage and unexpected challenges, and it was necessary
to modify original plans accordingly. The second policy is the cooperation of nearby institutions. A number of
conditions (e.g., temperature, waste management, equipment) need to be utilized to complete the restoration,
and the cooperation of the two host institutions was crucial to complete the project.

Japan is subject to frequent natural disasters, and we should consider a nation-wide system to support the
restoration of damaged specimens and exhibits. The two basic policies, as well as the practical problems
mentioned above, should be taken into account to establish and operate such a system.
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Fig. 1. Damage of the replicas caused by the 3.11 Tsunami. Upper left, cracks (arrows); upper right, partial loss (arrow); lower left, lost paint
(the white to gray portions) and fragments into three pieces (arrows); lower right, lost paints (arrows). Scale bars, 10 cm.
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Table 1. Chronology of the restoration activities.
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Table 2. Information of the specimens.
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Table3. Working environment required for the restoration.
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Table 4. Materials and tools necessary for the restoration.
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Fig. 2. Restoration of the Besanosaurus replica made of fiberglass reinforced plastic. Left, before restoration; right, after restoration; upper, front

view; lower, cranial portion. Scale bar (white), 1 m; scale bar (black), 10 cm. Major damage including cracks, partial loss(arrows) and many

very small lost paint.
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Fig. 3. Restoration of the hard and thin plaster replicas of Mixosaurus cornalianus. 1, 3, before restoration (the gray portion shows the lost paint);
2, 4, after restoration. Scale bars, 10 cm. Major damage to the plaster replicas includes lost paint and fragmentation.
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