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Abstract. The Hobetsu Museum was hit by 2018 Hokkaido Eastern Iburi earthquake in 6th September.
Present paper describes damages from the strong earthquake particularly to the museum materials. Large
damaged materials (fallen, moved and/or broken) were situated in inappropriate exhibitions or storages for
earthquake, i.e., less friction of bottoms of materials and/or high position of a center of gravity. To clear these
problems, we propose high friction of the board of exhibition stage (e.g., using cloths or rubbers), flattened
material bottom and lower centers of gravity of exhibitions. Small damaged to the museum materials of the
Hobetsu Museum mainly caused most specimens are hard fossils, i.e., fossils occur from hard calcareous

concretions.
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Figure 1. Locality map of the Hobetsu Museum, Mukawa Town, south Hokkaido. A. Map of Hokkaido. B. Map around the
hypocenter of 2018 Hokkaido Eastern Iburi earthquake. Numbers show JMA (Japan Meteorological Agency) Seismic Intensity. C.
Map around the Hobetsu Museum area, central Hobetsu. D, Floor map of the main and sub buildings of the Hobetsu Museum.
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Figure 2. Earthquake damage of the building and its surrounding in the Hobetsu Museum. Photographed on 13th September 2018.
A. Mud was ejected by small liquefaction. B, C, Main building of the Hobetsu Museum. D, Earthquake cracks around the main

building.
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Figure 3. Earthquake damage of the hall (A) and exhibition room (B-F) in the Hobetsu Museum. Photographed on 6th—14th
September 2018. A, Hall. B. Reconstructed skeleton of Cretaceous sea turtle; Mesodermochelys. The left scapula was fallen. C,
Recent skeletons (a whale skull and a seal) were collapsed by the fall from the exhibition stage D, Large inoceramid bivalves.
Some specimens were fallen from the exhibition stage. E. Rounded calcareous nodules. A central nodule moved to the down side
of another large nodule. F. Living reconstructed model of a large mosasaur. Triangles show crack of the under mirror.

16



2018 4R b REHR SRR R D

E

4. TEEE R R E . 20184E9 H 6 H~ 13 HEREZ. A. b0 7 ¢ — & JBR LTV 27— 2 OFAE| - B HE. B, {8 7 —
2O EREART. C,D, fithr —ADT e F A SORFR. MET T A5 —ANOEROL ITIHE-% T E, ¥ ¥
AL =D SRR — AOBE) (BEOAGW~BE). FATOME S 7 —2ANZIT#ENERATF o —10 B2y
ITAERERR. BRHIBE L T ehodz. FEARR S —ZAOEABHORR. v AZ —O SRR —
2 3BH (BEOLTMA~BE). 7r—XEKET T L8, EEHIBE L R o7,

Figure 4. Earthquake damage of the exhibition room in the Hobetsu Museum. Photographed on 6th—13th September 2018. A,
Collapsed case displayed a heavy trophy. B, Exhibition of small plesiosaur fossils in the high showcase. C, D, Exhibition of
ammonites in the high showcase. Most materials in the high showcase were fallen. E, Low showcases with casters moved to the
right. Carapace of sea turtle (Mesodermochelys) were exhibited on a thin board of styrofoam (white). Fossils in the low show cases
did not moved. F, Exhibition of small rocks in the low showcases. Low showcases with casters moved to the right. The board of
the exhibition stage in the low showcase is made of rubber. Materials did not moved.
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Figure 5. Earthquake damage of the exhibition room in the Hobetsu Museum. Photographed on 6th—14th September 2018. A,
Exhibition of plant fossils in the low showcase. The board of the exhibition stage in the low showcase is made of rubber. Most
specimens did not moved. Materials with round bottoms moved little. B, Exhibition of ammonites in the low showcases. The
board of the exhibition stage in the low showcases is made of cloth. Materials did not moved. C, Mosasaur skeletons in the low
showcase. Dorsal vertebrae were exhibited on the stand made by pate. The board of the exhibition stage in the low showcase is
made of polished wood. Materials moved and were fallen. D, Exhibition of small specimens of mosasaurs in the low showcase.
The board of the exhibition stage in the low showcase is made of polished wood. Materials moved. E, Exhibition of bivalves
and gastropods in the low showcase. The board of the exhibition stage in the low showcase is made of polished wood. Materials
roughly moved. F, Exhibition of hadorosaurid dinosaur (Mukawa ryu). The board of the exhibition stage in the low showcases and
stages under the materials are made of cloth. Some chevrons were fallen.
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Figure 6. Earthquake damage of the sub exhibition room in the Hobetsu Museum. Photographed on 6th September 2018. A,
Large ammonites. The exhibition stages with casters moved to the left. B, Small ammonites in the low showcase. The board of the
exhibition stage in the low showcase is made of cloth. C, Small ammonites. The black cloth was laid on the top board in the low

showcase made by polished wood.
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Figure 7. Earthquake damage of the repository room in the Hobetsu Museum. Photographed on 14th September 2018. A, B, Most
wood boxes that contained registered museum materials were not fallen. Some wood boxes settled on steel shelves were fallen (right
side of shelf in A, left side of shelf in B), on the other hand, these did on wood shelves were not. Wood shelves were not broken. C,

A steel shelf that heavy rocks deposited in was broken.
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Figure 8. Earthquake damage of the office and reception rooms in the Hobetsu Museum (A—C), and the Hobetsu Library (D).
Photographed on 6th September 2018. A, B, Office room. C, Reception room. Collapsed shelves were fixed on the wall by nails

and wires. D, Hobetsu Library. Most shelves were collapsed.
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Figure 9. Earthquake damage of the repository room of the sub building in the Hobetsu Museum. Photographed on 6th—8th
September 2018. A—C. 1st floor. Two steel shelves were fallen. Plastic containers contained dinosaur fossils (Mukawa ryu) did not
moved. D, 2nd floor. Shelves moved and therefore the aisle ways became narrower.
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Figure 10. Earthquake damage of the preparation room of the sub building in the Hobetsu Museum. Photographed on 6th
September 2018. Shelves were fallen and collapsed.
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Figure 11. Earthquake damage of the curator’s room of the sub building in the Hobetsu Museum. Photographed on 7th—8th
September 2018. A. Shelves were collapsed. B. Books and others were fallen.
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Figure 12. Earthquake damage of other buildings in the Hobetsu and Niwa areas. Photographed on 8th—15th September 2018. A.
Nakamura Kinen-kan (Historical House build in 1922-1924) in the Hobetsu Museum area. B, C. Hobetsu Chikyuu Taiken-kan
(Earth Experimental Hall) in the Hobetsu Museum area. B, Collapse of the diorama and the ceiling . C, Fallen rocks of the cave-

like gate. D, Niwa Junior High School (closed) (a store room of the Hobetsu Museum), in the Niwa area. All museum materials

were safely protected.
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