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Abstract

Tombstone fall-down rate was measured at 90 cemeteries over the 80 x 50 km area 
damaged by the Iwate-Miyagi Nairiku (inland) Earthquake (M7.2) of June 14, 2008. The 
highest seismic intensity (6+ in the 0-7 Japanese scale) was reported from both Oshu and 
Kurihara cities, but the fall-down rate was higher in Oshu (max. 53%, 10-20 km from the 
epicenter) than in Kurihara (max. 26%, 20-40 km). The rate may attain 100% near the 
epicenter (<10 km) as judged from a published airborne photograph. The high fall-down rate 
(>50%) area (HFDRA) is estimated to be smaller than 35 x 20 km for this earthquake. The 
area is smaller than that of recent earthquakes such as Western Tottori Prefecture (2000, 
M7.3, 45 x 20 km) and Niigata Chuetsu (2004, M6.8, 40 x 30 km), nearly equal to that of 
Noto Peninsula (2007, M6.9, 35? x 20 km), but is distinctly broader than that of Southern 
Hyogo Prefecture (Kobe) (1995, M. 7.3, 45 x 6 km). The difference is apparently related to 
the regional geology; the HFDRA is narrow along the reactivated fault bounding the uplifted 
granite mountains and the soft basin-fill Quaternary sediments (Kobe), but is wider in the 
area monotonously underlain by granite (W. Tottori) and covered by thick Late Cenozoic 
volcanic and sedimentary rocks (others including Iwate-Miyagi). The area with relatively 
high fall-down rates extends to the south for more than 50 km from the epicenter, and this 
feature may also be related to the N-S trending arrangement of the geological units. Fall-
down directions of the pillar-type stone lanterns in the eastern area are mainly toward the 
northeast, consistent with the observed ground movement in Kurihara. 
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Fig. 1. Fallen down tombstone at Fumonji 
Temple in shimizu, Ichihazama Town, 
Kurihara City, Miyagi Prefecture. Anti-
seismic works (buried bolts) were installed 
for the fallen-down tombstone and small 
stone lantern.  
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Fig. 2. Fallen-down, large stone lantern of 
pillar type at the Ushikorobashi Cemetery, 
Izawa Town, Oshu City, Iwate Prefecture. 
The fall-down direction is deýned by the 
azimuth of the fallen roof (or umbrella) 
or its landing trace viewed from the 
basement of the lantern.
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Fig. 3. Distribution of the tombstone fall down rates in the damaged area of the 2008 Iwate-Miyagi Nairiku 
ι   ιEarthquake. Short arrows indicate fall-down directions of pillar-type stone lanterns (declination ι
ιιιcorrected).
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Fig. 4. Fall-down directions of the pillar-type stone 
lanterns in the area to the east of epicenter of the 
Iwate-Miyagi Nairiku Earthquake (declination 
corrected). See Fig. 3 and Table 1 for the data.
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Fig. 5. Distribution of the tombstone fall-down rates by the 1995 Southern Hyogo Prefecture (Kobe) 
ιιιEarthquake ZKawasaki 1996: 39-50\.

5-ι2000 ‚⁭⁴ Z ‰Ὸ 2001: 35-41\ ‚ —ῼ

Fig. 6.  Distribution of the tombstone fall-down rates by the 2000 Western Tottori Prefecture Earthquake ι
ιιι ZHayashi et al. 2001: 35-41\.
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Table 1. Data list of the tombstone fall-down rate survey after the Iwate-Miyagi Nairiku Earthquake. A:
Akita Prefecture, I: Iwate Pref., M: Miyagi Pref. Declination (about 8 degrees to the west) is not
corrected for the fall-down directions of the pillar-type stone lanterns measured by the compass. 
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