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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 defined by the
azimuth of the fallen roof (or umbrella)
or its landing trace viewed from the

2008.06.28 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
Earthquake. Short arrows indicate fall-down directions of pillar-type stone lanterns (declination

corrected).
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BRCH . A TIRME IR CIIEARERICRERENRSH D 2 ENEoE Y L.

(4) MFEATEE OERE J5 1)
ﬁM$~%E$:xff@ﬂﬁf%@bfvtﬁﬁkﬂ%w¢m%@ﬁﬁm#ﬁbﬁwﬁ\
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Fig. 4. Fall-down directions of the pillar-type stone

W E 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.

B5. 1995 IR HIHRIC & D S adstl R ([)IIRIEA> 1996; 39-50] (1255 <)
Fig. 5. Distribution of the tombstone fall-down rates by the 1995 Southern Hyogo Prefecture (Kobe)
Earthquake [Kawasaki 1996: 39-50].

6. 2000 45 HUR PEEHER (Z &L 2 S st R oA ([ARIE2» 2001: 35-41] 1I28-5<).
Fig. 6. Distribution of the tombstone fall-down rates by the 2000 Western Tottori Prefecture Earthquake
[Hayashi et al. 2001: 35-41].
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BT BKH 3 RICE N D EHFAORHEZIT 72D T, SMEITHEE > TRV, REOERSARC
H4 Y BRI EOMEORNESBEZICLAN DL, TOHMEHETETHZ LIZTETHS.
O, FTHERIRV A RS> T35x20km THDH. KEUT [2008] (T4 EOHED~ 7 =
Fa—K M) #72&L LTS,

INERITARTRAE LI MMOMEBOLRA L B L CHDH. 19954 1 A 17 B O LR E
e (M7.3) TlE, MEEOILEIT NGB A, #F, HE 2R TR - FFPHIED 45 x 6 km D
Fo Mk C 2 AR 3R Y 50% UL ETh o 7 [INIRFIE D> 1996; 39-50] (X 5) L, Bk 5
2000 “ELUB OHE OB G L D L EIRERMEE A L V. Lavh, @E OHE TlRER
FHEDBEAREIR DR b < AR D DI, T OHEE TIXI SO FE R T Tl de L AEHEISRAME
<\ BRI B BT IR S ALEROM T 0 B JHFHI 20T C ORI TSR N R o 72 Z & b BHE 7R
FHETH D, 2000 410 A 6 HIZHA L7 SEURTEEHHEEIX M7.3 THEIOHE XV LR E L,
FEABIEER 50% LA OB [ #R1%7> 2001: 35-41] % 45x 20 km & 0RRIR (X 6). 2004 410 H
23 HAEAE ORI PRI M6.8 & A RIOHIEE J 1 0B/ SV S B HEEER 50% L
oKD [ NARIEZA 2005: 64-71] 13 40 x 30 km &, FITOHIED G i%%%ﬁ%?imf&ﬁi
W (7). 2007 43 A 25 ARAEORER - HHIE (M6.9) Tl EIRETE O KEH 5 DR IC
Tl DI G HEET 2 ONRREEIEN . REOBRRS M ESBICT D &0 BIBER 50%
Z 8 2 D IR ORI S < A RIOHIEE & FFRIC 35(7) x 20km [CET 2 LHEES LD (K8) [ A
I 2007: 2-17].

s, ARl M7.2 OHIRIZ K 5 30 OEREI SRS 50% % iz 5 Ml oL, 2007 453 A 25
AOREEEEHE (M6.9) OHALFRETH Y, 2000410 A 6 A O SERETHE M7.3)
2004 410 A 23 HOHEHIEE (M6.8) (ZHh2D L0o0gkvy. Lo L, misE sk 23 I 1
PNERRE B3 DR R AN S — v e iR HE (M7.3) OBA LD E AARD
— R 72 TR O SR EREIR A I TN D EE XD,

7. 2004 g R K 5 B R AT ([ NARIZD 2005: 64-71] (2H5<).
Fig. 7. Distribution of the tombstone fall-down rates by the 2004 Niigata Chuetsu Earthquake [Naito et al.
2005: 64-71].

8. 2007 FREE B HIFRIC L D B AEERLA ([ A7 2007: 2-17]).
Fig. 8. Distribution of the tombstone fall-down rates by the 2007 Noto Peninsula Earthquake [Ishiwatari
2007: 2-17]
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corrected for the fall-down directions of the pillar-type stone lanterns measured by the compass.
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