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Abstract

The Earthquake Research Committee of the Headquarters of Earthquake Research and Promo-
tion estimated the probability of an earthquake of magnitude around 7.0 occurring during the next
30 years as 70%. This is based on five earthquakes that occurred in the southern Kanto region (i.e.,
the 1894 Meiji-Tokyo earthquake, the 1895 and 1921 Ibaraki-ken Nanbu earthquakes, the 1922
Uraga-channel earthquake and the 1987 Chiba-ken Toho-OKki earthquake). However, it has been
revealed that the Kanto region is situated on complicated tectonic conditions due to subduction of
the Philippine Sea Plate and the Pacific Plate beneath the continental plate, and that various types
of earthquake occur. Therefore, it is necessary to classify these earthquakes into interplate and slab
earthquakes, and to estimate recurrence intervals. In this paper, at the outset of such studies, we
review previous studies on three earthquakes (the 1921 Ibaraki-ken Nanbu earthquake, the 1922
Uraga-channel earthquake and the 1987 Chiba-ken Toho-Oki earthquake) that occurred after the
beginning of the Taisho era (1912-1926) and describe the collected data.

Key words: M 7 earthquakes, the 1921 Ibaraki-ken Nanbu Earthquake, the 1922 Uraga-channel
Earthquake, the 1987 Chiba-ken Toho-Oki Earthquake, the southern Kanto region
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Fig. 1.

Five earthquakes (i.e., the 1894 Meiji-Tokyo earthquake, the 1895 Ibaraki-ken Nanbu earthquake, the 1921

Ibaraki-ken Nanbu (Ryugasaki) earthquake, the 1922 Uraga-channel earthquake and the 1987 Chiba-ken

Toho-Oki earthquake) used to estimate the occurrence
occurred in the southern Kanto region’.

probability of ‘other M 7 class earthquakes that have

The epicenter and magnitude of the 1987 Chiba-ken Toho-Oki

earthquake are based on the Japan Meteorological Agency (JMA), and others are based on Utsu (1979).
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1921 Ibaraki-ken Nanbu earthquake

(a) Ishibashi
(1973b, 1975d)

(b) Katsumata
(2000, 2001)
N Tokye

(c) Meteorological Re-
search Institute (2000)
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Fig. 2. Hypocenter and focal mechanism of the 1921 Ibaraki-ken Nanbu earthquake [C: Central
Meteorological Observatory (1921), O: Omori (1922a, 1922g), Ushi: Ushiyama (1922c), K: Katsumata
(1975a, 1975b), 1: Ishibashi (1973a, 1973b, 1975b), Utsu: Utsu (1979), Usa: Usami (2003)]. Parenthetic
number (in km) or character (s: shallow; ?: unknown) indicates hypocentral depth.
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Table 3. Seismological reports on the 1921 Ibaraki-ken
Nanbu earthquake by meteorological observatories
from Ushiyama (1922a).
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Fig. 3. Seismograms of the 1921 Ibaraki-ken Nanbu
earthquake recorded by the strong motion seismo-
graph at (a) Hongo, and (b) Hitotsubashi (from
Omori, 1922g).
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Table 5. Documents on the 1921 Ibaraki-ken Nanbu earthquake.
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Fig. 4. Seismic intensity distribution map of the 1921 Ibaraki-ken Nanbu earthquake by (a) Omori (1922h),
(b) Kanbayashi and Katsumata (1975), (¢c) Utsu (1989) and (d) Usami (2003).
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Fig. 5. Hypocenter [C: Central Meteorological Observatory (1922c), N: Nakamura (1922a, 1922b), O: Omori
(1922h), K: Katsumata (1975a, 1975b), I;: Ishibashi (1975c¢), I5: Ishibashi (1975a, 1975b) Utsu: Utsu (1979), Usa:
Usami (2003)] and focal mechanism [Ishibashi (1975d)] of the 1922 Uraga-channel earthquake. Parenthetic
number (in km) or character (s: shallow; ?: unknown) indicates hypocentral depth.
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Fig. 6. Seismograms of the 1922 Uraga-channel earthquake recorded by strong motion
seismographs at (a) Hongo, and (b) Hitotsubashi (from Omori, 1922h).
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Fig. 7. Recent seismicity around the Uraga channel from the unified Japan Meteorological
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1922 Uraga-channel earthquake from Ishibashi (1975a, 1975b). The open star indicates
epicenter of the 1922 Uraga-channel earthquake from Utsu (1979).
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Table 8. Documents on the 1922 Uraga-channel earthquake.

JE B X R
wERT | 7),10), 17), 18)
B 1), 2). 4), 5), 6). 7). 8). 9). 16). 19)
WE 2), 3), 4), 5), 10), 11), 12), 13), 14), 15), 22)
9. 4 2), 10), 20), 21), 22)

1) Central Meteorological Observatory (1922b) 2) % #R & % & (1922¢)3) M i - 41 (1922)4) ¥ 4F (1922a) 5) Nakamura
(1922b) 6) K #% (1922b)7) K & (1922¢)8) KX #% (1922d)9) K # (1922¢)10)Omori (1922h) 11) 8 & (1922)12) R ¥ ¥ &
25(1922)13) /8 B (1923)14) # 2 N1 R ¥ 2288 (1925)15) % #7 (1925)16) #R 8 -/ (1938)17) AR 2B (1974) 18) AL ZH - 1t
(1974a, 1974b)19) & 4% (19752, 1975b, 1975¢)20) # # - B X (1975)21) F % (1989)22) F £ % (2003)

1922.&.2(}‘-

LA R

(1]

Fig. 8. Seismic intensity distribution map of the 1922 Uraga-channel earthquake by (a) Omori
(1922h), (b) Kanbayashi and Katsumata (1975), (c) Utsu (1989) and (d) Usami (2003).
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Fig. 9. Focal mechanisms of the 1987 Chiba-ken Toho-Oki earthquake from (a) Japan
Meteorological Agency (1988a), (b) Kawakatsu (1988), (c) Yamada (1988), (d) Yamada and
Sato (1988), (e) Okada and Kasahara (1900) and (f) Ishibe and Tsuruoka (2009).
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Fig. 10. Focal mechanisms of earthquakes occurring
eastern offshore of the Chiba prefecture and classifica-
tion from Iwase and Mizoue (1988) [A: strike-slip fault-
type with compression axis in northeast-southwest
direction (hypocentral depth, 30-60 km), B: reverse fault-
type with compression axis in east-west direction
(hypocentral depth, 60-80km), C:low angle reverse
fault-type with compression axis in northwest-southeast
or northern northwest-southern southeast direction
(hypocentral depth, 20-40 km)).
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Table 10. Documents on the 1987 Chiba-ken Toho-OKki earthquake.
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Fig. 11. Seismic intensity distribution map of the 1987 Chiba-ken Toho-Oki earthquake by (a) Japan
Meteorological Agency (1988a), (b) Usami (2003), (c) Harukawa (1990) and (d) Ara (1990).
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B o2 i (F3.6m) IEBED LB E T A I
WIS IS ETCTH 5. 1EBEALZ T 0 T
LK bdb b, {BRDKIE 5~6~F (1 152~18.2cm) &
NrcdblEo A~V X < .

FHCE AR

T2 9 W32 5 TR OREM (55&7) OHIRTI, F
WEIcB L TRERETSIEE O, B OHKEZ oD
DOWENFAE L1, N - KEICED - ik F i3 h -
7. FHEEMERHA O FRETFHRITIE O BR LA 2 i
(#736m) & T L, [FIROERKBISREETA D ABEA
I (B 18m) 1Ichc > TRIE L 7. &7z, MNENT
MCBERLDE T A3db - 728, LWIFh b A - FLIchER
o to, NEVEEVINLET T 1 ORI b 7 5 5EN
AL, BEEHEIEZ Y, SESROHEL, BETREAN
%5, [6 10 K30 4%, [A] 11 B A R4 3 [EIcHIEN
0, IFEICBBVETH - 7. ZEEREBMAEEFN] T 322K
HIZENH D, B 2~33cbich, HHEIIEE -
7z, HEOFRITKANIZ, 50 FEHETRER L 72 T &35 0k
BTh-oldEDI ETHD, TEHEEMIARRTTIZHK 3 5
mEIL, FACIROH T ES W FEEEE R T
BB 5 NIcbi 2EENRD D, ZADIEITEIE 50
FRTREEOHETH > DT ETH B,
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FABIB T L 7c M7 JIIER 104 2 BEEE & 7 — & DU

HEIth =R T DR E

AR LS 15D UOEEEOHIEFICB W T, SiER
HIFERT TRIRD VN TREICHERTE 5 2 &L,
=R D B VI EER IR SH S I &AL
L, OEERSMEIELZ Dbt - T,
BfroE@EEG 20 LB L TEH T hid, Slaloih
REEL LOFFOBICKOIRERE T 20 TH S
EEL 5.

RRITTNATLTITER L C, a0 TH R & EELSHY
Blafii 2 o icEEED - FERET - R L O &M
R D CTHF I 5. S oI HFELCHAEL TR
hzEZ 5 LS. (hRGEEEEREEEIC0)

AXAEZHZFTLLILHDOY S, 20 21 HF% 5FF 4 5y
W FMTF FCHEIC B W THENE R P IR MEZ U .
CHMEAGRCORE TR L, TEIAEEIVAELfHET
HELLbDTH 5.

18 B. KETE+T-ANBROKEFREICEAT 54
(K& (1922a) 2L B) DIWAKEER
Appendix B. Destructive earthquake in the Tokyo Metropolitan area
on 8, Dec., 1921 from Omori (1922a).

KIE 10412 A 8 HF R 9 R T A, BT RO R
U, By il —RIC b > THERSH b, 2o
EHHE Ut DITICARBIC B I 3B DGR 218#1 5.

HEICB T 2 FER % 91 31 /5 41 BT, Bl
JEF P - Tcb DD, TOWHEIBEETH D RINIE
HELES T &b o, HBEOWIE)NIS, BHEICE 16
PRICm?» - ¢, [FERfic Bh GHL) cd#huvwicoT, 2o
BRSSO H PN H B T &8 5. FImsEhke R
MB88MTH L0, TOERIEIIF 65km L7585,
DF D, Hh 5L 65 O HEICK 16 H (1 62.8
km) 1IZH4D, B, iiifAOMIBERRE 5. RIFEOBE
I 29km D F DN THTH 5.

WERTOBHIC X 2 &, EEOMRIKEEREIE 2 IFFfEic
TeAtins, BRI 3 A Th - 7o, HARMENTH
58 mmOFE D I~FONICEL fo. M AFE+THTH

(1855 4E 11 A 11 H) OJLFHIERLIE, HEICB W T
bEWEE) IR 2746 A 20 HOBE (HG R
) T, HEHANTREEE 150 AOBESAL, A4
BOTHRAHENZ 244 GY72cm) 1TELAE. RO
T, UG 28 4E 1 A 18 HITHEERER & O T Ra kRIS
THRENH - 123, T LRI BV TIAE OHIED 20
BUFELIR T b - 7o, ARl OHIE & B 28 FE Dl
B &I 1B L CRER oL Thh, D
A CHRAET BB IR VIV S OFEREA FIRES D,
FRBIDOBHEH IR IC B 5B WEEHTX 3.

C OHIRBRIC P PHBICRENIAE L, BIHICHAED
TERARHKT 2. REVPOCVHETH 5 2 L IFERMAE
DHIFE A DIRFEICIER L2253 T LA /RT DT
b5, b UBBENRKELLBICRENDZ TN, »
Z o THIEDNHEHT 28005 5.

ftig C. FHROEE (K% (1922b) X B) DHEER

Appendix C. Destructive earthquake in the Tokyo Metropolitan area
from Omori (1922b).

KIE 1144 F 26 HART 10 B & A 1T T2 88 5 724l
BB L T, HEEERFHERNIC B T 28I X 5 &,
FERRIFZN S AAT 10 15 11 43 41 ¥, w1 MEh ik eiRe i
2106 Th -7, IhhoitHEd 2 & ERESERH
T9km &75 5. RENIIEF ICH, FEET (S EFEEE) &
155> TE SR 65 EHICA > T40mm (1734
%, ZOXHZ67mm (2~) 1ELK. FEOEEE

Bix24Mchy, IhroiHET L LHEH DR,
SF D RANEE I 1 FIc>EH238mm L7355, Th
BVEE 12 H 8 HIROMIEE (1921 FRIIE R O HIEE,
By IR EEREDO LD TH S, NI & FEM
Hicmmw, FRFICTAE 51&) Z2fE-72Eh 5,
EFIEHED S IZEEFO A 20 B (#9785 km, 1 B
1349 3.927km) F5DFEEE, o F DIlEKEMTICH 5 b
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OES - TEILNEC - (T - B

DEHEEESN D, HEIK 3 HIichic > THETH -
7S, MRENE OB X B &Rk IR 25 0 T
Hoto, KECTHNL 2 BEILLE S Bk 5 C
Emdy, ShloMREAKHEOHEE2EL O TIER
W, FEFE 12 H 8 HEOMIE S, SRIOHIE bILIC &
D 14 - 15~20 Ho g2 R T OtEXIEICE L, ZiK
T (1885) AE{LAMIE, BTG 27 SO HUME (BRI
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