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—— (1978b} FEREEIEHERAEIC R TR T FLREOZE(.  HE i Faakits
23, vol. 20, p. 109-113.
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= —Z7, no. 284, p. 1-13.

Studies on the Izu-Oshima-Kinkai Earthquake of 1978
by the stuff of Geological Survey of Japan

Toshihire Kaximvt and Norio Toxo

Abstract

The Izu-Oshima-Kinkai Earthquake of 1978 with a magnitude of 7.0 occurred on January 14,
1978. The earthquake caused sever disturbances such as surface faults, landslides, rock falls, damages
to houses and roads, etc., mainly in the eastern and central parts of Izu Peninsula.

Immediately after the earthquake, following studies were carried out by geologists, hydrologists,
geochemists and surveyors in the Geological Survey of Japan:

§) Detailed studies on the earthquake faults which revealed themselves around Inatort district,
the eastern coast of the Peninsula.

2} Repeated observations on the after-seismic slip of the earthquake fautlts.

3) Check survey on the active faults developed in the epicentral area of aftershocks, and for
necessary modification of the map of the “Active Faults in Izu Peninsula™ which had been in printing
at that time.

4) Hydrological and geochemical studies on the disturbances of underground water before and
after the earthquake.

OF these, the map on the “Active Fault in Izu Peninsula” was published in March, 1978 (Hos-
HING, ef al., 1978}, and the other results are reported in this volume.

(S44: 19784211 B 30H ; 298 - 19784125 6 B)
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Fig. 1. Map of Inatori district.
Geologic unit-boundary is shown in the map.
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#2E FIRBED WEE

1. Fault; 2. Crater; 3. Basalt scoria; 4a. Basalt scoria cone; 4h. Basalt lava flow;

5. Inatori mud-flow and hydrothermally altered area ({obliquely hatched);

6. Sengen-yama and Omine-yama andesites; 7. Miocene-Pliocene basement.

Distribution of basalt lava Aows {4b) is shown in the map though they are

covered by basalt scoria (4a).

Fig. 2. Geologic map of Inatori district.
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C—. UM, vol.52, p.235-278.

FRFHE(1964) MERHROEN—RAROPHZEO Y0 ERXV—. HIRESE, Fiu

IR —(1959) (FE - EAKLBEOBRERME L ORI, EEREAE, no. 44, p. 1-18,

AR - E(1959) S5HSO IHHEE TFER] BLCRBEE. WsmaE, 23

Geology of the Area around the Inatori Earthquake Fault
of January, 1978, East Izu Peninsula

Hajime Kurasawa and Hirokazu Kato

Abstract

The oldest rocks exposed in the Inatori district are Miocene to Pliocene volcanic and associated
sedimentary rocks. On these, rest lava flows of quartz-bearing hornblende-hypersthene-augite
andesite which constitute Sengen-yama and Omine-yama and are the lower members of Amagi
Volcano Group. Inatori mud-Aow of about 25,000 y.B.P. covers the above andesite lava flows. Rock
fragments included in the mud-flow deposits are mostly andesite of Amagi Volcane Group. The depo-
sits are partly subjected to hydrothermal alteration. Basaltic scoria cones and lava Aows distributed
on the southeast and south flank of Sengen-yama rest on the Inatori mud-flow and Sengen-yama
andesite. The basalt lava is dark in color and is porphyritic with olivine and includes quartz xeno-

crysts. The basalt activity is the youngest one in the east Izu Peninsula.

(B ff: 19785108 S [ ; I : 1978411 J 24 H)
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197842 (FEFN534F) 1 Al4H, PFEYEE LFEAROROEELBRE TS =52 — F7OXKHh
AL L. KEUTIHER oy MNY7BEFEREIEEOBE] af L @1H).
ZOHRZ L AWERFTESICEP L, HAEAELERSIC L Y DAOEEN ook ihd, ER
SR KRR AL RKOREE LT BRRAE LA LOWTOEM YIS 2RICHET
ZOHTECIRERICNESEY. FEESHEEOEFENRRMECHhBEESSHbhk. WEEHE
s T4 HACPE R FICEDY, AR IO CIERM 4 km ithic - T bR, fEbLI
T O R RRER - KMEILERR & fpdE Lie, i, BIFE & Bbh 2480 B E T 03508y - AL
iz eRoflzr UCaNTHR / BT AR Uic, ch ik AR LR bt s, Zoll, &
Hrdb b o @ iLFE ¢ b BRI fE - THIE AL LTWB G L E). & o h & oERE G o s
EThs.

H s g ORI, MR SR R R M 0 SR LT X B oo — = & T 5 (IRH, 1976).

w13 19784EFE RN RO INETR
Table |, Izu-Oshima-Kinkai Earthquake of 1978,

Origin Time 12h 24m 38,65, January 14, 1978,
Epicenter 1399 157 E, 34° 46 N.

Focal depth 0km

Magnitude 7.0

I M. A,

®2dt THRULToMENE (197882 A7 RRE)
Table 2. The damage by Izu-Oshima-Kinkai Earthquake in Shizuoka Prelecture.

Casualities 25 (kilied), 197 {wounded)
Destroyed houses 89 (completely), 536 (partially}), 3763 (slightly}
Destroyed public 21
buildings
Damaged road 1124 places
Damaged bridges 3
Damaged river 65 places
installations
Damaged water- 532 places
works systems
Damaged farmland 18.774 ha
Landslide 193 places
Damaged railway 26 places
structures

The data from the authorities of Shizuoka Prelecture as of February 7, 1978.

*RHEMAR
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19784 (PR K Bl e AR o BB PR A R I
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Fig. I. Locality map of earthquake faults and other surlace [ractures associated with
the Izu~Oshima-Kinkai earthquake of 1978,
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DHLLREET S LERA bhAA, HEIESCARKZEY b, HEROHMED+2TER
i TE iRy, WEEMROBE LFONEICESE B THE LE.

2. FEETEOHEERE & R R

RIHEA RS A Lo h ey, Rl hlET 5 XIEBEASILTWS, iR (1959,
1972), (@R« W%, 1979) i kiiy, oMK TA L Y Rkl 0ige \LSE, SRERIERHEEY
H, EREBFEUBSATE CE2R).
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[~
[=]2

0 1 2 gKm

1. Fault 2. Crater 3. Scoria 4a. Cinder cone 4b. Basalt lava 5. Inatori mud-
flow deposits and hydrothermal alteration zone 6. Sengenyama-Omineyama ande-
sites 7. Miocene-Pliocene basement.

o fEmRAgEo R (AR - DiEE, 1979)
Tig. 2. Geological map of Inatori and its adjacent area (after Kurasawa and
Kato, 1979).

BREEPZTCH Y M.

MERRmHES T, FKAREFMOBRE e T Lz b0 T (hF - 4, 1939), £ILEARE & B
R ATHEACRES LRt 5. BEgR#ATEL T, RENEELEL TS, ERoOREH
BRM N EA TEB D, HEEORIEER E 5 b L. %, RE{HEORMBERERN o Licix
ERAEAED LA B b, B AREEEEZ S TEE b TH T L=TEEL 55, R
T, ERP oA 25 24,9504150 v.B. P (Gak. 207) @ MO E{HIIEMEAE L TWS (B,
1964).

AR AT T 40, KMILTES I Dok - ol - SRUSHHEET S (Rl - Heésg, 1977).
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AR R EF oA O BHH LA 2 U TR RBIER 0 SAF g R K< BT 5,
HiENTRR v, FRERANE C il LB L RIRIESEHERS A5y, KL ER T il LS & R
EFREFHOERTE—E L THEHbhik., LirL, SEOHEHBRELOEWHEENEL ol s
BOGWEWEFEEBRTESLIARAE o Tk, HEMBIEFOHERB - TELE»ED
PHEEAD bR TWaEWY, 2k, FEARR b 24 TRIFEEME U KOOSR L ks
hTwa oo b (NEHE -l - il 1978) ¢, BEFEHRRESFEMLcb O LBbiz.

. WEBMEOME

1.1 EmEEO LIRS

BRI EISEFICHFET A, EREORAE L > T BR X EXERBER: LI E3mbhAT
2 (fME, 1976). SEOMBERIE R, TEEL LS ECERLSHT R D R S KL o f3EE
W BRI E P o e ic ), 2R TRIE—HFLOEN L LTRLIEL. ZhiEEEI ~5mD
143 (Fracture ¥ fopd crack) PTETHRICEFIL Tigm OHESr (fracture zone, F 7zt shear zone)
PR LCLOTHS.

FRI - RERUET B AR FNEAREE T, Ax0®FE X T#) OF0-0 {00 &5 ETFRIETRE
PP &L, FAPEETmEEL T o0fRERER L #r0MRHOSR EAEEOFROFh
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\ . Mt.Sengen
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Fig. 3. Arrangement of fracture zones which composed the Inatori-Omineyama
earthguake fault. Numeral represents the number of fracture zone.
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Fig.4. Type of the deformation caused
by the crack and [racture zone.
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Fig. 5. Distribution of the displacements along the Inatori-Omineyama earthquake
fault.
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MEATEZ Ed ot (UhHiZds, 1978), LAL., &0
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Fig. 6. Idea o‘f thc.farge slab landslide at WOTEN A2 FTHRFTHD, FEE - Kipligg
Inatort region. ok & N RO SR g B, i

B L 7o < OHBHIRE & B <R a o, Thick L, BELOBEESnATHC, T
i 1 ROESATFETS 5 LHEETE 2 X 5 A RENAMRETER L, HEOHBEE( AR -TH5.
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HLREAERRIC K E WS L TH B, R, HENMERSCHEED LHHL a2 & 5% v
7%, FEEHOBAICENOEE, ATEHOAT, RBITE KRB O&ESE ST B HA R
TV L Bbh, FEANPOLELIFEEHETSI LR TELY, b, ABRATLLIEE LR
FERITIE & KR OB & WA B A TRV S &V S BT, FERAIMEORIC b7
BHRTWS (ERIED, 1977). oW, RESHILEEHRHC WNW-ESE FRICIEGT A,



Mo78EEERIEERE | oBEbhaMERE (LS « b« )

BB AT TNW FEER L, BLT, &EMRL—BT5Y =T AV MCEMNREEAEE

LirdroTe.

He R ERARNRRESE RS, ENoNEEEERN T - 23 TtELRVWOT, WTh
L oEE A2y, SEOHBORE» LHRERERDRAR B - Kb HTn-~gt < W olRkE S —
S WIS AEE TS AREEERAKEY. Ll, 1 EHolBEORKELTLLEROSERNL
PF TR, B8R - RERIUETES OGRS IR SR W L e s bR v, S EIOHIE
CRETERDEOERS L Eik, XWEANE SR OFAMERTILIE LA Y s vidb TRl
il b EBLLRS. B/ B KRS & 5 F197642 8 AIBAOMEILE (M 5.4) @
BELUARRIEA - THEY, FHBETHRAFKESL TvwieizdSBER D ik d - ol ietEdr &
%,

4 HMBREHE LR

T, BERKBLROHECREBEDLWENE SE hCEET 5 HBicon T, ToESHEE
YRR TS, MBI OB LN 7 K 8K 9 TR L, Zh HIERIEATERT
F547001/3000HIB ] & FFMRIEFT 0 1/50008H AR 2 K & L b0 Ths. ZhooRITFE LM
A ORBEFLLHESMTHELTSY, AFLIEMZRO LRI L T Sbittiiy, HK
Lz Lic Loc. No, OfffiE, LATFEIRT 54 Loc. No. EHIELTWS,

4.1 FEER - K LEIE

FECE R LI UO N E CIEE ¢ km Itbi - T8l ah, ARTHENOEBRLEFR T b
L, WIEE L A YOS TR MEE E LTEbh e, BERBBI2 ORI I L T
B, chiclEL YV ERHESEATE0AHE L BE3M, F7 ~ 9.

(1) Fsihil

ST s AR B A S S m AR T TR I, 2 BETRIAIA R Lie, © ORmaiRomBilt 1 i
TR O AR (F A2 CAEiD R,

(1) BmEEH1 Lo LETIETR7zA0+HE0a222 - Fue 7 2 iBlAAD, 8m
OREFNERSECK, ComRoEmFERLeN (HhE) &4, o MTEplElErR ¥
7e, TOWARETIICENW SHOMERERELIE. Ei, WHIETHo2MRBolihbamiia
2l oAb IR Bicdih TR, ZORBNIRTIRF T~ EUAREE N H 5 (D FE
1978},

thifig s (1978) 13z o (ENFE B—olTE & % 2 FRECREE L A T 5,

(5) WMBH 2 Loc L p5EH~NIMELHNET =2 2 — FZEARN2AHER LLE~49300m
BIEFE A

Loc. 2. = A 2— F T, =OHESE BB NIOCWHRICHF Lic (Platel1-2). Zo=a—
MEILFESE Y B LT T 5k, HINE AL REMECBEE L Ebh s MA L £
LCwWie, ERES (1978) 3o o ¢ 100 em KR SEHTFREMEEZ L. LL, fiFELE, h
AR~ RE R KERTEMR T Y, RS TR OME I I SEMEEMb > TS hd
anneEz, BWEELE: LTifibiadr o

Loc. 3. F =2 a— hEEOHERROR T NI5°WOIEF4 5 BRMNED bl $Fn Tl
W BRI HE RS A W e DEAFIE T dp - 7odb, BTEIHI0 cm DEEEAEED il

Loc. 4. RBINEHEH CIEFBEREDIE b of, LA L, ZEOTHOEIZA UeAROME
REEEHMAICLE~ENTX 50T, HROMEREETEL. I T, EHE0oar2 I — O
Bz BAA 0 12 em oFAFHIERL (sHp) FBwbhi.

Loc. 5. FRSSEEFORMERECRAEI LD 7o v 788011 cm AfFhic offset L4 L

— 19



\

e,
TN

W7 REMHEO AR o AR
Detailed map of cracks and fracture zones in Inatori town. Locality numbers

Fig. 7.

correspond to those in Tabie 3.
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Fig. 8. Detailed map of cracks and fracture zones in Inatori-Iriya region. Locality
numbers correspond to those in Table 3.
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DT LTHD,

Loc. 8. #BREZEBMHETH, FOoEUlOEBCREEMHEAEL, 72 e bhBREEERENK
e, WEHRCHREGOEMNISWENOAR SRS EAREED bk, ZoOf
EHEZIRE 3 OdETEIRCH D,
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HATEBERHNRE BT7E

B9E REEUTHEIERD MRS o AR
Fig. 9. Dectailed map of cracks and [racturc zones in the eastern foot of Mt. Omine-
yama and Neginota region. Locality numbers correspond to those in Table 3.

) MBHEF4  FRERNFEROMECE 2ROMBANSED bbh, ThiEFolflobot, EE
HbFel0mig ¥ eh ik,

Loc. 9. WFEEIKIC NICCWEMO 2EAORERSL bbh, 20950 | RBEROAHRE 5 comb
FHACEERL (slip) &8/, HEOEERCLERORER—THEL TR AEE - 2+ E8 L
ZEEFRLTWVS,

Loc. 10. fERHEERGETR, FEEORENIDWAHMIZAREISED, thARTELHEC & v
FiReker o i E AR Eif L e (Plate 2~ 1), BRI/ S Wb EMAEERD bhiiho i
M, BEHFCRIFEEOTRL2LAT, ATHE cn OFESE LI LdRETLHS, Beodiiic
b, vy ) - MEERARNAET, BEERECToioM~EEL b0 Bbivk. LL, -0
MZR E=— g AP Ty, ThiRTERL]{Edohy, 22X v kE~OBEBAT]
BT,



TBEFEAREENE] oBRoh 2 BREE (LB - /AE M)

{2) iR

LR ERHLE OB O BT 4 & — o OB, BENRTY 5 LAEEHE D 350 EREL TREAIL TS
2L ThA. i, SEOHTERIAOFANLLILTFPICEDY NW-SE FREFRT L o5,

() BB FREZREFOERMH S OREE N AL LWL E T, 800 mizhi VBT
=3l
Loc. 11, TEHITE S 25 2 B (B A R il) oKk Bt imofZisg i,
SAOEEIINIW2EA, EL(RD L N-5 FEL NISWHROETRE EZE LAALO T, A
FREECELELOTHD, WFREMRERS bR -, REEMEEEOREMNA 10 cm
Bl Licn LB S bR, LL, T CTREISHLAZOIREERET T Uil fcBb
R HALEE i, LR BN U T LM IR E R IR b o

Loc. 12, HRAG/EEIH O S TE CrEHuE N 20° W FIC BN A B A B b n . GESEIE I m
LUFT, B&5mill, ERANICWoORE X bl Eh T,

Loe. 13. Loc. 120kMhIc & 5 HARBRECIaEoMENHPERE G L, T & B L
(Plate 2-2), FAFEEHCHED LN AHEO sdip KiX 8 cm Thofr (Plate 2-3). HOALN G ¥ B
RHZOREo 2ROQENAE L, Zhid, SLEHFEEKOSEIHCED 27 U — FEREYD
b, EEoMERT THEFELEBE - .

Loc. 14. RFEFEHK CRIBRPEROFBIERS € 2 R0 05 (NIOW) AREmEH -k, o
fob, B ABICEMNIB cm A4 offset 2D bhie, ZOMBO slipfiziv2l cm TH 5 (Plate
2-4).

Loc. 15.  FRERrh2eismefE-¢i Loc. 10 CR0R L 7o ¢ o050mPE 5 & MBI 5 AEiE+ 5. &
ZCRERNIS® ~20°Wo R BARETES LT, NI0°WHAICES DG 3 mOBEEBRL T W
. TIiE, AEEUHEENRE o e b MBAAETLARESR A THS. QRN ITEER
Flavh T e BERRE DI O ER W D A-FhicEf S (Plate 3-1, 2). Bl Tl
N20°W o iElie £ 130 em &45-Fh slip & 5 em O RTEHIESE A8 b,

Loc. 16, & b i /E IFRB PEROTEIC S 2 EEERbhie. I CREH—-EECEHMNE
HEEAEY, TOROFEIAY L. BELfRdloadrRE:EEL, 7 ey 7 ROEANN
SPROLHEOWHEEBI &S Lie (Plate 3-3). RIROEEHOIRT & LTNLS ExFmic—Fic
RT oy ¥—tr+Fayy (FxEZ40cm, ({0 cm) 12ERFEINENCTT X 5 drag BY, &
P OEEEFR L, T2 CiE32 om oBEEITR shift X R bhi, 207wy 7 FBR 2RO
ORI LT Wiclked, 2O X5k dag HTOEBERLELOLEDI S,

Loe. 17. Iy Mo hicREEmofBElARbhie. Shillim R cETasl L, N60°WH~
EUDSLREOECRENERRT S, ShvMoshe E-W FRKIERS 22 V- FMEEOMET
i, ChICEAEORAENEAY, Scm BOMAME L, ZomElizMohsd NISCE FMiciERs4a

HI0RE B CERT AL L e off (Loc. 16)
Tig. 10. Delormation of the concrete biock [rame of the flower bed in the garden at
Loc. 16.
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HMEMERFNERE BTE

MOHAKYES Y, EEmoMBEEINEEY YT Y. T2 CHETEALOIRNAW ofB
GAELRI2 cm @ offset {r T, TP OHE LI sipfid20 cm CH o, I 03I 7 CERICEER
FOEEMRE OO KIMEE T L (ER - Fif 1979).

Loc. 18. pqLASRETE, I HACHBE BB S L. SBEOFML NE“W <
b5, BELOMERA (1RSI itk ofBIEHcED s hTyiodd, PILKROFETE, HBHE
BRAEIHVHALE (10cmill) OBEAORELTWLEOLETHS,

Loc. 19. pIUEEEE 2 & vHECROEERHR Ch - LA L, E0AMCh s &EMTEE
T, EOEMOREAE IImizi-o THIEL TR, o EEPERELEL LW, i, FE
O RHEEORE Y 1) (pressure-ridge X4k buldge) 23Fbiie (Plated-4). ZhixEf@ziNg2®
WHE~NEFEEX 3 ~5m, fFlm, HE10cm @Xof) bh ¢h s, KEEH o LRz
T+ 2/MENED bR e MEREFECES lm, 820 cm, HUFES 30com, i 10em gy
OREEEORY XY BEFAETEFLTEATYE, i BEllcEzE+2E&3m, EmN-5 o
MEH ALKk, 2O presure-ridge 3B 7 5, MALLHOMMPETHICHE) EFETHEY Lo b
DThHY (HEIUR). FodMlckEsitd moErs D, MENFRBEACRAERRE{Rh T
Wik,

Loc. 20. frEOE FOBRIC A REHEAY, TOLNich 2&BHRKETR, BEOCHURTHE
EMEYSEAL .. GEREERANS W, Bx2m7, L7m GofZhE gL CNWW HR~IE
Wi, FFHBBIITEAMRES N, EAZOBEPER LK BET S IClEbAr o0 (Plaed-1),

Loc. 21, 3 b AS A~ CITHERESHET L= v 2 UV — F ORB AR WEo, BROMETHE
o offset 72523 cm @ shift A53H L, EHEROCRSR (RHHEY T—Ridza2 ) —rElni
BEAAL-R LR TWEILEE~BEMLEE L eRFEOa2 7 U — MEBRO L ki (Plate4-2).
T THIFERRRORNEEELTEY, Zofi LRFEFOEENIEREECELOT, RECHE
Btk L5 b0 wikivy. £, BRORY ZoRFCETSHS¥ALF~Rd L TE Y (Plated -3 ),
IOEROWMSHINRKELEBF~BIMLALZ LERLTND, ol RoRIERROTER 1L AT,
WISV ICAR oA & MBI » e k. BB AT, ZORERI LA, WY dag B0 WER
ERLEOH L, BEFOEMTI slip Al kEd e, BRO2» 7 V— MEMEE~D L
FoteociRAEdA D b

Loc. 22. RN RHERECENICE Y FEE B CEE~ETS, LiL, BAWIWOROEMN
58 T AR RENHIR DR, B0mIo/EvlREAEIMHEL TWie., ZhLOREO B
1F (BEEN25°W) REAEZBREDO S L, Jhic BT 10 cm, FEEE 2 om o slip
BEAT

Loc.23. EpiSNoARRSLAEREE-TWER, ZORBOR R cHEyEE L Bk
ZZEBBLES LY. FROBICHZANARKREL, ARELETOETHERES R & & L
L, A nEeEEEaRBbhisrof (Plated-4, 5],

Loc. 24, {(FOEAHRE b v 3D LD 5 o B ERERHIIHBR L tof, ZTIZE®E L
R~ LR o birss, 48 Gl LU & bl L Hu AR e B2 5 L b AT, B oRR

WHE ARo A Y — - ORLRE

Fig. 11. Idealized fracture pattern on the ground.
R; Ridge (Pressure ridge or buldge). T; Tension crack. W; Wall or fence,
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MMO78EFE R BITHME] ORRb A RBERE (LS - /Al - 1)

ATHEHHLELIL, CORT2HSFEA N A CHEENE X oI AERIATWS.

FHSPBER FFACRTOPUMEREARE R0 S 4 = S BRRE L, NEE - Wl
CEND(1978) Ik, R uRorR TR EEEOR LG HLE RN A L Y 30 km 915~940m, 31
km 010~060m, 31 km 150~170me> 3 #FFTH D, & <1231 km 010~060m HLECHF A =5 & i
DL RERRE L L AR SRS b, A ORERROZBETR, 31 km 010~
060mfHET62 cm AN {offset) BEL TVl adbdof. LaL, ZOELE | 20lE
WEFLCANVBOPLEL LD TR, InBORM RS- b0Th T, .

EELIIHRARZZO R FAETE L, £ ORI km 040 ~050m 3 T L W ilisk 2358
B, EI2ER A NMBROBESH L C AAOMEF R LELOTH S, HEON B &
b RAAOIBEREES LB L EOFETOME RO LN S, 2 T, LA AR D b
i,

() WmBES MR 6 AFEARE v ANVE T O FEREEE CRE 30mizbie D B
BRGE 7e.

Loc. 25. 34 1 MIP9 i idBSRtie MBNTER bR v, B A0 i e <o 5 R (RT3 i 4 1R
(NSO°WHH) KAMTAHEI L ORETES, MOz V-l (NIPEFR) KECEBE
(N48°W) itléem o slip BEH Hhr. Z0 I3 HOFERETRENIW FR~gE < BHs2. 5m
OREFMHESHETL, AHERESDmizblzoTHBE L. Zh k0 3bm ciaianieafz (N50°W)
BROLNBEOEMYEESR L5, ZOACERE, BFOERORES MBI L Tz b
BRI LiekblETE ok, BEEMRISECLRYC, LHEE0 om ¢55.

Loc. 26. fRE - ASHFOTH & B UWIEAHY 5. Loc 2L EAMBOMBAFL ok, =2
TROFEE AN WHRICE D, BE(N2"WREHThOLDICERL, BRo=>7 Y — pEAS

[~ ®Z%Fic buckling L= (Plate 5-1). BEEEBVOEELARNFH1743 cm offset | (§13[H, Plate
5-2), THd bk iEH o shilt {167 em ©Hh o o, TEEFH4L, Loc. 25k Bk, JEHIERE ¢H915
cm ThHh -,

— e

130 Fault
131D]
90
70
50 |
050,040
31k504 t "31k 30k598

#I0E R AAALEOREATR L b AR ADRTRL 31km 0408 H050m & X EEETE T b A
#Hleh ik Bbh aid. HEE & h B 1B 2 BEHLe0" N
Fig, 12. Cross section along the Inatori railway tunnel. Dip of the fault plane js about
80°N based on a straight line connceting the most damaged point in the
tunnel and the surface [ault trace on the ground.
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BEAETREEE BT S

Trend of the

fracture zone
Offset W
a8 L
GCDD Y 43cm NSRRI “.\\i /
DDDCDDCJDDGCDDCDCDC;'“” M e i va, STONE Wal
. 1 ) . %mmmcm_. _

NieW

/}/

: B4
i AL, Povement
. L A, -
s doe

#i8E Loc. 26 ToIMMMOHE L ST & 5 FE OB R EN 2T+
Fig. 13. Right-lateral offset of the road and its stone wall at Loc, 26,

Loc. 27. F/EENTEOEENCE b SHARBCANKEORE »WEOMEEE FoltmomAR s
BFHEOI MR AT

IHHINERTE (FE0.5~1.5m) 23, N30°-35° E FECHFIREA T, B N0 WA
k- T OREENHT LETREME L 27z (Plae 5-3, 4). REITHBOEEHLS 2 TR LA
A Uie, BRIE4 0 REO slip RGEN > TV a0 T4 em 669 cm 2 F Lo & Wb i
B OEMII N ~0°WTRT Y 5 LERHL L TR0 O B ORI R & 5 ~10 cm &
DR LD (pressure-ridge it buidge) 234 Ui, MR T, Z0 22 MNCETE 0 RSHE
WE O e o 4 MAERA L (BiR - #i8, 1979).

Loc. 28, |G/ &R REBL TAFAEEREZHELL, 2 TS ElomEEEH Ry Rk
pressure-ridge SWIFLMAED b, RFCRBE TR IEMMAI» bEMEQREENRBL, 250
Titfia i (Plae 5-5). Wiz BT OMBOWE Fbi. 2 OO USRS h2l 4 28
AUl BN WER, T 5« ONMBEOEMINISG WT, QUEOFRM T Loc. 272
FRO Lbs b X 0 EASEA pressure-ridge 234 U7z (Plate 6-1). i BN WCEEZ 2m, Elm
THEEY LY oW M0 cm Chot, HELHCHREOLAPEEN SR EENR R -T2 %
TR b~ Lic ke, B2 0Nk E&h ke (Plate 1-1; 6-2).

TRz oW TEHEEE L (0. 288) o THMEY S, Zrkits0 cm oA (slip) & 8cm
OREENEESEEDS NS (Plate 6-3, 1), BMiEXEroltEo I B -8licAY, IH stBEo
TEEEL. FoddheERER L.

Loc. 29, IZA/DBAETED 2 5 TR REOEWIEN (2~ 3miF) BSBEHLHE. fAx0f
BOEMEINI-40°W Tho e, BIEEAIEMEI 2y o TAREEMRARWE S, TEEREEE
RIEERE 5 ~10 cm AW e, MOBFEMNICEEME S M, COBEESNO £ ARRKEE T
W AThIMBEMNTLEZ LPHELITHD, 2025 MOPERHCRE 2 ~ 3 maoAHIA
Ul =2 CLHIFREREA A B TR ISR A p 0 3 R TE RS20 cm, b gcidL
HHlEERE10 cm T o e,

Loe, 30, 4 o MIOWEREEREH QS S 25, T2 THREFEBIEES E PO e R fisn
FREUET AR Lie (Plate 7-1), ZEEBEENI -G, ucm@tELﬁiumﬁﬂmmat¢,:
PR 6 ORI L E L G B,

) BBET ERPENERED> LA EFICECIEY, KEme GHEHT 5 BeE LS
ETOERMAO0MIT L DR b, EMEQLENG6 X 1Sl iBL, NIWOWERT L5z

e 96—
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MoBEFI KEREHFELR] oBRb A HERE (L6 « A« W)

ote, EHEENTCRERN 7 A BhEm»r e ESE FA~NEURA Y =7 4 v b MM+ 58 L3
245, L, ZOAOFENABEENEALIENY, V=7 Ay be—ET 5 REe0Rdr
el Bbh ok,

Loc. 31, EEMEIAEE G, Loc. 28 o3E L W 2R T (Ml oY 7Rt hiafFillidng
ST EFTRE (FEM N-S~N10°W) 8bhi. TOBEHIHRIESAIKEBCHY, TENFLER
AN TV IAEEOEE A TNEEASE S o, N20°EEmMOMEMENCWEHMOREZ HHET
NIRBHER I TA b - e EAREED TS (RIETE P2 k.

Loc. 32. TEHEEIICH 5 /MR T, pressure-ridge 2342 1020~30 cm L REAAE Y k-7 Zhithd
B hic X AaEsEs Ly AV NMEDO B b & 2 A LB RENE cE o k.

Loc. 33. Loc. 3200t DIE3. Sm OIS & R © 7= (Plate 7-2). & Z TikdF | m D HEHF
N2 Wikm iz ED A TAEARALZN-5S ~NID"E, B& | ~2moRcfiRsh T, 4AH
RIEER I i/ & 7 pressure-ridge 234 Uie. AHTNERRE EE @ offset 11 ems 3R 725916 cm
(slip) ¢ Y, MEETERFAFEEMRL D XE {EERMERIS~20om Th o, Loc. 33 6 Loc
HOMEMBRI A vl - TY2EEMEEMAEEEERTS. 22y NW-SEHFmo QRS
Lhats, o tRiEEEOERFhIEML, HEMEOMEEOTIEM Y O TRk ERT
%,

Loc. 3¢. FEMAEATmEMHICED I I HIPOME (N60°W) @i (N20°W) 24 k.
o DT MO S AT L0 cm o offset 734 U, SEE AT (2 ~ 3 om) FeENIAKE
BL WREEZOI A MEHEADCHETFLTUHEFE» R FTHaMmEZIIAL, Zhickulr s
o, COREO S H T ESECAEFEA CEABEPREEL TWEMS, BMBETThOAENEL
tefow, WEORBHE HFL{BETERP o

Loc. 35. RRoMTEomEME Sz 2 A v HMERR TR Y, ToRichasHEEF HO F 4E
(FF& 1m) BN-SRWLNICPWHROMEIZ X - TEM L, it (slip) dAEf+rh3som, &
BE4130 om pTERSE ¢, EEEMRSSERET LI EERMTHS.

Loc. 36. MEMFRBHEICHS I 7 iM% N25° ~30°WHEIREA Y., Z0dkicd 210 HE KRS
CRARE DA Lie. S ofiidsodtiio =y UV — MBEL BRI AMREE LD
4, EREMNO I H-Micsiviie. ZoMEHMIN-S20n LNICCWoRB GRS N20°W 5 [
~IEU .

Loc. 37. AfAF—MREFFD = —L g AFHE TR, T OBROME > RN, By i
WL O E U, BEfBESR v o REH DD, o RO EE UEHNEEES
e L 2T E ST e (Plate 7-3), SRR Z O =— 1~y 2 MR LK TH D, il i
23 cm, TEIE T4 cm © offset 3580 bz, Hl Lo RBEHOFmMIENICWT, thohbRdi
A shift GiaE 446 cm, 52cm T ofo, WEEMR S ~10 om DLEMEEXFD LN, Th
R e iioE AR L e AT o BE CRERAE L, KETMNE EET eE
{7 o pal e BT A A TR S e Ric Sl Ui, ARGFOMIs 2Tk i< 2y, 3milk
CREAE. EMBNEOFE, k< edeibgo b daBsEWERc AL THEBLAELY T
% (Plate 7-4).

Loc. 38. Yo—nry A L 0T, BEHEH EVHKCEBCER RS, Thidll gk
B0z 2 b B 50, RENSEEERO Lo ENRMRI LTI LAEFETHSLI. IH M0
RO, BERERE: Th285 23 ) 7EEM 2oL L TR TLA TV, TodiLils
R/ANRENAE L. FORDCREIAENRBD LhA0T, BEEXCCERBLELO E B b h
B, HHREIFHATHS,

) MBS MEEE ST Loc. 37omEAImBOHSALOELNEDKIBLRE» LE T TR
BoTBHTEk WERElEmE R, 0% G 7 1ETT s ohEMEEREL, N
20° W TALE~ESIcki v e, T OB oEic oW TSP O R D 55, HELR B

—_ 07 —



MR RNRE BTE

\\

23cm

0 Sm

HEI4E RTINS Lt s — v 2o {ljig (Loc. 37}

Fig. 14, Deformed greenhouse and measurement of the fault movement at Loc, 37.

feoxEAiziER LT, Loc 39 dbmmI0mIBIe S 5 2 5 IUH/EMEEE L. ZoRSERiNt L
PRIk TR AR L.

Loc. 39. Loc. 37 TR h 5 EVWRERMETLEIREDN, MAoEE (N0°W) 2 N30°E
Hrofadic & b 10 cm R slip Lk,

Loc. 40. AMEHE—REBTH O =— w2 & N- S HFEICIET 5 B - 7c. Zofkcbr=
— ety ARCEHEMAEER Lie (Plate 8-1). = Z CREMRBABW RS M) »hdb~m v &R
EHRTS, E=—An 7 20K G0 om BOKEEMBRTH > b0, dbH~50mi oS
THE35 om Btk T 5.

Loc. 41. 243000 2 4400 0 IREIC MBI E U, Fodkis, AHE&BEFFOMTR, =08
T4 B 2AEOMENSHET L (Plate 8-2). THAlOMEHEFIN-S FAKIEY, NICEEmoORH <
WAk &t Loc. 400 b o B0 EE L Bbh s, Zhiza LI o QSR N 15°-20° WERIICEEU N
1°E 0B ciif s h T s, Zhid Loc. BoRBWOEETHLWREMARA LS, ZoMTiiaE
RO 5 fade ERNG0® EFRFE b T IcO TERNESTIEE T o . EHiORREE, AP,
SREAMTNCEM S (Plate 8-3), FEALfL (shift) & bicf945 om ¢ 3, Hlikzh X b
EFELEAIE 5 RS EES] om I shift L, 2 GrIpFEIHAER 10 cm S
BRbLNE.

Loc. 42, BRI~ {BER, BATKB ChoFTE 0 Wk L2FT e, MM NIS°ER
HOECEEBSEELR TH . IIERENR AL OREE Ra REH X3, SoRNBEP Ik
WT Wi, ZZEFER - RS A UL PR o shift (ERFh 2m) AdED b
N Th s, FORCHEEOEMORTERT. HBYUORRE L 2L 2mnoEHTRER b b
FhfmolcE LTS, Loc 4l kHbiviedfEzT 5 250 RENR Z @ Loc 2fHECERMT S b
L&, ZOME»BATEARZESHMENATS. ZEEAITI0~20 cm OHETEREESEH bivik.
%7, B OFRME IS pressure-ridge 234 Uie. BEIOMIB LicR gl LS, RHEHOE S B8
profen bbb D AERMEEARC, B PR TeEiLcEdoREb ok, :

Loc. 43. [5fGid4 0 Mg & 8 o kit - Cdbm@ic e, MM o PR TiE 2 E - 2 40
EMEAGEE, NIWo BB - THEEMO10~20 cm O A D bl (Plate 8-4).

L okmoAN (BoHHHE) OPTARIBEL R RS, FR L b, BROPRTMIREE
bhid L, TR 5 M9 Las. REN S L 9 0ESHTRARTH S, Loc. 4210
FECREARSATE L, 20 Loc. 43RAEE L BEbh 300, Z 2 CARNE 2oEpd s ki L
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MO78EFERBEENE] oBRbh o BEWE (WS« A8 - m)

15[ Loc 47 o B s REO T
Fig. 15. Measurement ol deformed stone walls in the orchard at Loc. 47,

e, Livl, MENS L ORSGHEOMEICL DV —Ho b0 LidulEikLh 5,

v BRI ekFHodbodbhicd B 2 0 AR ORI b AN ORI IZH » TP ~Fiv 7z,
ZZ LM L FEREMREER L. ERM0InThS.

Loc. 44 2 7 CUTRVNR OB N- S EMOMERAE LAENE N20°WEHR~O N (Plate 9
-1), Z Z CHEREASAERRS v LE R0 om BA53EW e

Loc. 45. Loc. 44030m g &4k GRS % MBI ASHEE U, SH oM er N I0°W B¢ 4525 e ik
THEEE slip) L. Thiy GEReLlEm oLt Th bbhi

Loc. 46. |EEFICAS & AR ORIEMK 2 ) 1 mLITOFBE{ ko, 22Tl TXOoEW
RBPTEE L TR ORI RESNA Lz, BiEEOR & 2635 com OERREMNARE Y, i, B
[BAINGS® E M~ ER ST L #0750 om OfFE-FRIEAR (shin) pfwbhi. =20 &
EOREEREHES LM LS 2T bbb o PERI LN L oo kBB bh, BE@
OIMMATRBAN Tl L REESED (Plate 9-2, 3, 1),

Loc. 47, = Z Cid, WiFREIEMZ B0 R L1205, HRCREVWRETRZ2{NS"ED
H (BE 2m) BETLETRARF L TR EM L. ChEi-TNIOW FRicifi-oT w»
EREERIDcm FEEFTAESETHWARBLREEhE, THhE—RT3 LiFESERFhic ML
FelBRbEsM, Ll ZoQRBREEECEARSYAENI L, EEOERCAETED LB
&, M TCRMOFESAKELFERFRLTED, COEMTLEMRIETNTHII L, 2EPL
Fx T, TRESEE/NSEBARME D 2 Cleind, BFEEEMRIL Y LT EA RS [~ & 1
L, Z20OkDRPTEEMTRBELLLOLELLRS,

Loc. 48, WG RHFUNWHRICERNKECZ A LTRbh, ENEEEZF. it
YL THBELTWE DR, EfTREROMBMEE LSS, ZZ TN EoFE B
B heA90 cm YRR (shilt) 22w, $, EEEMEHEGHEEN~35cm 25 L. ZOME
PR O DIKEMR R THATH S,

Lec. 49. RBUEB I FORWERNLREN L LTV Tw 3, REOEMEIAAKR TR 73 an
(shift) BEMALLS cm CH 5. WEREKEREMOLWAETKIE O /BT s: Bl
+5 rrreikIisviiRoARARE (ABCEEERA CHS) BREETRRIZBSRL W 4|
THEEEETEA L B edd, WHEEOHECHHIFE L Vil Tvie bor L eh 5, HERoOW
BEPEOREWREN L 2T, Zo22dbflEFEBE L b LY.

Loc. 50. ol BREIC 0 9 B & REHEAHT LA I REME £ 2 T 5 (Plate 10-1) . Z O FE4E
2 mBEXHImo =y Y — MRES<TL L ORS, ChFEOmBIC XY SO X 5 ioEH
ThEL L, Bl HOFFAFEHEThER L TREFRC o Tnickd, BEOHEE &R
FI60 cm (& KHEA L, B LBt ThiE b ) ORIEE Sid e fct, #HEHOHSIRS
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MM EANE BT F

i EEMERBELCW D, @ DY oEEEMESL I Ao TR, T OWMBEEIC
HogkoUETofXEchEh bk,

11 B IR L 55 16320 5 AR @ offsee fed0 cm pSzkd bir, T4 L D shilt 195 em PSFHEE
N BOUEOLD, EEENRBRD bR o7

Loc. 51. §iRoEBoREMich 5 LEHBERFEO I 4 CHCREFEAN20°WEmZIEL, AED
FiFh L FToQBEREs LA, ZORER 1 m EOBTEE, L, H#H T i 66om
shift L7z (Plate 10-2}.

Loc. 52. {ASHIHEBONEN O T » -ModhE N20PWERICE LR, ZofMETEREAKERD
B NE°-70°WEm e s, LT, N2WOFAORELFEOROFIEZELT, ZhicEHET
NF940 cm (shift), HAEMGEL2 cm O & L&, KR FEEIIZ H > T,

Loc. 53. il OFER 1 OB HHREE A7 538 & O S5 AR S HEH N60° - N70° Wk i w1l L
fo. ZoCEERO2YZ ) — MORESE Ui EROFMICH L THIESIREE £H D2 iogi
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Fig. 16. Deformed concrete slabs on the road by right-lateral faulting at Loc. 50 in
the castern foot of Mt. Omineyama.
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Detailed map of cracks in Mt. Sengenyama region. Locality numbers corre-

spond to those in Table 3.
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Surface Faults associated with the Izu-Oshima-Kinkai
Earthquake of 1978, Japan

Haruo Yamazaky, Hitoshi KomE and Eikichi Tsukupa

Abstract

Beneath the sea floor between the Izu Peninsula and Izu-Oshima Island in Japan, an earthquake
with a magnitude of 7.0 (*“Izu-Oshima-Kinkai Earthquake™) occurred at 12.24, January 14, 1978.
In the Izu Peninsula, Shizuoka Prefecture, the earthquake caused 27 deaths, 197 woundeds and
severe damage on houses, water pipes, roads, railways, etc. Surface tectonic [ractures {formed at the
Imatori section of Higashi-Izu Machi on the east coast of the Izu Peninsula.

The authors mapped surface [ractures and measured the movement of [aults at as many points as
possible. Most of surface tectonic [ractures were observed discontinuously in a 4 km long zone of
north-west trend (“Inatori-Omineyama earthquake fault”) which extend from the Inatori coast
through the western part of the town to the east [oot of Mt. Orineyama. Small en echelon fractures
{3-5 m long) forms fissure zones which were some 100 nx long and several meters wide, The Inatori-
Omineyama earthquake fault is formed by an en echelon arrangement of 11 fissure zones. Thus,
surface tectonic [ractures show double en echelon arrangements.

The orientation ol en echelon fractures, the separation of recognizable points on the fracture walls,
and the mounds consistently indicate vight-lateral strike slip with slight upthrow of the south-west
side. The precise amount of slip along fractures were measured based on offset stone walls and other
man-macde structures. The measured ameunts of stip shows the maximum on the central part of each
fissure zone and less on the both ends. The maximum measured displacement is the right-lateral slip
of 1.2 m and 40 cm upthrow of the south west-side at the foot of Mt. Omineyama. The maximum
measured slip on cach fissure zone shows a tendency to decrease south-eastward toward the Inator

coast, although the epicenter located farther eastward of the coast.
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After-seismic slip of the Inatori-Omineyama and

Sengenyama earthguake faults

Tomomasa Hasuimoro, Tatsuo Kawano, Masalumi Inoue and Eiji Sarro

Abstract

Aflter-seismic slip of the Inatori-Omineyama and Sengenyama earthquake [aults accompanied by
the Tzu-Oshima-Kinkai Earthquake of January [4, 1978 was observed at two quadrilaterals strad-
dling the faults with the dimensions on the order of 400~ 850 m, using the geodimeter CUBITAPE
DM.-60.

During 2 months after the earthquake occurred, lateral displacements observed are 3~7 mm at
the Inatori-Omineyama fault and 2~ 8 mm at the Sengenyama fault. Although these displacements
are within the accuracy of the geodimeter, there may have been a slight but real slip, because the
vectors of the observed displacements are roughly concordant with the sense of coseismic movement
of those faults, On the contrary, there seems to be no vertical displacement associated with the
fauits.

Long-term observation is needed to substantiate a possible after-seismic slip of these faults.

(o4 197842108120 5 51 : 197848128 11H)
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Measurements of After-seismic Slip of Inatori FEarthquake Fault

Yoshinori Mivazawa and Kichisuke ITou

Abstract

After-seismic slip of the Inatori fault (southeastern part of the Inatori-Omineyama Earthquake
Fault) associated with the Izu-Oshima-Kinkai Earthquake of January 14, 1978 was measured at two
small quadrilaterals with dimentions on the order of several meters installed across the ground cracks.
Every side-length was measured by a steel-tape scale and vertical displacement was obtained by a
tilting-level.

Till the end of March, 1978, measurements were carried out four times since the nets were installed,
According to the results obtained, it is likely that no significant after-slip along the fault plane
(infered beneath the nets} have occurred during this period.

(£t : 19784E108 9 A 5 9 : 197B2=128118)
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Fig. 1. Locality map showing the mcasurement point C on the Inatori-Omincyama
fault and point E on the Sengenyama fault.

— 85 —



MEMAERFINRE BTE

Fo. TORBBREWREO 7 v 7REFEEGOEERBOTRIZE_THECHWELERL, EER
c RKELRE O b5 v 2 BRI R RD R CTRER L Y EAllcFh T, R g AR
2% (% ol

. @& L &

19786 {FRLA R MR B B L Ui Ao e T S A L TR « SRR L B B O B LB R is s v T,
MELTa bF y /ECLIGRHEEEZRA . HFERFEIROCEUFERSTHS.

CHuEE, TR -« KGR OEMIHEM & K L CETEAS 52 BErAMB OS5 B¢
H 0, WEOHBEORYRLIZER 2 o, HEEERE L - CNBBURIERRGE (FiR - F5E,
1978) BEEEhTn5. T2 CHUEETRE 280005 3 s &536RE (B2R) kT, s
FDF FroffztiBEEs, ¢ Py 7R VEIE L. ZOHEOHITRER LA b B Ligl
ERP S RRERHERY (8 - 8, 1939) 25030, HERERECELCHELL, SEfozs
A TNS,

E Mk, 2L TasE ic R LSRR e B (BRILTR) oRBIERMC %Y, ZofhiE
TR LEE L 20 Lo (940 cm) 2 EETEE S OEREY (930 cm) R LB
Wb (FfED, 1978} = Z G AZE T 5B - T LR TIRA CRBONELE T - .

AEREiE, HERE ST s RBEO 7 PR iofRERETR5D, HIELMEY tb 5
P, AMETIREFOEIRALLT, 5AYBikEy ML, 5 ABAIENIIE LRIz owTIk<

5.
stone wall
Mﬁ s
i . . . c line
oo . ® * el C-1z R UF
. - - - }l - a - . . . . a line
g-1 0-2 0-3 04 e—s\a-s a-7 0-8 0-9 a-g a-1) a-12 g g
‘ fracture line
stream M
Al oi._jm

road
beg)

2K CHiAENALAERER

Fig. 2. Map showing the arrangement of the observation holes at point C.



BREEL ST A ¢ b7y 2RI 3 BERE (05« 5% « kH)

Jn# oW - THERBOHR I W THFETBA X
rubber stopper EEEUCRFEMRSCSAOMENE W v
777777' "77777— HIMEFTEAEN « @RUFEErbRe T v 7B
T SNTH L OISR E S . ThbOF& L AL
HLETS.
P .0 %' H &
Q = 14
g =B
P dl poivviny a by sl HEFACHTRROF Frroff
q chloride HBESMEWEL, ThitXVHTicET 57 Frvo
o pipe s ERRRSECICEERS RS bic, RERRSh
00 EbDTHD (R b 1973). ZoFEkE, LERMITC
0 S P OfEBRESAEAR bR LD, BHIER, v
sms | & ° VUREE, HUFOKEER BT, Hich W WU
thread o Y rEEFEICELFREER TS,
gy 7 Eﬁ B0 @ 7o ZEOREE, 3 FUrREUEORTHREN =
clip 1 :E;:foi‘jxm v AAHURT B @ i LA OTRBF 2 {, Ho
Gl nitrate film BREED K EWIeD, <A H, it e, EE
L 0| 2xsem e —ZHOEKTETBT B LE, by (R
L | -~ B ERTRESKEAHTILOTHE, o five X ol
MOmARY ZH o h boWER SR T (zy F v
—6%4

7) L, bFusEEREEL, MERMSTHEELT
o BIE TAnhE *lﬁﬁflﬁlb HEEHU D 0 L7y 785 2Rk Y, « HOMH
B rton hole woed for s trackonen BB Ky ORMREENET 5T LA TE 5.
method. SEFERFPHRINEE LT, 2X 3 FHOF
w7 CA-BO-ISWE L — X7 4 ML EFERLE. B 2HEOARSRERDA -1z T50 cm O
EEeilas{ L, EI3E0 L5 LOIFFCEE 6 mm O EHFi-0/E S5 cm 35 &50 cm oA
TP Y = — VRO 2 A, FOFIILER0 cm OFEFR 74 A AERL, BREN K
BEO LT AR CEY L, WABRINEENRL, REGCIY D €4 ¥ — F IR 20532 L
TaRyF v/ Eflole, FRBIANDETyF a7y DBUERHY D Ok 500508
MEEIZTRIEL, lom®™ 4D 1A YO b7 v 2B L TFFR LI,

. MERRRUER

% 2R LR S 2 50505 a, b, o S MIFE R ILETIE & 580 5 MMt 5 5 F o IBERAAR
4B, EeCHARBTET P SRESmEES SR LR,

ME2BH LR L YT, REFOMTIC D CHESR S FrBEOEXEIED RS, gD
fow, 197HELILH R UH S CHEE L e (PR oK, I, AESSRENEO 7 v sk, &
ECEWEe b7y 78 28 I RIFR L. SEOFAEE® 7 v 7 SRBENEO T hick-~, fi
THET TS, THETH 4L, BATHWEERLTWS, 20 ik, SEOTERHEO LIRE
oo, BOWBCLS, MEEKHR S TAL05 FU B ERcmirbhTnsi b
ELLTWEEELBND,

FE BRI BT, FE - KBRILSRC S Pyl ofxitas, HiftRbhiiiEmn (M)
QA X b Bl RFEM AT, WRCSMT 3 EEBED bhD. ThZBEREARMCEMALT

D TR TR RilEY 5 & & ERE L T L ic o B4 vRlofiEv 3.

— &7 —



MENEFRNAE BHTE

number of tracks

per cmz.day Sengenyama line  ERRLLGEIE
300
200
o] 3 10m
fracture
100

T T T T T T T 1
S-1 S§2 53 S4 55 S6 S7 S8 S$9 S0 S|

Inatori ¢ line  EER ciHIER

100+
fracture

|

T T T T T T T T ¥ T
¢c-f ¢2 C¢-3 C-4 ¢c5 C-6 C-7 C-8 C-9 -0 C-i¢ c-12 C-13

Inatori b tine  HEE bR

200-
100
fracture
b-i bz b-3 b-4 b5 b6 b7 b8 b-g b-10 [y bliz b-i3
200+ . X .
Inatari a line FHHER o BikR
1007 fracture
¥ 1 T T T T T T T T 1
a-l @2 a-3 g-4 0-5 0-6 O0-7 @G-8 Q-9 a-10 a-I1 a-12

EeE EMILNER LRI - b - c LD 7 K BEEAR (GRAL N T v 7 8/em® - day)

Fig. 4. Distribution of radon concentration on the survey lines at points C and E.

— 68 —



MEMREE ST a5 v 7RIk 3 ENFEE (nis » FIE -« XE)

_ stone wall

AiE

stream fracture fine B
A
0 25 5m iﬁ%
road
E5E Clbm7 PSRl (M7 v 7 #fom®.day)
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®1FE FEERHERTEO N T v 2B R T v 7 Hfem® day)
Table . Table showing the number of tracks per cm?®-day along the earthquake
faults in the Tzu Peninsula.

T WiEEnamcollault BB KK womow ok B om . W OB B M

[ i Sengenyama Chno Kadono Irozaki
| Omineyama

BRFF v I 243 303 70 58 41

Number of max. tracks per em®.day

b 7w 2 21 2 6 12 8

Number of min. tracks per cm?.day

N v I 81 101 28 26 20

Number of mean tracks per em?-day

MEFLAER May 93.1978 May 23,1978 Nov. 21.1977 Nov. 21,1977 Nov. 21.1977

Drate of survey

W R &R Jan. 34,1978 Jan. 14.1978 Nov. 26,1930 Nov.26.1930 May 9,197¢4

Date, earthquake

<z =Fa—F 7.0 7.0 7.0 7.0 6.9

Magnitude

WHED, MEOEBRLY VMM T FrFAolR () ¥E{l-TrnaewTthbbLtErD
o, ook FEARMSHERECFAVCEGRANELHEROCHBAR L +E5L, WEmEHm
80° oEEAICHS Lo (LR, 1979) L X (RS,

4. & b o K

@ 5w s X SEEEN R I EWER i B TSRS TER S H o, B OMES &
RERMBEOICHGRFETChE D LA bt kok, TOMl, TAVIOF LT LT AFRET
o Ty rEEEBEERNDS, bTy 20NN LEREA LRERMBETR T LB RESR
THD (Kvg, 1978), AETHLLBWRE LD ¢ b5 v 7B LSBT, FRSFERS L TV S
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King Cui-Yu (1978) Radon emanation on San Andreas Fault. Nafure, vol. 271, p. 516-519.

AHY Az (LRERERE ¢ (M SRS« IEHREAR(1978)  19TCEFTRHENEO EETRTEE, HH= A
— A, no, 284, p. 1-13,

ERER - (FiE(1979)  FEHluRir 8 oa B O NE. BEREFFANEE, o 7, p
57-63

REE(E(1973) $F+5 v 7 L OmM, Bt 198p.

B iR - NEFRFE(1959) S A4 | HUFEEE TR 6 L ORGeAE. MR IR, 23 b,

I\ HE TG IrEE &0 — 7 (1978) 197748 9 A 3080 | sl (M=4) iTfE- Rk o 825
HRESMTTFRME 1978, no. 1, p, 187,

LR « AN H 4= {1 35 (1979)  TI9T8E(FEKEITHHEE] OIERbAIENE. Ml
WEAHHIHE, no. 7, p. 35

Stady on the Earthguake Faults at the Inatori
District Using a Track Etch Method

Kan Katon, Kichisuke ITon and Syoze NagaTta

Abstract

Using a track etch method, a study on detection of radon emanation relating to the earthquake
faults has been carried out. Anomalous radon concentrations have been detected around the Inatori-
Omineyama and Sengenyama earthquake faults which appeared at the time of the Izu-Oshima-
Kinkai Earthquake of January 14, 1978 at the Inatori district in the Izu Peninsula (Fig. I).

The method is applied conventionally for the measurement of relative concentration of radon
content in the soil, by counting the number of the tracks per cm® + day on a small piece of plastic film
(ceflulose nitrate) which is sensitive to a-ray radiated from radon.

From the measurement on the lines crossing the Inatori-Omineyama carthquake [ault at C point
(Fig. 1), radon emanation peaks were recongnized in parallel on the east side of the surface [racture
line (Fig. 4). It is considered therefore that the fault plane dips eastwards, in accord with the geo-
logical evidence.

The radon emanation along the Inatori-Omineyama and Sengenyama earthquake f[aults was
however anomalously large: 4 to 7 times larger than that along the existing earthquake faults in the
Tzu Peninsula, such as Ohno, Kadono and Irozaki faults (Table 1).

(B - 19784E10H 170 ; 288 : 19784£11 A 22F)
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Change of water level and flow rate of wells in the eastern part of Izu

Peninsula at the time of the Izu-Oshima Kinkai earthquake, 1978

Kazuo Kisur

Abstract

The continual observation of water level and Aow rate has been carried out at several wells and
natural springs in the eastern portion of Izu Peninsula since 1976.

A well at Kami~Shiroiwa was selected for the water level monitoring and the continual observation
was started since June 1976. A hydrograph, a barograph and a rain gauge were set up at the ob-
servatory. The weil is 500 m deep well which was drilled in expectation of hotspring and the water
level is 21 ~ 23 m below the ground surface. The water level shows usually major and minor change
related to seasonal factor and the change of atmospheric pressure, respectively. The change by the
latter is about 5 cm per 10 mb.

Another well at Himenoyu was added for the Aow rate monitoring since July 1977. The well is
about 30 m deep and has about 70 m of high water head (pressure} above the ground surface, and thus
a flowmeter was set up there. The flow rate attains 23 30 [fmin, and the rate shows usually seasonal
change and rainfall effect.

The well at Kami-shiroiwa completely stopped the water level fluctuation for 36 hours before the
outhreak of the earthquake, then the abrupt lowering of water level of 80 ¢m occured after the earth-
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quake. Water level was kept low for about 18 hours till the next major earthquake took place. The
tevel showed gradual recovery after the earthquake with atmospheric fluctuation effect. On the other
hand, the well at Himenoyu did not show distinct pre-earthquake change, however, the flow rate was
increased by about [0 Ifmin after the quake,

Besides these, lowering of water level and increase of flow rate after the earthquake were observed
at many wells in the end springs in the area.

(ZLfF: 19786210 830 ; 288 : 197848124 2 B)
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X m

HEBALE (1974 HF kMBI EFATIE T k5 ETmolis (V0 Y X7 HRERS
7 H 72— BT T TH OFIR) . p- 1 ~16,

EIf—3 « ifAmE « ARz (1978) o EEEE, #Esm 4. HpmET.

BhFAFACT - FEBEAME (1977) HhERFAaic MM s HUF ko EREE. =2 — X, no.
973, p. 20~23,

BE # (1978) viEoHER{CERTETE. B#%, no. 10, p. 75~83

Change of ground water temperature and quality before or after

the Izu-Oshima-Kinkai Earthquake, 1978

Shigeru Nagcat, Kiyoji IkEpa, Hayaji Goto, Kikuo ABg

Syozo Nacata, Nobuo Oba

Abstract

The continuous cbservation of ground water temperature and monthly check of water quality at
wells and natural springs in the eastern part of the Izu Peninsula, in where the abnormal ground
upheaval have been observed, were started in April, 1976.

Some of these observation wells recorded the change of water temperature and water quality before
or after the outhreak of the Jzu-Oshima-Kinkai Earthquake (M 7.0} on January 14, 1978.

The changes are summerized as follows.

1) Evident change was observed only at specific hotspring wells.

2} The change of water temperature is observed in both the pre- and post-earthquake data and
the two well data showed the sign of pre-earthquake temperature change.

3} The change of water quality is observed mostly in the post-carthquake data. It includes a

major change in one well and minor changes in several wells.

(37 : 19784E11 B 13R ; 570 : 1978££11 530R)
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Chemical composition of dissolved gases in groundwaters in the
Izu Peninsula and its variation in relation to the 1976

micraearthquake swarms and the 1978 Tzu-Oshima-Kinkai Earthquake

Syozo NaGaTA, Nobuo Ora, Kiyoji IKEDA, Shigeru Nagas,

Hayaji Goro and Kikuo ABE

Abstract

Geochemical studies, one ol the geoscientific methods for the study of the earthquake prediction,
have been conducted in the Tzu Peninsula about 150 km SWW of Tokyo. Dissolved gases in ground-
waters taken from 13 observation wells were periodically analyzed for He, H, Ar, Ny, Op and CH,
using gas-chromatograph at a rate of once or twice a month since April 1976.

The purpose of the study is to obtain the long-term variation in chemical composition of the
dissolved gases {or the carthquake prediction, and to find anomalous changes of the content of the
dissolved gases corresponding to seismic activity in the area.

The following relations were noticed between the variation of the chemical compaosition of dissolved

gases and the 1976 micro earthquake swarms:
{1) remarkable increase in the H; content in the area was observed, (2} increase in the I, content
was detected at the almost all observation wells, this variation was independent of the depth of well
and temperature of groundwaters, and (3) variation in the He content was less distinct than that in
the H; content.

The following relations were found between the chemical composition of dissolved gases and the
Izu-Oshima-Kinkai Earthquake [978:

(1} by the observation on the 6th day alter the earthquake, the increase in the content of both He
and H, was observed, (2) such significant increase in the content of He and H,, was only noticed at
the limited number of the observation wells, which have the groundwater temperature higher than
39°C and the depth deeper than 200 meters, and (3) slight changes in the content of Ny and Ar

were observed between two observations before and after the earthquake.

(BEfy - 1978EE11F 140 ; 520 1978412/ 1L H)
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Variation in radon-222 content in groundwaters in the eastern
region of the Izu Peninsula, with special reference to the
Jzu-Oshima-Kinkai Earthquake, 1978

Kiyoji IkeDA, Shigeru Nacal, Hayaji Goro, Kikuo ABE,

Syozo NaeaTa and Nobuo, Opa

Abstract

The long-term observation of the radon content in groundwaters for the study of the forecast of
carthquake prediction has been carried out in the eastern region of the Izu Peninsula. The depth of
aquilers ranges from 35 to 700 meters and the observation has been done since May 1976 for ground-
waters and hot spring waters. The radon content in the waters was determined with a liquid scintil-
lation counter after extracting and separating radon from the water samples. The reproducibility of
the analysis is less than 5%. The radon content at the observation wells ranges from 0.3 x 10710 Ci/{
to 7> 107% Cifl and the variation range in radon content is less than 109 including the seasonal
variation. During the period of the long-term observation, the Kawazu Earthquake and the Izu-
Oshima-Kinkai Earthquake occurred. The variation in radon content by 14-88%, was noticed at
about hall of the 11 observation wells before and after each of these Earthquakes.

(ShFF: 19782118 2 B 5 290 : 1978411 521 A)
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