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CRUSTAL STRESS STATES AND STRESS CHANGES IN THE
NORTHERN PART OF KINKI DISTRICT

By Yutaka TAnaxA

Synopsis

At Hiraki Mine in Hyogo prefecture, a three dimensional stress measurement by the hydrofrac-
turing method was recently made in a 108 m deep tunnel. This was the 5th stress measurement at
the same site since 1978. The results of this latest measurement in 1992 agree well with the results
of measurement in 1978 (by stress relief method) and also in Apr. 1989 which was carried out by the
three dimensional hydrofracturing method. The other two measurements in Feb. 1985 and 1989
were made by hydrofracturing method for measurements of stress-depth gradient.

Those respective 5 data, except for one in April 1989, show that there is a gradual increase in the
value of gty =(on — o2}/ 0y + 012) during the past 15 years. On the other hand, there is slight scatter-
ing by +15° in the direction of the horizontal principal stresses. However, this also seems to in-
dicate the periodic variation of about 8 years with double amplitude of approximately 25°. The peak
and the bottom of this periodic variation also seem to correspond with the alternation of the seismic
activities around NE-SW and NW-SE fault systems in the Northern Kinki district.

These variations of the principal stress direction can be attributed to the changes of interaction
between three plates, namely, the Pacific, the Philippine Sea and the Eurasian Plates.
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KHBHiE CIR, KRB0 P @SHEAET A LIIELMRIL SOOI DRIALR S, K
BiioBREBRIC S 5SS L BROEIREC L AGNBESOLDLELOhD, DX 5K
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k2R Ts Plate 23k Plate DESREH D72, B\ i1 Asthenosphere DR O, —FEHET
kAR DY, Slab LEiC s\ 5 SRS HAEEEREE S 5 \ KBTI OR R ¥ TE L7, Plate Ot
ZALEEIHMAT D EELORS, ZHIIZRFEED 40km 25 100 km & TOLRLERMBEOERIRE
DHHLHEETELY, T X5 BERBHBEEE O At Slab Pull D¥ATH Ridge Push OBATH
"z hB5, 0L 5 Plate DILAAZEEH AT 5 & KBEHROF| & T 0 R4 2 Thh, ARER~D
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30 Plate DHEERYE L RIS WES, flziE, Eurasia Plate BT 58L&z Pacific
Plate & %\ i3 North American Plate & Philippine Plate ic X 2 FHRO R 5 2 >OFEMIL X252 &
1273, Pacific Plate DRI FHBEIEEE T 10.5 cm/yr, Philippine Plate DA &A1 T 3.5 cmfyr,
Plate R % CORBIRMZEIBEOHN 2ETH Y, LA - THEDERCAIMHELTIRAEVLEZD
hz, 22 T2-o0 Plate DIHAREE OB LT, —oBE&TISHHRAOBRES I EL bh 5,
DX 3250 Plate DFEMIENANZITHE LT 5 & 2 AT EILE & BIEIEm T2 iy,

Mg & hETFEFROEEYHRH TS Z ik, BELDL, BYELAEOHEENLS L, s h HEE
THb5, Lo LHBREBHEGEN CREXEHTHOBRS D VCEREKXEMATROECH bbb THS S
L, E—#tisficisit 50B® P @A OBRMEERIREOTER DD, b - & SHEEOE DI
EHOEHOEE L IEHEOBILTH BN, $FTDEAH, TOBRMORLIIERILBHIRIZT TH B,

REY X hid, IRIEESOMBRERREBEATOLE, 1980FH P BIIRAELH L » L d NW-SE i\
RELTWEWS, ¥fEL BN - BRAETOMBRBEREITER,S> P @2 HAxE L
TV AT OWTERTV5Y,

2. ERALEBOERIENRAIE

FEEEE I 3510 BRI IRIER 1979 B EEG LY (REERALE), 1981 RAELY GREFaE), 1982

FERRE L VALY (RERERT), EERAHY (REREE), 1983F T MGILISKBRHY (FFH), 19844
EFLUBAEY (WPH), 1985EXPHIUERH®, 1986 ETRFAS", 1988FEIREFEILY (RER
HRiR), 1988EFBHFAS", 1980FLBHIL" (Fui - MLRE) Cfibh T3, SEH#ET 5 FAREL
(REERBEE) TIX19784, 19854, 198947 (2[E) ¥ XIINEREBI N b D TH B, MEHD
2B & BmAERNFH AL Fig. | RTE D THB, —BCERTHTRIERT HBO P #oFH & X<
—H L TV5H, MR TILRBAEEND bR T\ 5,

Y 7O % F BT 2 ORI EENR L B o b BRIV T, KFEERER, DXL IE (on,
O DEIHNAH KD 2 (Fig, D HIE L KB O 200m LUEOREL Fig. 2 Tl o, ¥, BR, €8,
THBOEELHRERER” oWk T CIlis L, Fig. 2 55 o 13, FRH —1, —5) ZHR-TiE
012=0.6-+0.024 H (H: Depth, Bfr m) D Eicd v, 6HKEEE DR 0,,=1.0+0.020 H X b 3 AR
IERRPAEL, ~BOREAR CHERI LILHML, HEHEC L > THRIEBEIDPILVZ EEZRLTWS,
Fhizst L, oy lt, EBEHAER 6, =2.5+0.029 H THERTER TP EL, FLBAMC 38 A0 7k
DRE, oy (RS L RERIEEIN 0 LD BREVIDEEZ LR, IDHREE LT 200m LIE
TRHELIVFEELCHE LD, BROBRETHIRE TIRTHEBR TH-C, coREOEHESR
B L —3T5, L L3KTHEBC L5 XA, RFELGENBR CHEoMBoR LBET 5,

3. FARERUICE T BIENRE

SEARFLILTIX19784E, BRI X W 1 BOKNHHB YT - o, MEBIMEE T 108 m OLHHEAT,
2ARDIBFERTHKERA-Y v 7RI D 8RF Y — O HC IR IBBIE TIT - fo, 1985 RAMTIE
BARLHL, HET 180m OHENOOHREAS -V v 7L TKEFEREC LD, BRT 200m 225 240m
DR TCIEISBBEARYRDT BT, FOHRINBME2 BiiitRI hHE T0m OF—-Y v 7T, KEH
BER X D IEHOSRBEAR Y Rb1, ¥RBE 4 ARRORMESEN LA TH 2 @K 30m OF—Y v
IEML, H3HADOE-Y v 7 bREBRRERC XS 3KRTEHAELT -7 19924E12 A iz 1
BORELR LB TKFE2HE, $THIHFRAOIRDOA—-Y v 7H.C, KEBEREZ X5 3 RTEIE
ExTTo7 (Table | 2R), 3E®D IATIHHBEOIKELY Table 2 & Fig. 3 wwrd, Fig. 3 hix
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Northern Kinki.
Thick bars and lines indicate maximum stress direction and main fault or fault system, respective-

ly.
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Horizontal (upper) and vertical (lower) projections of P-axes of crustal earthquake (H=20 km) in

A: Akenobe, I: Ikuno, O: Ohtani, H: Hiraki, R: Rokko-Suwayama, T: Takatsukayama Ho: Hoden,
S: Shiromidai, T's: Tsuchihashi

Table 2 IR LA IKRTIGHOEEIMTH B, 1978F L 192FORERFII—RIFKICRED L O5ER

ZBh,

BAEILT oy EFREEILTD 0,

BARELY, EENHALDY LEEE LT THE, 2% hEL

Hibnd ki, 1978FEORETIE oy LB (6,) DERIZ LA ETR\WAS, 19924E 0 JIE T 0, 12403

EALBLLTN VDRI L oy BLERELTVWS, 2D &t Fig. 3 TOXKTPEAES DY BT
LHLATHD, 1BIFEDOREITHEERT 25 m PERVRIEATORETH D1 IKRTHNTIL 0, WP ELE

NEIEHEEL>TED, ERBCLDIMTIMEL KL o TVW 55,

1978FDFE &+ —B LT 5

EEZLRhS, ThiR X »> THRBOFECLHVOUEBTOMBEOEZIK VBRI, £BREIHl
FEIENRTV2300, HERRIRBEFTHS L\ 25, i, BRIV-Th b AEREAREECH 5,

4., ERICHTBHEIHEL
ST AUED 3 EIOFKRE, KFEARZEEDHMPEICHELILD, BEISBRESh B EEL
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Fig. 2. Stress-depth gradient in Northern Kinki.
AL -, Tsarethesameasin Fig. 1. —1, —4and —5 are the same Nos. as in Table 1.
—H: hydrofracturing method, —R: stress relief method

Table 1. Operation items for crustal stress measurements at Hiraki site
9: azimuth of max. horizontal stress
ftm: ratio of max. shear stress value to mean stress value

No. Date Method Item Depth (m) 0 Hm
1 1978 Dec. Stress Relief 3 Dimensional 108 N29°W 0.16
2 1985 Sep. Hydrofracture Depth Gradient 200~240 NI15°W 0.35
3 1989 Feb. Hydrofracture Depth Gradient 23~65 N37°W 0.40
4 1989 Apr. Hydrofracture 3 Dimensional 25 N34°W 0.21
5 1992 Dec. Hydrofracture 3 Dimensional 108 N10°W  0.53
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Table 2. Results of absolute stress measurements at Hiraki site
December, 1978 April, 1989 December, 1992
Stress Relief Method Hydrofracturing Method Hydrofracturing Method
MPa Azimuth Dip MPa Azimuth Dip MPa  Azimuth Dip
g, 4.9%+0.5 N 53°Wx15° 48°%+10° 3.0+0.4 N45°W12° 25°x 8° 5.9+14 SI16°E 16.9
g, 3.1£0.7 NI169°Wk18° 21°£20° 1.9%04 S39°Wk12° 13°x10° 3.2x£0.8 N5G4°W 68.9
gy 1.9+05 N 86° E+£25° 54°+10° 0.2+0.6 S76°E=+16° 61°+ 9° 1.3+2.1 N70°E 123
om 3.6+£0.8 N 29°Wx27° — 2.6%£0.4 N34°Wx18° — 54x1.5 NI0O°W —
ony 2.6+0.7 NI118°W=+27° — 1.7+0.3 N56° Ex+18° — 1.6+1.0 NBO°E —
g, 3.7+£04 — —_ 0.8+0.6 — — 3.3+0.7 — —

Stress Relief
Depth=108m
1978

(a)

Hydrofracture
Depth=25m
1989

2 M%

(b)

Hydrofracture
~ Depth=108m
1992

(©)

Fig. 3. Results of absolute stress measurements.
Upper: directions of principal stresses shown on stereographic net of lower

hemisphere.

Lower: the principal axes of horizontal stress.

bhb, EERIEHE, ENHFENELRTS LT KFEEREIRE TS LEL bR b, 1985
£, 198D NEENRIET X 5K FEASIE EERHFAY 2zl 5 BOREH SEHERD
FELEETHENTES, ERITHFRACSNTILEEOFHEY & >, TENMEXFEI L HRR
L, TOEFTIIHETERVWOT, FHCHCHTHHMICNOW pn 2 & o, BbRIFERCE
1B IBHORRINE LY Fig. 4 12R3, 19894E 4 AORFEIHEE T 25 m OETH - T, fHEOHERLHE
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Fig. 4. Variation of max. horizontal stress direction and change of py,={on — ons)(on + 01z) With time.
®: Hiraki, ©: Hoden

ATHBETEE, o DER/NILEZITTHEENLEBERCIEDLLELT, HENELEARBE, tth D
fli1219784E00.16 (Table | BR) »5H1992ED0.53F THRARMML TV A X HRAZ D, THITHER
EOBRENEE - T\W5B 2 LERT, ik, M=2.6, 2.80HEBA 19924108 FARDILE£ES NE-SW %
DX BB, HTAMBMATCRE LT3, ¥, EENFRIN LD OBRELH D2, NIOOW 2b
N37°W ORIch h,# 25° ORIBCTER L, Fig. 4 TREIEFEREBEECRESL X5 RL 3.0 LD,
DX 5 AN FRAELOEERYEET S DT, *OBE, BEX1976, 7748, 1980, 814
B, 19854ELH, 1989%EHH, 1993FETiE 8EDFML L5,

5. EREABICHTDIEHEL

ESIRCPAROMIZER DEL T2, IEDOEMENRE Thhicoik, £k £8, RNPIEHUTS
BH, A%, AERHEMREIEVCOTEIELE LTOBRITERV, ERFEABTIL 2~ 4FEORR
T 3EDHENTHI TS, LaL, F1E (8FKFr—o8), #2E (16KTF¥ — vk, KEBRE),
#3E (GHEEARAE) i, BIEHEI RS LOEELERITER, K, A4k Fig. 4 wB
HTETE, pm FEROBE L FARCMOMER & 725, KEEAELNHRIGEZOLMEAN TFH N70
W THBEELLINBUGLS Lve, LALAFMZE VBEORVHER -V v /KL H16%KTF Y —
SHOFT - 2 %FEAL, SERYPOEEHN S S LEE L TEBMGE X 2 oiX, TRER U 19814, 1985
£, 1980 EXEEE T 8 ERAMOEHOEEY, RLRHVEETHLOTIR, L, BEEHREILFE
RKEFHTHY, ZhicBhEIrd5 L ThiE, JSMHEOMBOEMC NE R& NW ROBCHDH D
E LRI BTV,

6. ERILEOMBEENBAIN SHE & W 5T HE(L

19514E 5 5197146 % TOAFFLIT 160 m OFLEA TOEMBEHOKR, BAEMFTAMLSENHEH
B, FOBBEVSE FRAREAZERE LTSI &b o, BAESFANE FREVCHETHS
195644 5> 196446, FTEILE Tk NE-SW ROHBEEINME 7t b, e NW-SE o (LRI 19614
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ORERFGHERMEIRE L, AT 7TEED1968F1ir NW ROZHEERE CRMBRHENRE LT
Wh, DREEIEST NE-SW RONE & NW-SE RO B EOMBIEE 03 & BAEMN T A O
BIEMZ R LAY, C oBRKERFAOEIERIFAOEERC L5460 EEL B ENTE S, 1N
LYLDERHE L 5 —EFROSEEORAMBIER L, Th XX TrHREREES L 5 & EE
Vector BTk, RABEMFANRELLALIICALSZ LREBE LTINSV, 0B ME
9, wEY OEMECOBEL, LT LR VEMEEOEL NW-SE HHT, ZOHEOAMERNEE
DELDB, 2F b, BRAKEBEHOERD B2, BAXERFR EEHHR) oFfiziabhixvs
EAME L, FEEMPEAT (FUEH) D19414EH 519845 ¥ TAOREROBERABRA O R T,
NW-SE FROEAECHERL, 19414, 5148, 6248, T34, 821 d » & & NW Hr@p L, #9104
DREPERZ SRS, ZOBEL R BPNLIENIERDOD -7z LAEFTE S, £OBREFORWY
TRBAER T & BRKEREFAOBIARCE S 5 2 EBEESh, H1BIEOEMHHOER L
EFEHHMOREIEE THBY, 1BIFXFATTFHEINZELHEFTRL DL - & NW i - 75
CHYT B, £, IUBKBOMBERDO 4EH S\ L SEORER IO - TR TV B, Zhichd
BLT, BEASDHET X 2 SISO MRERC b SEAM L Bbh sBEFLLEEEEL,ARS
3‘1615)0

7. ERIEEOHEES

Fig. 5 (31951485 519904 % TOAMEMOFEHILTED 20km X BV HBOEHRTH 5, Zhr g
B8, =kEEBici 5 NW-SE R (A, D ) LTEHRER, A<PRE L ARBENERE L LTI
NE-SW i HED 5 5B » NE-SW % (C, B, E #i8) /o CEBRR AT~ 1,

ZZCEREROIL A HIROG0ERE, 68~T34E, 79, 804F, SAED LKL OIEE), D HiKD1968
FEOZIHIE FofanbRE, C o83, MECFREFERMGEOHEMBER TH 5, i, APt
F/H83, SEFEALH LWEBICA 5722 &3, BoroWR T TrisEIh T\ 5,

Fig. 5§ OuBEBORMNERAYFAS &, NW-SE ¥BROEBIAL51~544E, 58~614F, 68~T34, 79
~B844E, 884E T, NE-SW HiBROBEIAILS1~535E, 56~58%F, 61~684F, 73~T794F, 84~874ETH », 53
FELFTE RS LFAEER CHL A CHBER ORISR LI 5, Fig. 6 13 A, B R0 MBEHOHELYH
ELTRLEDDTHD, 2T, S44E, 584, 614F, 684, 734, TUGE, 844F, SSEIMIBIEBIOXNM
L7n D FI94.34E, BAEIIS.64E LD, ZRIIFRIR IS EGNECOBMEDOE» S04EE ¥ CHE L7252,
56, 60, 64, 68, 72, 76, 81, 85, 89, 93 Lk 1, 2HEMOTHTHIRH—T 5,

Lo LESIEEROMBEE0E# X, TENHEOBEBRADI & E 2 h 5B/ NEBRO KRS
By, AW OER L HBIB, HBH\ViE, BXTHEMB R ECRET B LD, HEEHE
OERIBRINT—EBER T,

8. WERBEBRIICL? PHWMOIMSH

s B P #i Az WNW-ESE 5 WSW-ENE HE2AETHS, AEEHE NW-SE Hird
WAL, ZAEETE AT ENE-WSW 04 0p3% -, P s REGEAEETE L8815 & 5% 135.3°
~136° fEDERIT T o b LIRS b U RERECHT TOMIEIL P @2k {EVTW-5 308
%\ (Fig. | T2R), SR c Ihdz ot ThEofMm, HHERNLSRBoh, FLENBRO
REBEBL L 0L RET S V5, BEMCD, Tectonics AT LD CTHRET, SHROB/ I MBOR
AL IABNBFHTHD, LT, 19894F1 PEIAAIELS S » &b NW-SE FRcmh Ty ie? L
5RBE, FROEENEF ORI & B UCTHEBRAE, 7o LERTIXI989ESL » £ b E-W o
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1951 @91,/81 868:88 -- 1996 12,31 24:00
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Fig. 5. Distribution of epicenters from 1951 to 1990 in Northern Kinki (M= 3, H=20 km).
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Fig. 6. Cumulative numbers (N) of earthquake in A- and B-regions. (Ref. Fig. 5)
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BRI WSERMRD Y, DLAWMHLL - d NWiRhcEROELIFRAE L -T2, =D
FEEROLR L GRS ERATNZMETH S, BAORKMI—FTS L THERLHOBE EOBE
Bzt sd0THAS, Fig. 713 Fig. | LF UKD P B A RORMSA LR LD THD, ZOHFT
P B0 FAAESE L » 3 EN-SW Hrcffh T\ 5B %4E LT\ 5 0Di%1952, 57, 60, 61, 65, 68 (4
), 73, 74, 76, 77, 84 (3{@) HETH Y, 574, 654, 76, TTHEXKE NW-SE RoOWEIAERILD
BTG, & LTILENE, SENBMATEOHBTHSZ Lilbhb, ¥ ihboMBITAT, RO
IIEAF A, BEIRD SERPE OIS ETREL TS (Fig. 10 2R), 72U, P SR
il =R R N X <P B AN



B A OHBIT IRIE & £ DF AL 287

n 1951 @1/81 B6°88 - 1985 16,31 24:P8 - M 3.8-7.8 _ N=39
—
— O T~ ~— —~—]
% /
e i
35°N il — \/ /
N — —
N / —
—‘<
P——
—
b e e e e e P e L R A e e P

Fig. 7. Time variation of directions of P-axis in Northern Kinki.

8. HR P O HBETEHROLR

NE-SW DOWif@*% & NW-SE OWif@R & ORMICHBIEEIROZAKA D b, FEERICRT 5 HE P f#H
T 50~60°, BEMEAMERL TS 20~30° OHFESNEIRET S Z &2 Fig. | hbbhnb, & it
AOEWMAEOEECEET S LEL b b, NE-SW OBBOEMIZERCIT N50~60°E-S50~60°W,
T & 3B7r NW-SE ROWTRE ORI N50°W-S50°F THRMZEL 70° 1\ (Fig. | £/8), NE-SW %
T N75°W HAOEMER S, NW-SE ROBE T2 N95°W 581D EMEIG MBI o Bic X b o4
EEZNE, TOHFMTITEKA 20° OFAERD B, NSOOW~W FENZEG A SIS ThoMBR
TOHBRVRET ML S 52, Thbl EEMCRRS &, —FOKBRCE < BMENLETL,
BARAE LI, RELAERMBICI/ S A BITBOBT 5 BIBINRET 5 & & M5 0T
BRIEMTH DA, EENH A E-W 585 Eh 0 icEiE LR NE %25, RKEstEh i@ L
1BHE NW ROMBTHXOBE, ThbblBIRE 00T ks BlND 23T TH S, o LEL
TIDARRE LT HERE LG, HRKERED&EL bl uEhbiThs 5,

10. ERNHAOEEORE

FARR 313 2 LN R ORBHIEEOIRIBILH 25° TH B, 25° DELHHROET 2 TTRERL D
%o FEECBNIRBCESNE, Pacific Plate DBEEE X LMIMETI2E WNW HE~E 10.5
cm/yr, §EfF¥ &R0 Philippine Sea Plate OB BIEE X NW HE~ 3.5cmlyr TH b, —FHE8LEs 0
Plate 55} ¥ ToOBEREL, Pacific Plate D34 Philippine Sea Palte O#) 2 f£T% %, Plate iz X 5 FEHEEH
CBEEECHAIL, WRARZEEDOEIC X BIEHOR B OIRIE L PEME ¥ 7= 2Bl D — S H Al L
TP T 2 &t hug, ERILE Cix Pacific Plate iz X 5 REEMIG DO BMEBLILE LA Eicl, EREIE
TNLRE—ETH Y, BARERIGS & B/NEMIS T2 1 M EEE 200 m 2 & T 10 MPa, 4 MPa € v i
S5 3MPa) Th B LRET 5, & hIAtBEH I~ Philippine Sea Plate © 8 4 A0 MBI H A NI 5 &
T 5. RUPNEDOS O 5MPa & L, BXAAD3IEGS (Poisson HAHM44) 13 —2MPa & LT,
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Fig. 8. Composition (lower) of constant crustal stress caused by the Pacific Plate (upper) and variable
crustal stress by the Philippine Sea Plate (middle).

L E &R ThEEEIEOEERIRX 21° & 9 BIRHUE 1k 3 MPa 55 44 MPa iz k+% (Fig. 8
B, OISR RG 2 FEETHRATORIBIZIL . 7r3s Philippine Sea Plate DILZoAXEE DM
B IACH ¥ BT Slab Seifds L O L@ R4 T 2 BRI » > BT, 1949~53, 1960~66, 1973~75,
1979~85, 1990~THh % L#HEEXI N BY, EEED N45°W HE~DERNRKC LD D1, diEzhicl
~1.5%:BhD1941, 50, 61, 73, BIEET, JHAFEADIEHHMATS L, FEETIPELT SE ~O
FERLBB LA~ 6T ek B,

1. # &

KBRS, FERR T oM/ MEBRERMEI 1% OFENB B », BELtERTTREoEEL AR
Vo Lndh & OHUIROMEEN <13, HERERMELS DL, L nHEBER, EREETH LM
<, HEDBEIRTERICE . 7ok, RENTOXRBFELITERE CTH VRIS TE L8, T T
Lo THREBNEIRTETH S, RERT CREBRATEIAEXT -~ s, FHENC RS L B/hER
HOREREITE B AERICHPE L 3FF LV, BRELMEIBIIC L > This hENRH B0, BEAK
ERE AR B BRI, 2E b, BEE T OMBOEIET S Er -1, LrL, F



Hrh RSB OBBIE TR L+ OB 289

REEBOBBOBEC LB E py HWEATHALTWS, 2% b, BREMICHENEAL, BRAIEED
&V Eb bl o, IS IAEML W5 8EES 5,

—F, BEINEERHFTAESIETEE T NNW-SSE 25 WSW-ENE Th 525, HBORBEED P
BOHME LS —FHLT\5, NW-SE RETBAHE Tk WSW-ENE /|0 P #iig 4 otiB»% {, NE-SW
REi B it NW-SE~E-W Hlic Pliix o3 02ERL T3,

FR & EBOKERIEIBEOR VE L1 G, EILTIHENL 8 FiZEDORHT WNW 225 NNW JHOfH
THEBHCEREL TSI B2, RELERLAEEVIBCYD D, TOBAILALLVAILS
DT~ LTV BATRENY B 5, SEBMLAEC T TINDEFE - THET S &, FIEHAMIRL952, 56,
60, 64, 68, 72, 76, 80, 85, 89, 9EHEL T\ B &itlksd, P @t EEW His b NESW FFic
HLHEBIL, ThoDELNFAYESEHICRE LT3, ¥ NE-SW RETBIH - OBiESR - NW-SE
RETBIR - OHBEESOZML, = OWEMOE L 5 VBIRY D B, WREHRN-EENHIE TR
FER S PR AERES A AOER, »5VCIEEEOHRL Ch AR bDEELLNRD, HE
OHBEBHORNR, P BHAOLERPIENFROBOBHY:-n5 L Fig. 9 DX 5K, ¥
RELEORE CHBROEE & FER, EFOEM Vector FRHOERBMLHRLTH D, ZhrbELS
FR AR ER LT3 L HERIEh D,

FIENEMOFARL DS LB L, LORRIMEES TR & 57 350 Plate DEEEA & Plate ©
Bk A EE 0B8R TS L EL bR B, UEDF - 23 0T LIBEOE SO TIXILLV, LIk
MBoT, ZOERFEERFL, ERTELIDOLRBEABEL VARV, ZoF - 200 SEFHOEL
HHEOEERE: bhig KT HZ ELTETHA SN, Thiz—o0ffEEHTH B, LIERES
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Fig. 9. Time variations of principal stress direction (f), occurrence of earthquake having P-axis in W~NW
directions (P), seismically active period in A-, D-regions (A+D), in B-, C-, E-regions (B-+C+E), and
of inter plate earthquake (40 km =H =100 km) below the Kii Peninsula (H) and reverse time of tilt
vector at Kamigamo (K) and Ikuno (I).
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