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Lizgbivds, SALRTEOLOTEOREOHBOLOTH L), YT EORER
FEZRLTWED, ZObNDORERL TWAHIBEOER « fihs Po bzt L <kl
THEE, BONEMERROBMOBOVIRE T 5.

TEIPR O EINT, SN HER VD, T OFERIIEA LBREBTHILTW S,
(Pia, 1924; Pincus, 1951, 1953; Winchell, 1937) —#%iZ Sander, B. £ Schmidt, W.
O LT HSE S A% 05T RSN Tw5 Schmidt 812 X 2 Thhd ook
MAEE T 2 s W ch 5. (Sander, B. 1930; Schmidt, W. 1932; Fairbairn,
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1% [®H,  0-1-3-5-8-(11-14) <, 1%[®A, 0-1-2-3-(5-7) %. (No.
(No. 114). 115).
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(14-19.5) 5. (No. 141).
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1955). Brull i THICIE GBERE B2 3 EET 5. TR OMFHITIZER L bR ofk
HHFRDON, TORFEIIKEE, WEE  ZHEHFObhDRELELERLTVS.
bSO EEITILPELS E2oTWwS. 722 21E, BB TREED 18EEZo 1m b
7o D) ORI IEL 5~10 REEE, P55 KRETH LS. MIEIE % FE - PG
L DFRDLINDSDS, WHEN - BEE X DB v BIEE - KEBTlroRuidE

AN TPl 1ab YT
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a) AL B TIE Ll b) HFMIERT X H KEET/ NI ZZE B 18
Mot 167 ffo 1% K, 0-1-2- TIE Lichh Do 66 o 2
4-6-8-(10-11.5) %, (No. 119). %KM, 0-3-6-9-12-(15-20)

(No. 164).

c) RIERLGEI & » SR E B MR d) BmAREOBIHM,
SE Lz bt 58 ffo 2 %
7, 0-3.5-5-7-10.5-(14-17) %,
(No. 165).
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TH5HD, MHERFAT5LLP0ERODD 230D, WINObhDRL LD
WL O OBEFOBEHATILC LD THREIN TS, IRSDHIR DV TIRELDRT S,

a) RIFITMER, KIHcksWTEL b) REFEHIZFI L b FUs E S et
7o MmO 185 i 1 % 5. WTIE Lichoh DT O 65 ffo
0-1.5-2.5-4-6-(8-9.5) % .(No. 168). 2 % QY. 0-3-4.5-6-9-(12.5-15.5)

<. (No. 169).
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WE LSRR E 2 D> <t LRLHER S R > Tt % 1
Do 124 Ho 1 % KH, ROWOME 41 fo 2 % 47, 0-
0-2-4-6-9-(12-15) %, (No. 121). -2-3-5-(7-9) 5. (No. 122),

g5 10 [ IHEFAR ORHENHSE OISR T B by RO,
V. bhOHROEHRER

iR X iz, KiltE» S5 KREFIZIES £ TOLERBAPCHET bbb Ride{ Lio
MR R L, NELBREIC W BRHOMIKICIE W, bivd R oFgEREOMIENZE{L
[T ERD SNV, DD RIZIWL D OBRHEOEAEGHIZ L 2 THR S TE Y,
FNENOHTIZ OV TEBRHFEOFEEFIEIZLVOEZRPA LN S,

Z DMK IEET 2 IudiTiy, KL ThIVDEICE 5 ZEML DD SV T & 28
MDOBDONBWIEE 23D 5. ZDIF5, [IA Lichhd el iihoiric il &b B
SNAH, ZRHEELPRL, 2ot WIS ARTEEL v E LI LN
5OT—IGE L TR L. FOMEN TR SN LR SIS “HE LI imow
THLHI U W LT 5.

I A

FBLE % o TH AN e RS e FeB 2 R LT w5, fifliz 1z ENE-WSW~WNW-ESE
OFFZEAE L BEN TS50 s, NEN-SWS & NE-SW otz b, @AaEic
ATHNIL D2 MO 3EHNDE. D OHIEROFMITINFT DI L & FEE R
HH Y, MFHOMEOEMIITIEMTOERN L —F L, HHO2EOMLOEMIIFITHE
2 5. fiiFIEESD2 D “tension joint” EiER TWB L 0T, ZhHICH LCHEHE
“shear joint” IZHIMT % &2 5N5. ZOMBERD3TWHNL, FRLeBR I B2

. a) PR & o W E B 1T b) WHETHE & v fBECE B CE

722 % ORI B T EHEIL DO E STk S0 LRSS, £
DFERAETIGC 212, BIUMR T 2 14 0B By HETuv 5 (05 11 [KER).
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RitEClE, WFh oI 3w tension joint 35X (F shear joint & 3 Jiz¥7c
JEhRTH 1L b, d, ), WERE - ZERTE, SICX 2T ORBERT
Litiid s 1L h, §, . PRlRE - ®1ER - KEMTIE, tension joint 0Jj73FEiE
ML <, shear joint 175l EL RO TL HHAVEDELND (11X n, p,
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a) RyvNERDINGE X It s b) a) E[EXH T WE L Rilhdo
B CIAE U e T3 it e oo /NI S T ST BB D% 42 i 3 % KT,
DO 60 il 3 % XA, 0-3.5-5- 0-5-7-9.5-14-(19-26) % .(No. 153).

6.5-8.5-(10-13.5) <5, (No. 152).

c) RUAUNGEBIANGE X b TR ECE d) c) XM T ME LicKiltmh o
BRCHIE LK thieh o/ Nl BT B e A O 44 0 3 % [,
OfE 43 90 3 % [T, 0-4.5-7- 0-4.5-7-11.5-16-(20.5-27.5)%. (No.
9.5-11.5-(16.5-19.5) <%. (No. 144). 145).
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r, t). tension joint DJEE DK ITIFOEMTEIE—FL, Bk b #EE - KEIE
2iIeoNT WNW-ESE X9 E-W 7wl ENE-WSW ~ & LEWIZZEEL T W5,

shear joint 1%, ZHIZ72WLTIEE A EFRICELS RSV, Z o shear joint 13
NEN-SWS otz 421 8 0d onEEHETH 52, (T4 NE-SW oskfr > 1

i
\,ﬂg“?‘-!‘—.ﬁ«lﬁ

s

L:/,J
e) WHETHEES X Oz s TIE f) e) LR T WE LR RO
LI REEFR o/ NIETI O 88 (17 BRI O 179 o 1% X
D 2% [AF, 0-2-4-6-8-(10-12) <. M, 0-1-2-4-6-(9-11) %. (No. 125).
(No. 127).

) PHEATEELS X OB R s\ T IE h) g) LFRER] T WE Lic BT - %<
LciE g « IO/ NG R o TP R R DY BT O 92 (Mo
W 51 {8 3 <% [, 0-2-3-4-(6) 2 % [T, 0-2-4.5-7.5-11-(16-
%, (No. 129). 19.5) %, (No. 157).

A 1L [ /NIRRT & SR SR D 4 R,
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F I O]

stOMOEHORHH, WEizXoTlE, ZOEHROFBHMEPhESELHS5.

i) Drilhse X BB E B CilE i) 1) EIRRRHICIAE LT RERT - 20T
Ui sy « RIFRA /MR O Trh OBR 7R TR O4E 37 D 3
W 86 o 2 % XA, 0-2.5-3.5- %M. 0-5.5-8-11-13.5-(16-19) %

4.5-6-(8-10.5) %. (No. 148).

(No. 149).

K) DHITHIBERAC 35\ CIE Uit 1) k) & RRRE T W5E Lie i Hho
Vs TR /N R O 104 {8 2 % HAZ o SEEM DR 65 o> 2 % X
R, 0-2-4-6-8-(10-13) %. (No. . 0-3-6-9-12.5-(15.5-21.5) %,
128). (No. 158).

5 11 2

ANIERT & ST T IR O R,



BN 5% 5 0 & Wi

m) BHETIHNERL CIE L liiES n) m) &RKHTMNELBEERO

DN R OFR 66 {Ho 2 % [KE, A ok 321 o 1% X
0-2-3-5-(7-9) %. (No. 131). M, 0-1-2-4-7-(11-18) %.  (No.
126).

v’sﬂ(/,/’" ”’i"er

0) FEITILR IO LTIEL P) o) E[AXR T J{E L-PiEho
BRGNS E o4 31 Ao B iEmom 102 Ho 1% K
2 %M. 0-2-3-5-(7-9) %, (No. %I, 0-2-4-7-10-(14.5-20.5) %,
132). (No. 161).

11 @ NI & B B O AR,



q) HEEAES X ORIERT Bz B0 r) g LRAXTE L B{EERoR

T L7 BB /N T D 1R Hie M OR 40 o 2 % KA.
32 o 3% [KE, 0-6-9.5-12.5- 0-5-10-15-20~(25-32.5) %.  (No.
19-(25-28) %, (No. 167). 166).

s) REHZRWTNE LicKEEFRD t) 8) LRI T E Lic KEEhO

NETEBH O 23 {10 3 % KT, 0- FRF IR EL TG DR 85 H o 2 % T,
9-13-17-22-(30.5-35) %5, (No. 171). 0-2.5-4.5-8-13-(17.5-23.5) %,
(No. 170).

B /NS & SR R IR,




DA R Jere ¥ 2 HIE & W 849

Wi B R

MFEOFREDL X b T S T, FRoMBROHEERE L FE LBEK/ELOTY
5. REBERLINBORERE LWEE 12 ). Bi~/NEE oK » 58 57K E
FBOWBEZORMEE, HEit~EERomXoRE L £ 0ERZRL, DEX HEHOM

P
e
Ll
24
N

P . SN
a) REVDNEEIT NG X PRt st Es b) PN X v BEICE B HTE
BHRICIGE LicEWBm oM 48 L7 EMfEmoR 77 @ o 2 % X
D 3% XH, 0-4-6-8.5-10-(12.5- . 0-2.5-4-6.5-9-(11.5-15.5) %,
14.5) %, (No. 154). (No. 155).

c) FKvINERF/NTE X b BHTGEICE
BIECHE Loy Eim ofE 58 1
D2 ", 0-3.5-5-8.5-12-(15.5
-20.5) <. (No. 156).

812 X TUERIFR QIR &M,



850 S 73

iiciE=T 5 NWN-SES k% $ OWiEHY T 2 8HEZRLTVWS. okl
& T3 2RE A TEM T G, Bt~ IR AT D R B TS T 5. S~ R
T, T ORFEDIESIZ NEN-SWS 0EMZ L b AR HAT 5 1 xF o216 75 I
&, I E-W oEMZ L BIEAEICEMNT 5 150l it b oRmnimscb 5.
Bt~/ NEH QW R O R R R, IO R BB oG R & 0T 245 s, #iE
RO~ OMIK D MiER O e OmF % SfhtkhzTwd & fRahs (6
11 X a, c).

AFE~BFEMR ORABOMEROXEL, FIEOWEE - ZBEBOWEZRORE &
LB LR T (11K e). RitfFl X UYHERE - 258 s 4, WNW-ESE
OERED bR ALCHEHMT 5 1 JOENTE, NEN-SWS & NE-SW &% 4 b
BErERT 2080270 2 HOENBE, SI043F E-W 0ER L bEAFICHEHMTS
1 OBWED A BFROFRENRD LS 1IN g, i, k; H13K). chboEH#ED S
LH 10D DEHERD 5B O tension joint L RAMCERRS D, £ 2, 30D
1% shear joint & A—OHGEMEREZ D20 EHZLNS. WEROH 4 DEHOMELE
TR, TG T S HIERORERRD LN V. HEROEE LR, BESR
DEEFRZ S ERIBNFE LN ENRRE DTV 52, ERDOHEMNIAS Xn3rh
ENOMERHHICZLL 72 @ T, FIRHHOFAIIFZE AL E—E LTV LIRS
5.
BRI « RIERE - RERNC LB ORZES D BNV E D, FORBHETREE,
B ZEEX D352 EL 2T w5, NNE-SSW & NE-SW o[ % 4 okt % 7r

e

S

a) T, R, Bkt b) PHETEEEE IBE, EERCsu T
& LA IEW R o4k 288 @0 1%[X FE LA HIEE O 49 18 2 %0
. 0-0.5-1.5-2.5-4-(5-6) %, B%, 0-4-8-12-16-(22.5-30) %,
(No. 138). (No. 139).

813K B - REFIhOEWER &HER,



B BRI T 2 6 % i & i 851

TG EMBORBEIEARE UCHEPTH B, WNW-ESE k%3215 OHRiE
HIEMECEYT 230 EbDTE LR, E-W oz b ouilifExEZE2EL
TLES. #H1 0EH#EE, NNE-SSW 0iEn% b2 15 oENE»EAEEZ R L, NE-SW
OEME LD 1 HOENEEFEE; T L HAENTEDbh S, ZoX SHEROMEIEK

e
G TR
&0

a) ML CIE Urc il b) a) &R T WME LT
D v+ OFFFERCIEEE T S FERI SRR S e e T O 1 146 {1
ofF 167 Ho 1% [[L), 0-2-4-7- o 1%XE, 0-1.5-2.5-5-8-(13.5
15-(20-30) %, (No. 134). -17) %. (No. 160).

c) TR, KD, Sy ik d) o ERERH T NELLFEHREIT
FIEZ B W TIE LD ~ B Pn g Y e -3 BB o8 170 15
b OB T B BRI o F o 1% [XE, 0-1.5-3-5.5-10.5-
186 o 1 % XA, 0-2-4-6-11-17 (17.5-24.5) <%, (No. 159).

~(26-36) %. (No. 135).
I oot OWFAPRTIEET R & B iiBR & ORI



852 1 It ¥

FRE XD ORI ETHRW WS LD EH 25, W « REFHET O 7 ~ iR o
REREIC O EE S IRM oW H O EITE L DL —F LT3 (SRR 9
%, 1949; WM 3 4, 1952).

B "y-//,.-:,fp Sk
Ao,

e) DEian & o @i B 50T

Mg Uil o o+ oifEe W SR b R B 048 46 {1
IR AT OM 67 Ao 2 % D 2% [MF, 0-4.5-6.5-11-15-(24
®AE. 0-2-3-5-8-(12-15) %.  (No. -28) %. (No. 162).

136).

’-e-(A‘L-IlII-\
A ——y S
W i

g) HENTHTE X 0 RERTRIEZE B H h) g) LR T NE Lz REAEm
CBEWTIE LiciEfho v b W FE T Em o 56 15
DFFFIN I 1 2 M of: 45 D 2% [XE, 0-3.5-7-12.5-21.5-
fEo 2 % MM, 0-2-3-4-6-(8-10) (30.5-39.5) &, (No. 163).

<. (No. 137).
MK v b OIFEPINCTS ST D HTGR & BTN R & OB,



BB B I TS Fed 3 A G S I 853

bhHROMOEE

PUDTICF 5 LR DT D SIE WIFE ORI, £ OEBMAWIERCH < SO i
i, BCHEORRETCEET L0355, b0 OEFEORHOMAILL DT, b
D DIERRIEE T D B DO TW5. —ZICHEOMERN Tllhbh o ORREEIES,
PRBEOHEOEND RS V. VL FHEOBEWERHHE Y FEOLFTIXHAIE
LSS s R LTV S EIAR A V. BERICIERS v b O E ITEL
i oSEY RELERRD 5.

BE - YA rEOLROBER, RWBho vy + OUE0YE, WROMF I
BARTDLNTF, YA RO BNSAEECEDNTWAHERS Y. UL, BE
Loz g, o R obdl s BRI AD TR L, T OERES O Y M E
DHRCHEVRDN TN B ORRD D L LNTES. DT, Y& MNEFOLILHEREDRED
BN DD TY, ORI ERLIGHEEDDS LIRS NI O TR,
SRTIEN GO LR SN 0TH DT, B TIRE OFEFUIFIZART
S EF O D L LB ONS. TR, TS0 v ERORCIRET S/
E%M%Lfﬁﬂtiﬁbfﬁéa,@—MZTM%Lh%@@éﬁmbkofﬁ%E%
%%ﬁ?ﬁﬂ%ibﬁ&bkmﬂ&é<~ﬁ?é@ﬁPH@.tz,w@%&ﬁ%<ﬁ%
Fp L, v BT B L MR AR DIV, AT PR LNLHEND
5.

Bd 505 SN 3 PREQHEN QMM ORELE, BB LIESD, oM
BT 1m Hiz b 5~7 RKRETH . L OBEDHILDIIE « v PERBOTA

a) DHINTHEHTC 3y TIE Licil b) Wil X CEHNC S L TIE L
VB - RIS AR E T T SR B R & T R
O 168 o o 1A, 0-1-3- o 125 {Ho 1% 48, 0-1.5-3-
5-7-(9-11) %, (No. 123). 5-8-(12-18) % (No. 124).

55 15 [0 shear joint T3 % L2 bh 3R E IR ORI
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TORZE O THTMEKTEDTE D, TOERELEF5<H 10m B b EiEEX

N5 dbBHA, LOMICIESN LD, FETLED, SOHMEEL2D LT
EREECRL NS,

SOX ST/ TR DE 2T, FBEEIEVDS, BE 0K S R HHOEEL 0
S5ND. TOXSHMEOHCONTERLAEREZ RS, vA FEROMES, BEE
T LD E & 13 2R F7s D7 4 rh A % 7 L, tension joint WHYT %3 DX RShT,
shear joint ICHHY§ 2 FH 2213 55 DTN, WifE ORE & M—EpEEr R LT
VBT LRGSR . DT DX S RH B MEE, MR B I Y 5
LDEEZLNG.

VI. RERROBH

AIATCIE, AN RET 2 b O ROFEGERIERZE L BB L. 0k 5k bh
mzmﬁ%ﬁ@a@um CEDX ST T E N2 D TH 50 &0 S BEIC DWW T
,Aé_aw,D&i%@m%%é%%%<tfﬂtDz%&ﬁéﬁ,it—“*&ﬁk
TN U T DN BRI ED X 5 7B EE ~TEFT 25 2 W 5 S 2552 |-
TO—DDFRZRET 5D 0EE2LNE. DT 2 OREIZ oWTh LERE T
v,

DEOBMAETLZ OV T, &< OUFESHENFELWRROSE CHb, “hbo
Mz @A U TUITHSE OMRORZ L Fhh T 5. B0 >\ 7, Ander-
son, E M. (1951) ix Navier OBAHA SIS & L, WiHEd 5HICH S IG5 %

T <AL DRE L7 EET, TOMIFERIENM 00 225 kEEH
m01&0=jﬂ5+Wﬂ(Mnﬂﬁ—ﬂ, v EERREO 7 5 s R T LS U e
Navier BREEMITTOWTH K S HHU SNV TE 72 HAIHE/IH: (Tresca, 1872,
Guest, 1900) ZJER S &7 D TdH%. Boussinesqu <> Mohr 1% & D&% 3 & ic—fb

TEU TV S, —HRRICHS RIS I OBMIA 2 h 5 0Bz L > TR L 5
%v—“”<®TWK&OTm#bEthoﬁhmmnIMD Frooh ooz rh
RS LT TREIIRICBIRII R £ 5725, 20 MIC2W T OMGARIHE 5 5 3 HERY
BIEL TN T o, (EEOEIMEMZZ 5 7RO BT S+ 2 B Db DT
B ORI >V Td, Mohr Bps—ITIIMENG 2 LRSS < OSEIZ X STk
BRTETw5. De Sitter, C. (1956) (2 TH) & joint DM & DEIRICOWTH

U, BUSISN 4000 & TREWMIGHOT IR LEifs% /s + shear-joint & 5477
tension-joint 7k U, HIFORRASMET TINE, T OEMBSEOLE ST TR IS
FHPET T, RITHIG L7 shear-joint - tension-joint 23 BB S h, X512 M
I DM HKHE release tension-joint 234 U5 TdH5H D E LTW5S. —F Turner (1948) 1%
WHZER OEATH T joint 1XTE v =5, Price (1960) 1% tension joint & shear
joint DY DZF2E L, post-tectonic MTH T LT & & 417 joint 23U




DR RS M T S 3 % SR & 7 T 855

ENHHBIOWTHER LT OCTWS.

FHOF LTI, SRS TEHOBEOHE T X DI OMT & Ao HLh DR D,
R HAGE D ERBITR EN 2N dRLH D 55 LELNE, WFhizwk, o
N DDNDRIY, T OFRERESGEIGE 2 HERBRe2 L 9TE D, FOMR 2 2R
U7CIBTIZERs, fEiE SR PR S 7B L e W L TE 2 5 2 I3 TE . Wilson
(1956) <> De Sitter (1956) 2338k L7z X 57, HILdRE—ZITRAEIEHEIC 81
#7229 % shear fracture &, J{TizdEx:3 % tension fracture o 2 fEEIC X2 THEIK
SNTNS T D%\, shear fracture 134 E—x %7 U4 U, D38 fA1E, Anderson
T XITIERT B 084 2X18°~2X25° Th 5 2\ 5. Z O AEEE Navier 301, #EE
BONFHWEREIC LI DOTHRES 25N TV, Mohr B3 ERISHIZL RT3
Z LD T\w5. tension fracture 13 Mohr 3iCd 2 D BEEINT 0° f D7 85400
4%, Leon T 2t oW, st Tlx, 0 = 0°, JRIEMME CIZ 0 = 45° o7 % L 3
Wiz, FEEROHEBIEER OO R T, WEITow Tl Anderson O L AIRIE
LweE2 D2, FEoYE, RFOARE E shear joint O L7z 0° 1
3 L 752C tension joint W LT 5 X SBELAEVDH X 5 THD. BIEEBISMRETIIIIMT
BUERREE X D/hE <, EFMOARITE VT shear fracture 723585%F % & AT, &0
BTk tension fracture PR IS Z ELELZLN5.

PERRE UL 58 OEME—IGHEEIT B W, AIKICImEmT 2 bivd B0,
B OWTETOEELED TRIWELS., BRI LB LIED, Aigiziid
FEOLEBRIECRT 2 REB L D o NMER S X O LBEHTRoBNIG « B
BB REBCEL ETCOLAMTBOREMEZ L 27bhdBRRRB L Tn5E. Ihbod
MW ODLWDROREIE, FOE ZTo BERE EMOWEE TR VWTw 5 & Ll
CHED® BIVT WS (F3E, 1950, 1952). bhudRIFEOHOEHRIC Lo THR S h, 2»
DENFNOBEFZRLYR S EIBNERIRE D TEH D, 2 TEOHRNER G %
BRITEEEPEL, WL DPORE LDOIDROBEFRIHR IN EIRRT 200324 Th
A5LBbhS. REPBIOVREFIELAWEZ 21T, bNDROFELEFES L OS5
OB EDEIs>TH D, L, T RO OB OIMEOES O
H (EOTHMEOKRE S OHR), MToES, BE SREAOREDOHE (toTiy
DOIF), R, WP LR SEiotihElimic s b 2 SERIEHTORE Tz
BB CORL POERIC I D THREN-LDEELI LN S,

DR OFRERIBIIAMIEL M TH7c O TEDLDTHHATH D, O+ OHHILmE
DR DFER & —EDRRZE D 2T W5, KIRIC kT 5itE 0 &R WNW-ESE 75
WL ENE-WSW ¢, /N&X 0P8 OFEiER: IR S oMKz fek+% WNW-ESE %
A2 3G L BIRAD D, JSOEGEIZ S W TEbh RO Bl
DT L BA—EDOBRER LTS, 2T, DNOROBRIFBERLNS X5 E
TR OIS, TEb RN Zh L U< e OB B i & I I TOAS
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WERFEEL, X5 I OMBIXEER O TR TEAT A HAMEEZ R TE VS
SRR D BV BT & FRRBIRSH D 2 A BN G, b RISFE IS 280 TR
ELTED, %45 FOUEERERs 2T O RN OB MNGS OSERER, £ 03T
TBlERWTiThbh b D LfEEINS.

a) i e e fndho shear fracture b) a) & [@—3EFEo PHilifGHr o shear

D 1T T O, fracture o 1 FHZ DL THOE,

c) WiEfT - W0 shear fracture d) ¢ & F—ZHED YHlifEd o shear
D 1ROV T DR, fracture @ 1 FHTDOWTOETY,
o1 16 [ dt@i‘c 1 5t shear fracture 7.5 spb7c fukFEILIIE on D5 AR
R, {34 Y p Bl TR LKA RIS g5 RVGENTRLACK

B iz o0 2355, RS FEROTHITE, Bl 1l
D moREL B A4 tERIE,  FTREREERA ) O RiTaEE o Bl
KEDKEDNFRTRT, o IR, o0 IEMRRD & 60EL IS X OVBRES T f R
%, X EEFROFRFRIETL LS BRDI o, (V07 @R ).




DB B UAMME T S35 M3 & T 857

DNDROZEHFED 5b, RiltFHr X CTHER - #BBcEHCRD 5N 51318 E-W
DFEFOEMAMWIGENT, P52 I3E N-S FAOMWES HIZ L > TR Ih7-34 0
EEZ LN, S ETER S L A—0IEH&GDD LItk U L iESh%. 2o
LD 00 13 N-S 1T, 02 13 E-W I, o IMAEFMIC Do/ £ 2 55, AU K
i, WER - LR O LBEERICRET 5 NNE-SSW - NE-SW DEMEHD
EWTREEEE, hEMUTiI% > shear joint #d N-S HFHIOEMH IS LTz
T S e s D LHEE SR, £ 0 00 134ATHF ), 02 1k NNE-SSW & NE-SW, o,
1 WNW-ESE & NW-SE oFHichort#z5hs. chid, N-S FIRDEED
DR E 35D U7cleilic. WNW-ESE 75w L NW-SE 0 A125 3R 23E W TR
ENLDLOL LTHRTE L. ZOLNDIEFOD 5 5@ shear joint & BTz oM
JEHTE tension joint &7 2 THEDLILTWS. LR 2BLHOLILODITNIC, FiE
B XOVER « ZE i WNW-ESE oztfa 4 o—%f o IEKF & tension joint o
FEREDF L. BRI CIE CIC il T 5 EEM A OFREE X b THh 2 T v 55
tension joint OIEFEIIETITHEETH 5. Z0bhdEHOYE L N-S FEoEHE
TEBVELHFEZALIVT, M OFMIZ 05 235D, GEFAC 6, 1315 E-S FHFIC o:
WRHOTLIEESINDG. DRl De Sitter 9 release tension-fracture =
AT 5. DEDXSKHIEHEGEOZE OB, Price (1959) d\s 9 post-tectonic I
O LS & D78 SIETIOEALOMIL & KIE—F LT3,

VIIL. Hbh&HROREFZRECOWTD, 2, 3 Okt
sheas fracture O FE Rk
RUERS, RN, R, B X OPSIRAIC ST 5 IEM o shear fracture fifiE,

e) IRt « WP o> shear fracture f) e & F—%HD Fliftd o shear
D 1Az DT ORI, fracture o 1 FHIZDV TR,

87 16 [X dEilE7e 1 xbe> shear fracture 7 b7z KB I o1 0 GA % R30I,
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AT I T BN D RORTHICEEP OEHERLOTHS. ZhHDDNDFITD
Wi, EHELETEWCHRTER IO O EHTRWET I LA TED. LIEHKDT,
SRS 1T oWnT, FOEARMEL, »2oLNThOMIC oW TOEE)IE
OHAZRRET HZLPTES.

ZE VBT « ZEIE - BIE « BT OV TIE LR, 2X20°~2x30°, ¥
2%27.3° G, WEIZL L OTHYOBEFIH HBFE-EL TW5H. WERE « KREE &
@ BIEE L TIRFDENRBA LR . FRENQIIE T OWTORELIEI 0,
Fichbb 2WOEAMOFINMIFEATET, HAELRNH or OFFIITITIEHRETT D
%. 1 EQIIEHObILDIEDOWT, FNEND 01 OFAZAT v EFITL2>TIRKE
RIZRRT 5 &, SEFCIEE A EQEPEFRT L2 D OHHERL, ZDOHHD
3B EE SDEEA KRBT FEOTOTTWS (1 16 ). ok 57kiHiE shear
fracture @ 3B OWTWTFRLROLNS. ZoHHEE, ThEOEKEED shear
fracture %5, 3 EIGHWD > b D 05 DHFADHZIFITEE LB NGREO S LIRS
N DTHDEZEHRLTWS., ZOEE 0 ZFFELBIRIGHTH HMREYR D 5.
DY SHINHEEDD, 5wk, NNE-SSW & NE-SW o[ % 3 -2 shear fracture
263, THHDERI 2 E SR LAREHNDOME R Lk, 5WIEER LR L2720
ISR L W i o A s X OISR W RN B TERIAMER L OB S
41,7- shear fracture T&H v, 7z WNW-ESE ojE[% 32> shear fracture 235, [E
@ X HBEIEHBNER LY, BEMENC 0 Tk 5125 NNE-SSW oJjr
ZIEA LA U shear fracture TH5 &V HIEMAAIRE L 7503 LV, LA,
2D AW RS Db o3I ic oW T OO & TR U S TR 2 n
2L CTRERRIERZ T 2R TER Y.

EEORERE

BB ROREBIE I OW TR LEM L2z G158, —f&iicvot, v vH
OB L v b - BWOEFNE EFSRHEIENTIL, BT, BASB ORI o K.
A—HURPI T, SEEFILITSPOEANS Y, KRBT 55 CIRmERRT
TEL KO TWEDREMTHS. Linl, —EHEANOR—EHOWFICovTiy, &

#0198 bhRHDIEEHIL,

1B L Chhso—EHEILI2 ¥, ORI e8iE
1m OWIEPNCIEET DDA (k).

SR

S I e I V)
= i DAV “//>:~§~‘//1/.Li~‘//v|~|~y/v1~
ko fi /| 5.0—16.3| 3.2-22.9 4.6-9.3 = 5.0-14.5 | 1.5—15.8
oo 7.66 7.63 | 4.93 9.62 7.30
W GE &= D 5 36 ] 7 . 8 8
w1 FHEN AR sy TINE. RV R I NGHT, JFINTZ s\ > TIWRE.
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TS BTz 8%+ % f5 R L IR E
%
100 .
50f
10}
5 L.
G
1 L I 1 | ! ¢ 1 ! | 3
5 10 ¢cm
r .
r - .
N 1 1 1 ' . i
5 10 15 20 25 30 cm

BT RKEFRPCEET 2 bhORo—HIZ oW CoMEOS . Filil BFERm
A=t v b, kR BHTE, loc. 6-2, TFE: RKEUVINERTRE, loc. 2-2.



! ] 1 1 I 1 1
10 20 30 40 50 60 70 ¢cm

18 W BRI RET 2 hbhaRo—FHEIT oW T oM OS, HE
LB — 2 v b BFIFTENE, _EM: loc. 5-10, F[: loc. 5-7.



BHEFBSIHMMEM 2 7T 5 055 & 1703 861

%
100 .
S0 .
101
5.
: 1 : t '
! 5 10 15 20 25 ¢m
%
100 ..
50 .
10} ¢
5.
1 ! ) Il ' N .
10 20 30 40 50 60 cm

819 [ BB ISR T 5 hbhdRO—EHIC oW TOMBO ST, W
B RE- =2 v b, PHBHTHE, LR loc. 5-11, F¥ loc. 5-12.




~

4

I

1 1 3 1 L 1 2 I 1 N [ L 1 " "

50 100 m

520 R BT RGET 5 bbb FRO—THI W TOMREO SR, H

R — e v b, R,

NGO 0TI TE BURED DO T

R N R A
PEEE T TEEEI T
[T N I R N

AR

1 ]

BRI AR IR IR R A R Y

B0 hbhd B BT 5D E D2 OWT, MCIEFiz e & >TIEL
fed o, 1 WHIE, DRMTIRL, loc. 5-11;  2: PR, PHfithisds, loc. 5-
5:

12; 3: §5VEE, WSENTIREIE, loc. 5-10; 4: FNEEL, WHMTTGIE, loc. 5-7;
Kym, BHERTGE, loc. 2-2; 6: JGRR, KEVINEEIKRL
#7121 M i F0 SRR S i,

I



AR BT T 2 Fad - 5 AR & 1T JE 863

23 bRDOFGBERIEZOWTORT V¥ v A DHRE.

R (URiTLED R L )
k = fr. no./20 cm, loc. 6-2 k =1ir. no./20 cm, loc. 5-12
k fw 2 F (fw—FQPF k I 2 F (fv—Fy2F
0 7 | 3.286 | 13.7 3.276 0 | 26 | 1.038| 24.8 0.058
1 | 28 | 0.696| 14.0 5.786 1| 27 | 0.444| 22.3 0.991
2 8 7.2 2 6 | 1.000| 10.1 1.491
3 2.4 , 3 2 3.0
1 0.6 2.840 4 0.7 } 0.853
5 0.1 5 0.1
> | 38 38.0 9.575 > | 6l 61.0 3.393
m=1.026, %?=9.575, f=1 S m=0.902, %?=13.393, f=2
0.01> P,.{X2>%g2} >0.001 ! 0.2> P {¥2>%2} >0.1
Ttk Rt R
k = fr. no./15cm, loc. 2-2
WHiRE (R R o)
k S 1 F  |((fx—FWMF k = fr. no./15cm, loc. 5-11
0 9 | 2.444 | 15.0 2.308
1 22 | 0.182| 11.8 8.812 k b 2 F | (fx—FQF
% 2 %'Z 2.840 0 8 | 1.875 10.0 0.400
1 03 : 1| 15 | 1.467 | 14.1 0.056
: 2 | 11 | 1.909| 9.9 0.122
> | 33 33.0 14.030 3 7 4.7
. 4 1.6 0.001
= 0.788, %2 =14.050, f=1 5 0.5 .
0.001 > P,.{X2> X2} i 6 0.1
VR (BT Lz | m | 41.0 0.579
k = fr. no./15cm, lod. 5-7 | = 1.415, %= 0.579, f=2
ko S 2 Fo|(—FpF : 0.8> P, {X2>%2} >0.7
0 | 20 | 0.900| 21.4 0.092 |
1 | 18 | 0.111| 13.4 1.670 |
1
2 1] 30000 4.2 Logs | AR (U EIER)
4 0.1 ) i k = fr. no./50m
> 40 40.0 3788 | k| fx | 2 | F |(w-FWF
= 0.625, %2 = 3.728, f=1 {70 gs i.gg”“‘ 54.7 0.069
1 02 >%2) >0.0 1 7 . 8.4 0.069
o 0P >0.05 2| 18 038 163 0.177
VR (UMD 3 5 2.40 6.3
k = fr. no./15cm, loc. 5-10 g8 .8 0.042
k I 2 F (fw—F)»F __6 ’ 0.1
0 | 11 | 1.273| 1877 | 0.531 DI | 78.0 0.357
1| 14 | 0.429] 9.8 2.310 ——
2 3 3.5 m=1.154, 72=0.357, f=2
2 82 } 0.495 0.9> Pr.{22>%2} >0.8
s | 28 28.0 [ 3.336

m = 0.714, ¥%2=3.33, f=1
0.1> P;.}x2>%2} >0.05
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IF—EDEEDOPDNOAIEE LTS ERSNL. Tbb, —EDINEHT TR, —
EDHEADWFDIC—EHBEDODLNDBRELETH LD EFEZLNS. BREEDHITH,
F— RO LN D RIT DOV T ST FAZO N TN DD RFBEHEILL Lo T Vv 5.
0, [J—D b DEINT DV H FAOHE T 1 %f® shear fracture & L CHlbhvC
WA DR MO TCIIFOEHSRITE AL 0° Lo T tension fracture [ZfLL
TnWb5ZEnD, RUolGTiHEVIEIOL L TR 2RI L, »otDbhbd
FERBIRMEL 72T 5 LR EN 5.

ISR R T HIM— Db DEHIT OV, £ OBBLRRIC B W TS EMICE
(b, —EQHEMNOMFTIET 5 b OFEERII—ET, TObhdhis
MR EDHITTE 5P MARMCEELL0LELLNS. Z0X O BB
IO T o i Sh Tk b (Lienau, C. C., 1936), Jei: L7-&Hiv oM oRHE
DO AE Laplace o4 L7 5. AMUEOBTIG 35 X O HEHF o tension fracture
TOWTIIRE LA (G 21 [®) T, EIE AUV X SRR MR S (5 18, 19 [X)).
=R ST 5 ERMEOR LS HEIT OW TR LR T W T,
R ME S O 20 ). LA LRz oW, ZoBRER o2 TWwih
WO 17 ).

ERo#E2FENOFEC X >THRHETH L8 TE S, bRDDOIEAL 5 % I3
HNTEEINTH D, FNBIEEODND I RET HRERIE, TONOIBNORE S LEHE
TEDTIEL—EORDTINE WD DLF2ObN5. ZOFERPMITFD D 5 TEH
PHT—ETHE, FIRRETS b DL, ol VL oroMREIT STk
E, ZOMNERPICTE 20N oORC XD THHIL KR D FIENE Poisson 437fi% 3
52T CHL. BFEOTEIT OWTRE Lt iy, S, Es X oviEfEdo
tension joint O HITIX Poisson M TH % L\ D IHMEFFREZBETE L vy, Rito
BT Poisson 4 S5 T 0D (07 23).

PlED X 578 o3hiE, e BERNS L CEBMHETE, bRLHREDO 1D
OEFEDLNTINI 2T, PRHITR—EORR ThhdOIENThILTE Y, £
DHNDDOTR THIoDTIBNOKRE IS D27 L EHLENT, #oThiE
I Z DIV OB TN b D LHEFESN S, bILdRIT U EEE L R RD
FTT O HBOIRE L S0, FOBRIT B2 CHEHNOT mR—FITfI
Ni-EE, ARETOREEIVREMLLTPE, DRDROTHRTHOBRERZO X 5E
P& ZONTOEDERIERIN TV 2mb D LIEESINS. HILDRORED
B Ss X OIS B IR & FRE O} = TRAERT O, Z 0L s 3IEH%
THOZEILT X 5 L0 LM ERS.

FHFCOWTIE, HILDRO—EIETTISITH S, RO X S bl ot
ORBEOBR O TE, DMEHTEWT L HNDOFEIERI—ETH 5 L ITR5NAR

W, TOERERICOWTORE TR RN LTSI Ui i g S .
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58. The Fracture System developed in the Vicinity
of Katsuura, the Boso Peninsula.

By Isamu MURAI,

Earthquake Research Institute.

As a trial of his study on rock deformation, the writer has been carrying out a statis-
tical research of fractures developed in the Tertiary formations of the B6s6 Peninsula.
Some arguments relative to the results of this research are outlined in this paper.  Many
kinds of fractures are developed in rocks and some geologists have suggested that such
fractures may offer an available clue for the deciphering of the mechanism of rock deforma-
tion. It may be possible to obtain some accurate information as regards the mechanism of
rock fracturing, if a certain proper treatment of such fractures is designed and performed
systematically. The method adopted in the writer’s research is an analytical and statistical
one. At the sart, the significant preferred orientation and the homogeneity of the fracture
fabric in all sorts of geological units is recognized quantitatively by the statistical treat-
ment, then the size of the unit field in which such fabrics of fractures are analysed and
classified precisely, and difference and interrelationship between each sort of fracture being
accurately observed. Further, the relation between the ruptural deformation (fracturing of
rock mass) and the plastic deformation (folding of strata) is investigated by comparing the
results of this study on the interior structure with the results of the geological survey on
the exterior structure. Under such a schem of research as mentioned above, an actual con-
dition of the crustal movement may be grasped more cleariy and with more detail than by
the ordinary geological survey only. The statistical method used in the field of Structural
Petrology may be applied to this study. ’

Regarding the geologic structure of the Tertiary formations in the Bo6sé Peninsula, the
following facts have aldy been ascertained. It is considered that the main phase of tectonic
movement was after the deposition of the Kazusa Group of the Pliocene period. Folding
structures were developed, especially in the areas south of the line drawn from Minato to
Katuura. Folding axes are generally horizontal and have an East-West direction. Tertiary
formations in the areas lying between the line drawn from Hota to Amatsu and that drawn
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from Nako to Wada, are disturbed in a complicated way by many faults. In the other
areas, faults are developed locally.

The Tertiary formations distributed in this district are those which belong to the upper
part of the Awa (Sakuma) Group, the Toyooka Group and the lower part of the Kazusa
Group. The relation between the Kazusa and the Toyooka Group is considered to be non-
conformable.

The facts which are clafied by the research of the fracture system on this district are
as follows: The situation of the bedding plane is almost horizontal, and the folding struc-
ture is nozt so distinct in this district. However, the homogeneous and outstading fracture
system is developed similarly as in the adjdcent areas where the situation of the bedding
plane is more steeply inclined and the folding structure formed more completely. Such a
fracture system shows fairly homogeneous development through the whole area in this dis-
trict. Between each interior structure of the upper part of the Awa Group, the Toyooka
Group and the lower part of the Kazusa Group, there is no essential difference. There is,
however, a little difference in the details of the fracture fabric between each formation,
which may be due to the difference of the lithological character and of the stress
condition at the time of the formation. Srructures in a lower formation show more compli-
cated development than those in an upper formation. The reference co-ordinate of the
fracture fabric in this district shows more close interrelationship with the direction of
folding axis in the adjecent area and with the direction of strike of strata in this district.
The direction of this co-ordinate shifts within only 10 degrees over the whole azea of this
district. All fractures may be classified according to their characteristics in respect of size
and nature, and also according to the state of development and the condition of surround-
ings relating to them. These fractures may have some relation to the folding of strata,
But the stage of development of each element of the fracture system may not be entirely
simultaneous with each other.

Several elements of the fracture system are recognized as follows. a) Two pairs of
fracture sets having strikes of NNE-SSW and NE-SW and dips of high angles; The inter-
section between two fracture planes of a pair is considered as the intermediate stress co-
ordinate o5, which coincides with the direction of NNE-SSW and NE-SW.  The direction
which is perpendicular to this co-ordinate lies on the bisector of the acute intersected angle
of two planes is considered as the maximum stress co-ordinate ¢,, which is in the direction
of the vertical line. The co-ordinate of the minimum stress axis ¢; lies in the direction
perpendicular to the plane including the axes ¢; and ¢, in the direction of WNW-ESE and
NW-SE. These fracture sets are inferred as being shear fractures, and every fault belonging
in this fracture element are normal ones. Joint sets of this element have alomost the
same orientation as that of the fault sets. b) A pair of fault sets having strikes of
WNW-ESE and dips of high angles; The principal stress axes lie in the directions of, NNE-
SSW, WNW-ESE, and on the vertical line, which are assigned as the minimum intermediate
and maximum stress axes respectively, as in like manner to the former fracture element.
This element is not so distinct in the Kazusa Group. c) A vertical tension fracture set,
having strikes of WNW-ESE to ENE-WSW; This element is a group of distinct joint sets
showing the most distinct development in strata of silt-sand alternation. The orientation of
this set shifts somewhat throughout the whole area in this district. The direction perpen-
dicular to the plain of this fracture element is inferred as the minimum stress co-ordinate
g3. The nature of this element is considered as the tension fracture. d) A pair of re-
verse fault sets having a strike of about E-W and dip of low angle; This element is de-
veloped mainly in beds of the Amatsu Formation and the Toyooka Group, and tends to di-
minish in beds of the Kazusa Group. The principal stress axes lie in the directions of
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about N-S, E-W, and on the vertical line, assigned as the maximum, intermediate, and
minimum stress axes respectivery.

The fracture system developed in this district is considered to be composed of several
elements of fracture sets as mentioned above. The situation of three co-ordinates of the
principal stress axes g, gz, g3 interchanged with each other during the progress of tectonic
movement in this region. The datail course of the tectonic development may be clarified
by further researches of fractnre systems in the whole area of the Bosd6 Peninsula.




