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Pliocene to Middle Pleistocene tectonics of the Komoro collapse basin
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in the southeastern part of North Fossa Magna, central Japan

Akira MIYASAKA'® and Ken-ichi KANO?®

Abstract The Pliocene-Lower Pleistocene Komoro Group exposed in the northern Saku area, south-
eastern part of the North Fossa Magna region, central Japan, has recorded a unique tectonic history of
the arc-arc collision zone. The Group consists of lake and fluvial deposits with abundant intercalations
of volcaniclastic materials derived from the surrounding big on-land volcanoes, such as the Utsuku-
shigahara, Yabashira and Eboshidake Volcanoes. The Komoro basin, that was filled with the Komoro
Group, experienced two stages of irregularly-shaped collapses fringed by moderately- to steeply-dipping
basin-walls forming abut-type unconformities. The primary collapse, more than 30 km in N-S length
and 20 km in E-W width, was initiated at about 4 Ma by an E-W trending extensional stress in asso-
ciation with andesitic volcanisms around the basin. The secondary collapse, much smaller in scale than
the primary one, modified the basin with in-situ andesitic volcanism. The extensional stress controlled
the basin development during the Zanclean and Calabrian ages (approximately from 4.0 to 0.8 Ma), in
spite of the E-W to NW-SE trending regional compressional stress field surrounding this basin. The
stress regime abruptly changed from extensional to compressional at about 0.8 Ma. The N-S to NE-SW
trending km-scale folds, flexures and faults were then formed locally in this basin under the E-W to
NW-SE trending compressional stress-field during the Ionian. This change might have been related to
the orthogonal collision of the Izu Block, the northernmost tip of the Izu-Bonin Arc, with the South
Fossa Magna region of the Honshu Arc.

Keywords: Neogene tectonics, the Komoro Group, Saku area, North Fossa Magna, irregularly-shaped
collapse basin, abut-type unconformity, stress change

Y= 7R - HREER (UT, SRE) 12T
202 HIEIZ, 121FN-S~NE-SW H[[12fF3 2 K

ks « KPS - PR - NG T BT KA S T
% (UMK, 1984 ; K1), R IZEET#HE B X THEFHTE O

'REEALE AR RITHE R AL, T 385-2305 B IR AR AT K 5% H 2532
! Acommittie on Education, Tateshina Town, Kita-Saku Gun, Nagano Prefecture, 2532, Ashida, Tateshina Town, Kita-Saku gun, Nagano, 385-
2305, Japan
E-mail: moa@poZ2.ueda.ne.jp
PR SR A 2 v & —, T 422-8529 i TR K A4 836

% Center for Integrated Research and Education of Natural Hazards, Shizuoka University, 836, Oya, Suruga-ku, Shizuoka, 422-8529, Japan



64 IR 56 - KPR

PRl )E 20 5 5. KN 13 3212 FRTht ~ SRR O W Ak e
BELSHERE L, —MITERS B L TWw 5, PR I
FRE ~ R DIERCA 2312 ~ 8Ma tE 12 FpTis ~ IR I 12
ALT, HENIZH ZOEERY LIz EshTwd (11
F e K, 1986). mFEGHO/NGER TIE, AMatEIzF
AU 72Mai% (LR, 1988) T U 7cskith (NG#KaR )
IZEEFT R~ T EREEHT#E (Zanclean ~ Calabrian) D/Ng&
JERE (B3 20>, 1956) Ok —EE »sHEE L T\ 2
rhoefEkd s &, X DRI ORI OIED 7 —FEH
SRR ICRE E N I g, RE DR EITH
% — 35~ —40mGal ({REHE =2.5g/al) %xd Huim
(fEhg, 1995) L—%HF 2 (K1). $4bb, HOKE
EEWEYOFESEI»L RO LD,

INEEBRI A HIEE, BRAE O B H A B O E — NG
Bk k7 vy b 235825 LT d EEERIZIBEA L T W

SHUBIZAIE L, dLITBIEFRE - B2 o KMEXL
B, MRy BByl Ny BLEOPREKIIEELTE
FELTW2 (G5 - T3k, 2006 ; PE3K1Z 24, 2013; Nakamura
etal. (2014 ; X1)., FEMNIZ A6 KINIZRITL, Kk
7oy bBAEX D b HAITALE L TW\iz4.2~2.2 Ma
,J:Yﬁib Lf:%ﬁu.li&it%ﬁ@mﬁ 7z & @)(UJ%J)T?T L
TWw2 (£, 2004; Nakamura
et al, 2014). #N 5Dk EH
R D /NGEIERE 2 MK 3 2 HERE
Yidnzix, B O KRR O
B sHEICEEF ATV S, L
72255 C, RO KILTEEIAER,
¥ X OB T/ NEE R O FEHE I
R LUK TEZEITLoT,
JEA D KIIEE) R IE % a3 2
ZLENBTED,
IINEEBATsE 221 oD T2 BB s TR
1, PR —/NSEIEEN - FRIRMER
DFEER T # v < 7 F DL
IR EAIC 4 72 0 () 212,
Amano, 1991 ; ¥, 1999),
Z DR O P I O 22 IR
PRz bkt L Cwa, 2o
L b, HEBOBTRITNET
Zﬂbi%‘ﬁfé&ﬁiﬂl , 26 Offf
RITX D ELEDTIRBWN L
77% 7 A DY DEAL % il
LTW3 EFEZLND,
INERTEREE, KRRz
HKFELGREE % b O bs, EBAIIIT
B EOFE IR s LTw
7o (&R « AL\ BTy 77—
7, 1988 ; NIz - B, 1995 7¢
). SREIOREIZL - T,
Zanclean 7 & Calabrian ¥ TlZiE
I35 CEMFEER O (—X =1
Fv%), HEIREE < K LTEE) % 1
5 20 B ok (ZRFg) #

JERG S Au7z1%, Calabrian KDL RS IE AR,

FEM TR CRERE, W, Rk SRS T
feERE oI L 72,

AHFGETIZTATHIIE & DJFFF OAHE, HERY) 2> b JH
SN FEMO KRR OZERLEEE DR L 2 DR
BLREIOWTHMT 2. 4B, Kid/N#EkRaZn
DJEF B X CEEE I FREES, HIXLzE0T

HAFN LR EHORHIEX, ZhFE TIZE L OB
(BB 1Z 02, 1956 ;5 L8 - L\ &5 7 7 v— 7, 1988 ;

I\ r w7 v— 7, 1988 ; &, 2001 ; K,
2005 ; kG - VE3R, 20067 &) 23 57201z, HBRIC
LEDT:, ZLT, ZITHRALIEHO% 1%, 354F
IR SFEEHM oMz TWD Z LITERE IV,

Rz E LR

WEHO KIS 3, 2 OILHEE PIZHA S T M,
PG £ OO, FaER % AR 1B E T
P & OFILIER 20k OBPANTH 5. = OHIo M
O %, HhH*2EeDEM B (K2) TRL7.. 2
DRI, HEHESOECRBT 2 MERSEERD > b,
WRICKBMENTWEHDERLTH S, T OHIIHIZ,

FRATHIIEE 3O o M AL & A O AL, INRIZ A (1992), Takeuchi (2004), Nakamura
et al. (2014) 7t £ BEIHERR. 77—V ERE D EEHR (= 5mGal, REHE = 2.5g/ o)
1%, FERd (1995) 225 b v —R, L:REDEEE, H: &I, ISTL : REJI &



AEB7 + v I <27 F, NEREO T 7 =2 A 65

ZF DI 2 AL LT ) A mﬁ“éf*’”’ﬁ)ll ko
ToHER, ﬁ*ﬁ@%m%ﬁm@@@nmﬂ R
anﬂmm@AEEAﬂ&@mnTm MEHE D
WEANzm 2o THEEZEL, AT & - ZﬂM@%%
iiﬁ«aﬁ,ﬁufmz;. —7, TNk B8
Of:DIZWEROEEE L, THloduillo EE kL
HoMENmEFELTWS

T 5 Hi oD e 13 Y34k 660 ~ 730m Fij#% o “F-3HTE % T %
L, #Btao—afEE L O~ IE oKUK T
H2I7VAENT vy a (Cl), EPML, ¥ 7 4%
I A EDERD KK DEAIHICTE S, WEHI O
HEED T & 512, ZDPEHZER TR 800~ 870m Hi
%O N-SHIZH 2 [LUFEER 25, HEERIZ 12K 800m
FiBOBEMRIEFEEL TS, ZoMFIRBRT 2 X912
FEIED) & BT BERE R > Twa, Huddb G o H
JIZE B V2 1 3HR 800m HIfE O /NI DSTEIE S 5.

ZOEPRE B L \EE S 2 T 2RI, A~
ARG, BN, o6, ST EH»L, EEEHE,
INERGIR A A SRR U 7o /NEE R A, NEE R R 1o K
EL 3R D TE L., NEMRREHOVEZIBIZIE, gl
BEQHAE & 70 2 Hhiii o WATEUE & /NI E 2335 L C
W2, MEHOFEREZRRT 205, NEEHETDH 5.
F-EHOER, B X B RS TNz - T,
FRES AR P~ B D ANTE) iR HERT Y E B & VG e
PNGEIERE AN EEITE > TR T 5.

NGB AR 13, (1956, 1963) 12k D, Huiz
Moo 2 RURIE - b - fralE - RAERE, -h
LD LRI RBAETHLE 2HERBEICK S i, 758
EOBRIzoWTIE, IO H T O FEAS 125 L TEB
DARBETET D EENT. Zo/NEBREEEBE L OB
RIFVEFZES T D AMERRTIBE T, M HTHI K ILTE <3
JIHEFRE B b Twa, (L (1988) X, FHAOWH
B LNEBREDS T Ny P AEEATHEL TV 2 EHRHE
L7z, /INERERRHTSR E U IR R HERE 0 72 &
75 ~DEMEADZE L <, HENEBIZIZERR 2D
REEPBOOLND, INLDL L IFTFATRNLIZT Ny
FRESTH D, Ny EEEWE S v— 7 (1988),
AT EY 77— 7 (1988) I3/NeEfERE % \THEERE &
WL, 702700 —2ESVIEE L WHIJEX 4
ZITW, F MmO WL o OEHEE S I Sz LTz,
L« MR (1991) 1%, /NGERERELSHERE L 72 BPEHY 20
km, FEALKY 30 km D ZLHb % /NGERAI S & RO, 2 DFEAE
ERizonwTime iz, F2 (2001) 13/NEER2E O
FERFE AT O & & bz, KhUE O KILEAR S 2R
1o 7z,
Kimco/NGEEIE, Bik$ 2 XS IcRbtE % TIRE
LCOKEE - \BFEREAEZ ERETo2EE L TERT
3., AEHIBOMEX %X 31z, /INEMRR S EE 12
SOWT D EFR L RETHE (BEiEs, 1956 ; L7 &
FT7 7 v—7, 1988 ; FR, 2001) L AWFE & DJEFER

E2 J\EE - HHRE SR O L P I KBS ARG R, [ BT S0m X v v 2 FEMEN I X 5 DEM SH,

40° S, HE#EE 1.54%, SimpleDEMViewer % F W CTHERK.



66 IR 56 - KPR

HER4ITRL T,

MWEER

EREE

RN RE

AR (1927) 4. ARBEIEH» L T & D RA
JE - — U - RZeEE - B hILE I s s (R
1E2r, 1958), FHAIRN TIEPEER O RIHT LA AR 12—
VWIS, S~ FFHIRILI 20 T E L IUE A
55, — /W IEFITRIFEITEE L2 iEcs ~& I
AEEKABAE» LY, BLUEEIICEGORIE
BIRED» LS. WEEIZ—#% 12 WNW-ESE @ 7 [\ T
RoOFAEHEETDH 5.

N2
AR (1928) v, KB PHEELP TIRALPETEE D /N
IWEBI S 5, BE - WEOHEE L L, AR

K3 J\EJE - SRS o MV R Wi (Vi H=3:1).

WK AR - WO O 2, THICHEE s
DK-ArfEfRI37.5Ma (L IZ22, 2006) OH%MFHHH%
AR, NI EEE S 2 NW-SE STo st (X3 Tidd
W) HPHFET 5.

R 1F A (1963) 12 & AU, INIED EALiz/NGEERE
ORI IMBEMN T 5TV B EFEE AR,
Z DJE O HREATIZHE £ 2 RACE B HICE O FT4ERIE
79MaDfEIE L NTWS ([LE - Bk, 1986). Zod
FURE OAEMRIEIZ X D, AT AL OB &/NIE
IRIB ST, 7L, LA - Bk (1986) 1XIUGS#
EHEDHOBETH Y, BIRWVITZERIDETDH 3.

INGEERE

INGETERE E SR S 2 M I3 I LD RBUE 5, b
PRS- NBEEWESET, K4DXIIZEHTE 3,
IRLDI L, —IoHBIZAREEM (FUEE) &
IR EM ) 120l Tom L TWaDT, [AI
HoEcHHLEHVTWS, HEXSDR—X L7



3 Z X THE L N AR OHIR
X (K5 ; #AE X3 sm) i3,
RS O OF K H 2 b B O
AW E T%, O%FRWTIZIZH
D OIFIZESI L CH B, T2
@I 3 Dtk » 5 2kmdb AL E
LTW3, Tz, &EoR%E,
THL LIRS 2. AL R
ThOOM - BEIF, HEMED
FLEOBRICHDHEE L L 20T, H
EHEOEIZE LD, T/ =
7 AR T 2EA R T Ny R
BLHIZOWTYH, HEREDORE T
FlET 2.

E5 AEE - HHREEHELO/NEERORRK. FERAE RS 5 X CAXZR. O~O@R3 R, O~ORHRE

AEB7 + v I <27 F, NEREO T 7 =2 A

B4 AW & AW & D/NERRIR S R O 8 o L

67



68 IR 56 - KPR

AME (BEI1Z2, 1956 % FHER)

WEUHE - A5 SRR o /N T AT O T i) 11T
FABEZBAHE 32, ZofEiE, FEE  RHED
B X OVNGETHOR, ek ﬁ*ﬁ%ﬁ%@%Hmmf,
PHI © \EE A MR AR O FHE A, ARIEIR Y, T
M@%ﬁ@ﬁﬁﬁmﬁ TR & ﬁﬁtfmé =
MO CHW IO 2EHRN TR S EH O R L 2720
L,ﬁﬁﬁﬁ%b®%ﬁﬁ%ﬂﬁ LT TR L,

BRRICEZ DBRIZOWTERT 5,

L NEBBRORETMETH 2. R0 (1963)
OKNE, WA\TFrEr T I —T (1988) D1 FE\TF
BB ITIEHY T 2. BC I v i %
GOT:FENX ) EALoHE, VEEE T AT HIRIROE
FEECH XD OB A2 L T2 E HEST 5.
PEEBI C I3 &L RS OB TEL TW 5,

JEJE =M T 380m b L,

BRI« HERIR A IR o AT %l
B RKHE R OB IC i/ FEBAYF I L, Bz Brio
Mg psBin g, TOLE D RRIIEFEEPCE (20m+), F
LB (230m), LEE (135m) 123K 4 L7z (M5-@).

TR RSB S TR O Tz o a5, T
PRIFRTH 2. T RO OMIEFAE, LI
JKEHGECIREORE X s, &R LTET—3A
NE T, 4.25+0.20Ma (Kaneoka et al., 1979), 3.84+
0.11Ma (MBIRAZER - HARE(LET A&, 1989)
D K-ArEMREIE LN TWS,

TESEIE AL & DA - Vel « KA R EOE)E, B
JKEah bR R a ) 7HRHEREY, AaBRAEEKE T
EDLRRD, BHEINE~ Y 4 XD S HERR S
NP OB S OBE D (K15). Bos OBERE IR
EWVWHORFHEEEARICE S L, MMEITKeami
BRIUARF v— b, BHELZELRDOOLND, FR
(2001) FkIUEH T LT 2 TEE 2 HIZUL~US
I LT, 2habo ) b ULE (M5-O) kA GG
BEPE T, BRI O IR KK T H B Znp- KH T
7 IRBIzHEE L (BJINED, 2005), Z DAL 3.9Ma
LR snTWS (HI1izs, 2005),

FERE IR A L, WOEKE TR
PELL. AL & D QB ERIKE T O A B,
BEVETRHEREY), BSOS P W AR A HE
GLENLRD.

ACEBIEARYUE © IR B H 3 2 KU I AL F
BEAFEL, MICHERAEREE» RS, AfEdic
Emm@ﬁﬁﬁwﬁm~W®ﬁ@ﬁEE%R%%&U
Z OFERKED 513 1.3 £ 0.6Ma D FTAERAEDE S LT W
2 (e 7 7 R 2 V0 FIRAER], 2003), A5 H
L7 7R GACAENSHFER S hTWwd UNE - BIR,
1997 ; LB 7 & R 2 Vo FIEFAAER], 2003).

PEERIAAE © AR B I1E 2 (1963) 12 X AUETEERIH O A
ViEx, EBO/NIEIZBAIZELFTE, Ficzhz

AUBRE T3 2 IRAGRCR L KU 1T S Tz, Ko
KAUEE, B IEe (1963) oRMiEIzE44$ 2. LH
T TR B & CHB T IR TR IEAHRS ~ 551k o AR
HEREWA T — VA NEBRSEICE 23070 L, INGETE

R (AR I1E 2, 1956), RFWEREE 1T (LA
TEFT 7=, 1988) B EEFENTWS, FimT
AP T T 7 7 v — 7 (1988) 126D .

Z OVFEEIKETRIR I 18 (B8 15m) 7225, H
IRCIMRICBER T 28ATIISEL2L L2 (BEL1~
10m ; M5-®). fEI1ED2 (1956) 1%, Z OIEFSEE
TR VR TR L U T2, T IRR KA 1 OFT
AERAEE LT, KINT3.02+0.12Ma B o nT VWS (5
TiE2y, 1984). RIRTIE, TS T o EALiC
E B SRR RSB AR T L, A
BPCADEMAD 70y 7 3% HMDIAEZhT WD,
HHOBDIZ LA L RBROHARISEOMNETH 5, %
RF 2 & D ITPEEBIEATUE o B L CIdE R ARk
B (7Y —vi7, s, F¥r—roE) 0o
—RI T OT, ZOBEIZEHIERODDTKL, K
BiED X0 B OBA O REMED H 5. HIRAHE T
FIRFEBEICE T IZ AL OMSE IZBAIZEHEL D, Luiﬁ
U IZJE 3 2 Ba 2 RER A BB ITBANICE bR
%, NTVEAEEIKE 1 & PO o HEALBI (R H3HERR
TE2DIFRINEHIRD 2T DA TH 225, LiBO#E
EAER X D MH IO REE LS NG,

PEESI AU 1A 5, R L T2 FHE (8
JE150m) &, WAERAEEE 3 L L, EICiIEs s
Hil$ 2 B (EE160m) 12X4 LTk,

JERFER ¢ \EEEHIPEES, EILINBIR 1T 35 TR
ADELIEO L $TEMARESHEIZT Ny PERTHL
(115, 1988 X9, K10), FIRAHE TIZEEBD/NIIE
IERIRIEA 12, FIRAHE TN I AT RES (?)
ICEZ %, EAIREERR S & OHGEE T3 Am B SR
BHIEDLNS, TEERE T, MR CRIAE ITREL I
Bbn, LB CHBEREICREAICEDLDNS.

KU T EB IS \E R B HuPE % o ST 0 I 2
TR AL, FHINRIZS /DTS5, FELT
ALY (K56-Q, @), Hitko R WiskEEIKE,
VeTRHERE ) % PR R X 255  RIIA TR Im
Tz MM EE T, BRI RE O3 5B P o S
B LT, EUMEcRELILERke 7 ) —v &
7 B X UHERBUS OBA~MEE2% <, HELALTH
FRAEREDIZ N, BATITI D o T B~ K 0 %2 L1 T PR
H%L LD, FPIFERLTF v — bOHABEEE .

VRAE BRI AL TSR 1 of960m _EATIZB b,
AFEREEPET LT & 727 v—7, 1988) LT
Entwa, ZoERIFNEIROEL TmOEET
M EEN 212 &8 %2 (K5-@). 7z, HILRD
oEBOELNEIZ T Ny P RESTET 3. KAk
LIFKGEEEL, 74 MNETHORAEREIEIT V.

PEE I O K L iif@%ﬂliﬁiﬁ (l5 ®) &, \HE
FEHIPEEL (M5-O, @, @) 123k TWRIFEIA M
WK B 5. Fi @E%EEF RS Nl FIHE
TENPLKD, BOZXa) 7TEWASCERIKE T ERTD.
ZOWEIIEMELELL, A TRAG~BEOW
EeaHEPEB L TW5a, il Cik B R
A P2 & BX 2 B DB T B,

AR I Z R O ECs - AT s E 1 5.



AEB7 + v I <27 F, NEREO T 7 =2 A 69

20 L HEEGEDO R WD 0, iz s
BATMHERY) (283 W\ FrHEr 7 70—, 1988 ;
F16), EIBicfiE s s=2K% 7 (LAFEy 77 v —
7, 1988) B &k AR ORE vax (W7
BT N—F, 1988) TH 3. ¥ X8I DFTHERYHE L
LT158+0.10Ma s nTw3d CERIEd, 1984),
FIEBCIE AR e IR 3k U, WD A % SR T
T, BT ORFEBEICE O 13 01T R A LS A3
%<, ZOHO—HIFHRT2HBIBEEEFMNED S D
DFIET 5.

HEpE - dbERIE - FEBIE O AE o FER

HERI D _EERIE & AERI o Kb I A pEM L T B
D, W& I EALICABIBIEE S ESITEL L Z Ly
5, MHFEENHLT 22 LB TE S, WEEREO LERE TR
EAGERIR D AU I AL TV Z & &, PEEE
DA TRHEREY % X % JFAT I B 1 2 RIFH
RN b > A VTR OB I XL, Em - ERe)E
JE 7 & AR O A B OE 1EE L, AL oK
U X VEERIk o R B~ LR ot s s,
FAHEE (37N

B - F5 - mEIEE (B 2EhVoRE T
AL L, M5B 2> 51T I 2 T oMy el
HOR, LR, MRS L &2, 2172
B, KEUEZIZ S /NS 5.

JEE B T 170m.,

JE B ¢ BRI R AL T b i B A E
7D PEERIEI G L v, KU OIE T R7: & 51T,
PEEBIR 12 B\ CRBTE BB I T A s B8 o34
IIEEE BT 5. TEEREORAUE L oIzt E s
ZEE TITRIETE ZEICAED, FNICER T 2518
THEPIEEEh WD (¥5-Q, @ ; AppendixZIR).
T E o TC, TBIETEE & s AhUE B odh~ |k
EBASFIRFEAH LI © S 2. MEIBIEE b VEEERhUE
LY, EALIEKRERD O CHEIBURE IR A I E D
na.

HH BRI TIRE TEIE S S moKEZXa ) 7E
Wi, o LRIz AKEIE 160m O [l O Rk
ANEL L (M5-®). BKABAETITEZRAa) 7EW
A, RECEIKETE, HEEIRET EOHME T,
AEITIE L A &R ELFUBE A LIS H KGR
WERIETH 2, BKEIZT I AE~EaE AN
FELLOBELL, Z0)LEEIBEHIcER TS

ABBHDIES I Im TH 5.

PR PR D 15 5 B3 T 13 A =2 F < T R 5
DY CHFH T KA 2 B, ABOEDIS D
KEW, T2 B/NHIRIC 200 TIRER AR 23 7 <
70 B U E e L, AR OB S TR
BAEPET D, MERIZEH L v a5 #IETRE 1, B
AEFEETIAMEEE L OFMoBEHEZRLTWS L
zonsd (M5-@).

B EHE O 585 B 0Bk AEE R o RIE
MAET1.4+0.6Ma (LUFIE2, 1991), ZHEA D O

JER FE O RIAEMEET1.49 £ 0.15Ma (FEBIRAZHES -
HAFE(E T RS, 1989), 1.4 +0.3Ma &k 81.21
+0.09Ma (FFE, 2001) OK-ArdFEREE L ATV S,

RKAGRE Fin)

P - 57
IMBIRIE, RAGRO TNz
T 5.

JEFRBMR AR AMHIR TR AR S IS ICE R
%, TEIBEE T RIUE 2 RBEICE Y, Pl TImr
JECTHRIUE &L T2, EAL/MEIR TR E 12,
I I E B LG A g T RS I E Db NS,

JEE ¢ T 18m,

A MEIRTIZAASIBEEIZE L Tw 2 EK RS
O _FIZE S SmiEE o ARy, JEE6m o s,
Tm O A EEIKEW S a A8 EH % 5. ety I
X, BalEawliaratilkXals, alAEEaG
BHERIKAB X OV 7 REEHKEOHm KO 7o vy 7
FWMDIAALTHWS, BEIZFKE~ZEAOE LGRS,
KEMPIE T =9 A4 b ORI 4 XOHEMEE L D ks (K
5-@).

BRI OGS BlIE O LT,
W o 12884 T 81N

BHE (F)

M - o - BRI RIS 5. A
WT20mAEE, ZZ XV TIIESEELEE L5
PN D TS 2 A3, ACEBITIZATE L &,

RGO R ICBEMBRTEL D, B
A CIREREE, B CIRMAERE I REABER TS
BbNnd, KELKAEE & A HRE R FIALE D 5
FIRFEEAH & LTxflba s,

AH AEARERIIES X ARG T -4 FoH
B, AMETICEORKERSE. RELACBHNTH
3 (KM5-@©). AR R 120m3 24
JEHRIZE s AEANARIIEED K-AremE (R
WEHH 1 20024E5H, 7VvF=—F5F27/uv—XT %
Nyt v FUFEE  KA025865) 12Xk - T, 1.66+
0.19Ma & W S FEREIE ST, MAEEO THETH 5
PaHEBARMT LB 2T 51 BlEE 23 1.AMa D4ER Z /RS Z &
25, XD HOKRRITHEB L ARARIIEIMERES R
TIDHBITHRBLI:bDEEZLND,

HWEE ()

TEOGA TERAISEREYE, Lo b FEeiidEdE
MBIIER D E N, (EROWIZE L OIS TR TE /TR
BARE (BEFkm,; W\r&r 727 v—7, 1988) (2
BEERS

HTEXREHREEDE (FTiN)

W - 20 - PRUR SIS O 15 T R O 2 & A
L, BB X, ZOoTMBVIZH/NIHT 5.

BIFEMR ¢ Rz BT EE S 2 R EAE TE
W, FEERECIXMARE, KhE A EATE Y. AL
b FeHEREY I IS I E DD,

JEJE : 40m.,



70 IR 56 - KPR

A L BB TRTIREK S RIS E B L O
KABRERCSIE O KAk Z 7 7 a y 7 ZELHEICE D AL T
W3, A TIZERYS00m, 16585 CIRERY
250m OB EERE D 7 a vy 7 O FERZE D FHA TW 3
(K12B).

L/ ERTHEEYE (LR35, 1986)

i « 2 @ RIS ORI 2 0 £ <, 12IEemic
S5, BAMIIT O, WA\Fr &Y 77—
7 (1988) Iz X AUE, AATHFE 90k, MARFE 6 kafiz K55,

BEE BN LB, Bc11om Bl L, FEEIHS
WTHI80m, FEEEHHLIPE ClRAICHE ), PEREST
F10m BT IzZ s 3 (K5-@, @).

A R~BBEOTE P LR D, FlmBifgoKE
DR, RAZE1ImOIFEAES T &2& A, RAFE100m
T8 2 A5 B BLE T H R OB IK A A o KAUE ok o >
NVENELEDEKRT Oy 7 2 KEICIDIAALTHWS, #
ofth, KbUERIEOFIK@RIE, Fv— b, fH5l#EE
JEERIRO BRaz A, RAREREREO O afPia%LE
LEDEFHI0mpHHEErsE TN, EOLTIZEWT
HEHITEED 5w,

Bl U 7245 T EXE SUHERE Y 13 b el is g
EAMHAEM L TV 323, BT HIRNEE AW Z &,
BYAEhzd 7oy 7 B HEIEBEES X CRAGRED D
DIZEbNns Z &, HEXD HEHROEDH BIEFIIC
Bz L, T EHVHIBIFENEIZ e B, PR O AR Ik
KREOHEFEO 70y 7 5B DAEh TS 28, 7
ERII T AL BB E B S H L TV VWD T, 0
TIIEFE B2 5 72 5 & ALl W ReE A3,

MAERRE (B30, 1956)

M - ot - PRSI 5. BRI A
WMoLHZZ v FE (M5-0). AT HEY 77 Vv—7
(1988) O TEBNTHEAEBEIZHENST 2.

BEFREGR - TOESRRBICESICER D, BIELE
JKAREETE 35 & CACEIBE IR AR 1T R A CHE Db
%,

JEE ¢ BT 60m, JEETI0mIRE, FEEET 100m
TR,

EAE AL AL D REE -
HesE (RARDIE) 1I2Xa LT:.

TERRE I RREIREE S RIF T T I F23960E L 7o At B
T -PeE L ENLRLD, W - EA AR ERCE T 5
BIcHre, ZoMEIIzESsicbloTamL, BES
3 10mTH 5. HFIHOEEILFE 2 6 w0 Bz L 55E
Binw, mElEE A, FE)INRVWZ ETlE, B10m~
BmKORAr —VefioR 7y 7HE (K14A) 7
u vy 7o LW,

RS E I, BO~KEA o) 7EWES X e,
R~B@aza) 7E, EHEIREOAZABERIUISELE
HEE R AE, R~BEoZ5miiho X 2 ) 7kl
Y, BREEalaolME R Eroixh, EAMM
HTEL & 5.

AR D JE 13 EA OB A3 725 A a2 1L Rk

ik - BRkE, M

f, FAGoEE S, AT YA, Frv—
b, WAL EDOREHROEMmO L E 55,
ZOMYE I, ) oTH)I EOBTREBE, SHEDS
FHIZ2 T T OENE 142 581290 o 7o H % 12 R
2ot L, EWilaTil20mTH 5.

BELRKAMERE G

RHE - 437 FRBILED A & L, B AL
e VAN R T by R AN i o

JERE R« IAEE B & OB E 2 FEA TE YV,
KBRS ITE DN D,

JBIE : BT 130m TH 5 08, A ICH L &) ii5]
BIEE T10~156mPfRE, ik 3 2 FHAIHAGIE O KBk
EOWEBTE Ml Tl W,

B AREOKIETICE Zh e B A, T
b EfLizm o THBIH, ARA+HH, A EZL,
iz sEREIC L2, BEAMTIEH2 L ET2K S
T2 (M5-©@). THEIE T & O ACRTisERY, A
PR T =94 FOAEEL D &2 KAMGOEIKAG-E &
JADHE L ED L% S, 2 OHEIZEELT40m & K
HEL, THAKEBICHEL 2 ) A5 BEECHET 5.
R I3 E R 90m TR~ BEOEIK MM, KILAES
HouY, FITEENARIIEREELI L a—27 A RDX
RAERIER, BO@E Ly s A aRIE, FROE
ARWA T ESHETH .

LEPRKABERE U\7r EH@E s v—7, 1988)

N\ EEBErge 7 v — 7 (1988) 12X nE, NEEF
HuAGER Je AR B SR Ic i 3 B KILEEEE —FG L
TACEHCK LA SR & WO, AUEACRE K AR & \E IR
HILEDESNTWS, KHTd Lz e ils 3,

B - o 0 PBIHEO \EFE S L O 2 2 5
e L, NEEGHEAC T~ B sz To g
AR & CEHIEREIC SR T 5.

JERFEfR © NOLoRpUE, ERERE, RARE I
SR TEL L. W OrOHETIENIEEREAELT
EARBAEIZT Ny MRICELTWS (F14B), A
RV AL ICE L B,

JEJE - BT 90m . FHEIRAGEIC B 2440k 3 2 Rk
JIKaBERSE D RO TE L, g T,

A ARE D EMH 2R TE 2 (M5-®). Tk
HEOOANA T —V A FAlEIH L2 A~ K A%
KAEAETT, WEOKUMAES 2, BRI X
D JE)E30m LR o BAMARIIE O 2k E T8
BD% W KILEESE, BESmOFIZEGI—27 2RO
TRAEERIE O S N2 B~ KRR AR 7 & e
L% 5., T OUEEKAME I B O R A 22 L
OIS « REKIEBEE - WA - AOiEsE K
LK O Im iR DA %2 & & A GRTRHERY 235 £ 1,
2 ORI IZ R EIE T o R K LK CLIZx s s
U\ EFEZE 7 v — 7, 1988). Cl15*51%0.74Ma®
74v¥arvhIvsz (BF, FT) £RHE»5 LT
5 (BARIED, 1998). PlEo XD WEs & Mg &
OB LD, ABIZRIR L 7B EILEK s & [F—



AEB7 + v I <27 F, NEREO T 7 =2 A 71

DREIEIZ L DHEB LIz DD EEZLND,

KaE (@)

i - 0 ¢ IR A bR O K TR & B
& L, Bl & MERPIREIC o NS 5 (K5-
©®).

JEFPBAR © IR A T BRI E R D, INEE
JIVEHHEAE Y T R A 2B b D, INEERE O A
JBTh 3.

JEE : 10m.

A IR o FREEARICE, IR S
L < BHOIRETH 2 o HFIK D b v 7 v A 4l
AL RDUARTH 5. EEBOWERIILILVE T, %
S5mnfRE O W EMA OB HN S, £ O FIRE Iz E b
L7z vy 7 VAPRD LMD, TEE EEHIZWHBHTH
3. »oT, KTIE20~30miFoD, Tl 2 MO FE L
T2 VRE DR LK R TE 28 > TR A & BRIz &
IEDoTWBKEFBIEET LI ENTE. Lo,
COWHIFZ IO THEE LI DO TH S, WEL ML
TR ABA 2L L, 2 OBKABEATIZIE Im g
EOREROM)E 213 s (X138, WiHEE).

NERRE \rEEEmE s v—7, 1988)

R - o 0 \EREM otk I & T
HIRESE 2 E $ 5 (K3-®).

JE R ER AU K R T R AT, IREE
TETHERE g 1T RS TR Db NS, KEE LRI,
HEROR EMETH 5.

JEE : 40m.

A BORETBE O FE U 12K BE Y v 5 VAT %
HEEE 2B D, RiRokis L aE - JBREIALE
MU TH5. Bzl CILFE OBK M-S 2D 08
H 5.

INEERHREE

/NGB, DUTFITIR 2 IEE)[VERHEfi e & 5 R
BIZRBESIZEBELRTWS, ZTR6D I b, MIEIER
Heftiig 1z, AEFEEHIZ B W CHEILE I BANICE
bz, HREBIZHEFNONGEEID LW T, H
B (K3) TIEERHE LTV,

WEJILRREEYE U\r HEHEE s v—7, 1988)

FREHl - A - AFRTEE) IR CIRZE)I) T A 245
Aie L, NEERBEHOG—FEZIASES. 72, #E
JIER, BRI, 3 X FREINHh - T, R o
BEDFEAIT 73 /INEERE IR LT 7oy w MARITHRE D A
WIRIBE LTS 5. L7zdioT, Z OFRHHEREY
12205 DI O TLIWER 2388 b o T2 I ARI i
AATZH D LS D, B TIE, IMEROF M
B L UEH RO EE S, TH)INTR- TIE, HHl
MRS E B Ts 2.

JERBAR © NGETERE 2 IR 2 AR EEA TE Y, R
FIBSIELNS,

JEE : 110m ML _E,

A R EOEE DL WY T, TAE, R
WAL f R T S OB m KR DA D I1E 2, KA
th%&T,

MEHILE (FR)

RRCH - 070 : PEERIE D BEH)I] & BRI ER & 7z X
B 5. TR ST IRITEATRIZ T E
HMBMERCH 5. N\ BRI v—7 (1988) @
FERFEEFE AR S 5.

JERFBMR  ANEEER L TirRL, v— LR IER
EfioE T, WMIEEiHEmYE B ICEH L S,

JE)E B TR 10m,

B WBHEE LT 5, BAMTIE, REIHER
YR O B & D Wik L L35 JE S bm OMELE, 7
JEDEL D,

EEE (5132, 1956)

W - 01 © LR OEGKI S km D FAEIHSL, AT
AT, FAEWAN TR, L PBILMNIEEZ T
O T NFRITN T IT I T 5. FRR) O Rk
IZHNFTET 5.

EFEBGF  REENTERLE B L o - A E R RTIE
m AL OMIE T, NEERE NS ICED.

JE)E T I K45m,

B RBUHE CIEMH B3Ry s s, TMEEIRE
JEAY 156m OWBERJE T, BEORER T T il [T PR & 35
PIL, FIZEIUEBLXUDPHOWE, Fy—12EE.
FRERE R B O e HERT T, FIEILIRE K A S
ACEPER ABEEE R RO m KO 7a vy 7, LS
A, EE)IVERHEEY I s vs O\ 7 BRI
T v—7, 1988). BB ORAKEEIZFI15m TH 5.
LB XM AE &), RARNECTRDIELSN
15m,

HEEE

IR D /NGETE RE O HUJE 13X KB I 3K RS TH B
25, EARNZPIRIGR R 2 EEE RO b s (X6).
INLDH L, HIBICKMENTWEIEEZK2ITRL
TH 3. NG EZHERE OJER &R, /NEEED
DEEE DS & TR KITEE) D EF2E RS % X
TITERMITR LTz, T CIEE 2B S mTzHIZE
2.

— R CIrfR), fiBl8iEEEERgE Ciir),
TORMRISRES KBRS - B B GRS, i
FIVEH O NE-SW A OGN - IR « i/ RE R
GHfn), A GIn), Fasid (R - du\r &
FT I —7, 1988) « PEIRWiER FFR), NEEZ
RS (BE8 - L\ r &3 77 v—7, 1988), NW-SE
HmEDWiE.

—RIEREE
INFEFETE IR, FRESRPE S O AL T DU oK1 R ()
HNLEEIZ B VT T Ny P AREAOBGRTEB LEL TV



72 IR 56 - KPR

K6 FELHEMEOMBERN, WO A, B, CIXKI8ONLE, KIEMHENOFEMRD, E, Fix
K13 oWrmifcE, EAMME IOV TIE, FROW N v —2DHFRR,

3. ZOT Ny NRESE, INENGE O TG R K
LTW3, Faigkatioduizix B3 kL, mEgkixhE
KIS N TV SO THRTS v, [H U < B
13T 1 D HEREW e O 1L 2 & DI W <0 LR RREEY)
B SN TOTIERTE v, LI T 2 okEika
WTHkIZ2E B O BFEEL TWE DT, I 2 Tlkk
) DB AEIE & — RS & 3. BUF, 7%y bR
BABBRAA S N HIX & dth & RlIC 2 - T3HX
(6 DPERFIFA - B« C) 12/ TRWZIR R, KnwT
L INOLEE R UNaN

A. RUR~IIEHK o FE L IE & AbUE T2
KBWIZNE-SW LA O EMPE b LV —RA 2RO 7 Ny b
RELEBMRCEEL TWa, HERYMITIZ60° 2 BB
AUARBELARIEE S NS, FILRITE W THEHTH
il AR S R, 50°Dl Lo EARELE 1% W85, —i
VZACEIZIEWEA O b IFET 5. NEAEDENMIT,
ZOMNEDORBNEREE N v —RADEM &FMN L
NE-SWERDIE5, NW-SE, E-WERZLZ ERH 2 (K
8A). ZOXIHWNTIX, HEBEIBN TV DED EWVH
B OWFKIL 840m, /INEEREDSHLI 2 i b RVl S O
P13 620mTH H, HE#E1F3200mL Bz B,

B. HEMX : LHTEIA~RMETE 200 T, &
HJIREI O N-S SOOI TT Ny MRS
OBFEIBER I NG, — RO IAF & LT, KX
OB & BIHEEME S L OCWHEN X IR, &

Bk — T, KVUET
BB & g _EEB A L C
W3, ZoXMoBHESLH
WIS L N RIS D
FEMNIZERR T, 2»DON-S
751, NW-SE J5[a) ASEiill L
<Y (M8B), DD
PHHAE DS o THFHE A
BRshTws, 7, 2
D K[ CIERBUE 538
12 ERIT T CHEE A A3
BHL, ZoORHOBERD
FNRARTZ 20D H A DE
ARH TR STV (X
9, A-A'ITED. T ZTIEE
BT N-S F T D D
RIS R D DEARE R0/
WilE 3% BB D bNnD, 2
OHIX TORARERIE, TR
PREEHIEHL T o
BoE DI & NGB
D IAEAT D 21349 150m
2% 5.
C. THURHX : FEMi3—
T, KbuE EiEas 7
Ny FRELSTRELTWS,
[EE 142 B0 g TE T
SR OIFBIE»IHBL, *
noHo—E LR (1988)
PR LTV, M0 ZoTHECHE L BT, #
BT o TNy b UTHERL L 7o RiUE L5B2350° Zih
WS (NE) LRI L, Z20z3d U TR 2o b 28
EHIZ7 Ny PLTWS, ZOEMELIZTZ Ny FEHRD
5, FEMEA BITKOPEHERE U 7o ANUE 23 et o Vel 1 B
B E T NI o THRPIL, ZDBIZ B DK Kb
BilzkoTHEINLEZ2bN05, ZOWMXTOWE
DTNy FAREEERIE, TRMLDLDHE50° Mk
DEARDDEITEHHETH L. EARESHEDEMIIN-S,
NE-SW, E-W 17z £T (X8C), ZDHIX TOEZIZE
100 ~200m TH 3.
UbxFELs &, —RMEFEEEIXNE-SW OE W
2Dz, N-S,NW-SEZ% &, Lok (5
B AaEb S o R E G RS, 2L T, A~
C ONEIZFNE &/ NGAREED & D AL D JEHE ps i 12 52
LTW3, ZOWRR»5 /T, MakiZfHaso fhiisc
AMatHIZBIfR L, Z OREH IR L TCVS, £
FOMT RS FZ H O FF A 6 km o FHESL <%, HEIBLE
JE L3RR o LEB K AEERE GHEHO H RS S
FH4, 1975) BEBIZT Ny FLTWEDOT, i
13 Calabrian ] & THtHE L T 3,

eI S EEEEE
HEIBIEE I, A58 oMBURE Gtk o /S
220m OT-#JINZ X BIFEEIT2kn iz b Tz o THEEFNIZ



AEB7 + v I <27 F, NEREO T 7 =2 A 73

7 NERRZHRETE OfE), HUEMGETE S & OO KIES) O ZeiiF], NERBRER o A ES KA IR, Mk
OFEBDFINTOFIZENY (ext.), FIZEMi (comp.) TOEFKERET.

K8 FAEIVERBI T O L/NEIERE L O RBELEHE B X O EE T
DEFE LT MBHR OB 1 —R—NVEAT7I75 (Y23
Ay FREBRMA)., A~COMEIZX6SIE, BIZKIND
FHEE L.

BHLTWS (M11), ZOKRBIHEOK LN X 15FH D
SEMFA), PE4013 20°Ri14 0 SWEHAI T, KRWIZIZW
20 F—AREELZ LTWwa, ZOKREHO WL
IZBWTHASIBERE I ZmEKREHI00mOEKR 70 v 7T
HDEIL, HAEOIMIIZ Do TEEI L TW3, HilD
H O FHEIBEEE), Wi b 0% NMES) &ML, Z
NHIZDOWTELHT 5.

X9

—XIRBeRsE, X6 o BHXFIoMERN & WHEK (V:H
=31 1). Wi oZEE & RBUE & oL, WrE R
DT Ny FREREEED.



74 IR 56 - KPR

B10 —XRMi%ICED 78y P REABEHEOH (MiE XX 63IR).
e TR O FEAZE O W T ARNEATEIER U 7K B o
AL, SOITKEREEE (G 8578y b
LTW3,

E11 m5IEERLOMER (riEFK6 2 LimK (V:H
=1:1), WA 2905 B EEISE, 20230 T EEhiE

&,

E12 fm5I8EES O (A) BEHERE (B) A7 v F ((LEIEMI1ZR). BNORKI

ANDFRALE.

5 BEEED

1 51 O FF 200m D R TI1d £ S 300m, IE250m,
JE & 80m DT BIEEE 7 v 74t L, 50°SE Jajiz 6
BLcws (M12AZ2[, M12BAHRD. EHB 7o v 7 D
TR, FIFKCE LA S BLERE & ENE-WSW 41 0 40
~50°STERIDWIEIZ X > THEL TWBERD &, KALEE
B & CHBIRE BT 2 L Py o G 7k
SRR L BmE LT LTV L b s, —F, @
7oy oS, b FRRHERYEIC X o Tl
DIUTHENTWT, JeHHEEYO—IIEH 7o v 7 &
Kk & DIBRICIRIVAALTWE ORRO LN, Tavy
EVETRHERY) DR HREBIIEAZ L TV D,

7 TEED

HFOEHTIEES500m, IE200m ofif<T, Es
120mOFHEBlEREO 7o v 7 BMEE L Tw2z (K11,
WMD), 7o v 7 NoEm - EihE, BlTN-S, 60°
W, PE{HlTN20°E, 30°NW %=L, L T\wa, {HE)
LTWZ WA L 132 N-SER, WHER o WE ks
LTHY, ZoWEZEMomMEIREE 28T 2 EXAN
HeFEWIIE O AEeiiHEREM 2 V> T b 2, ko Ly
SERRHEEY E 3 > Twiw, Tay 7 oFEEIE L
PR 1T O T LN T W BED D% WA, K
SRE L LTV A EHTD H 5.

R BIBLE LA ORIIZ D W THER B,

A O I T, N-SHMIZ400m 2725 TK
PufEBEBEEIsBELL, ZOFEELEST0md 7 a v
7 &% o TRl RICHEE L C\Wa, ZOEE) 7o v
7 ERREREEL, W E b OWEIIEEL VT
W, KELE SR CHIF o nTe X D ITER L CTEE 7 a v
ZIBMLTWS, B 7o v 7 ORINIEBIRE 12 & -
TELILTWSD,

15 TEEIE RS D 500m P 5, /)
FHRWR sl EE s L O
RIAARIE D& MR A2 T
3. FE - EE DAL T 28
Wi SEET 2E L, il
BEPEDLNDIGHAE LD B,
B OWIE 13 E M - ERHIHR
A 20 <, WiRE B CHbRE I
AT v TREMIRITRBZE LT
W3, BEOHMIZBNTD,
4 i o> il 7 1) <0 T 32 oD AR
—ETIE T, HEIBEEE O
W, EIESIcEsHEAO
xR T HITRIER 1213 10m oK
D BIBLE B O E UL ELHE I 3R
L, 2L 5Izmso
TRz L EIFTwnwa,

P bko & 5 g oz R
X, B L7z K70y 7 oEpH
TII0m ~Fm DK = S 1Tk
STz, FREES SO H o
72 PSR 1T A 2 - T2k



AEB7 + v I <27 F, NEREO T 7 =2 A 75

LR TE s (M12). WEIEEECRARE =z E
A CE D L FRBEHEREME ZZF b > Tu v,
L7e3oC, HENES A5 IEEREER T ICmED, b
J e e HERTHT (Calabrian H1) Tz T L
w3,

ZRMEEREE

SRlDOWIFEIZ & - T, A TIE Calabrian K12 77 -
TNEBR G R s LT Z L E o T (X
7). Mz 2fEir (M6) TIRIERB Iz Y, —fT
WL TWS, H2122 s 0Bl Rd SR iiv:
2%, MBI IZIAIE & 13V 2 T, NI T, RS
WK A EEE ST U T aNEIRINITEAE S 1T,
FFICHART/NMNIRBFEL TWD, 26 2oDk%
REEOME AL L, KITHEOBRLREM T Sizown
TR 3,

IKERABE

KK iAEE S, AR TR 515 NE-SW 5
FICREZRORS 6knbl E, 1FH2knfEE 0% MK O
BHETH 5. HREED OERI/NETIKAZIZH D,
2 OHFLEE T IR LT s, Tl & D ALE
12 2 OMEREE IER L Tw o LHEIS s s, Tl
Mo TRESN, SLIEREBREIZELODATY
5D CTHERTE LW,

aiigiE oL, MARE X ) TioE (Zhb
T ML LIRS HSHUOERIZIA 2 o TIEED D L < XA
TOHEBSE IS, I OB TR S AT MBI
eI AR T AY AL ORASRE) 1T LT 8y b
FEAGMFTHEL TS (K13, WEF). 7, X
LB IK A T — R i it o HuBEl 75 ) 12 20 10m
%EEROE~HAHIENEIZ X > TRBIRITE HIALT
W2 (13, WiE D& & FE). Z b IEWE O Ll
DG O—FHIWIE TN [ Ao THERIL TW 2 DT, Wy

13 KIS O FERGR AL O Wik (WAL &1 6 2 11).

BITEEBIZ A 2o TRMERNCZ 2 D A B Y v Z IEWTE D
TREMES R S W, 7272 L, ZOETBITII BN L HT D
DB —FIzEENTVD,

Fais A o R IEE A T IR T NW-SE A, #
JEILCE-W AR, KPP CHOE-W AT, BEFUSER
MR D H 2 BAHANT b v — 22 8L, 72, —
ESEATECS LT 3. AWl BERUE, KASIE TIE NE-SW
FHI7IEDS, Z N PAVE TG A8 1B b T
R 5.

AL R BRI REIE ORI I B W TETEE LW,
KD T00m BT, JAERE 2 HIHNIZ 30 ~ 80° Tz}
L, #2010 cm[ERE Tz 8O°BIBMER 3 2 /N B HE,
WEBMBEDOR 7 vy THMIHET L. 27 v T
ARz 25> T D EL 2 XD R T7 = VT VY
FHoOEEETLTWD (X14A).

Z OKaBEE IR M TR A E <, BIELEY
T RTEZ150m L LD 2 28, JLPEHNIZRREIT & A
ELw, LTzoT, ZOMBEIETAE A R SR {HEB)
LOoDOBLIAALTREEZ LTW3, ZOMEEENTIZ,
RS D BRI EE R & SEATITHE A A B 10m ~ 500m i T,
D EM S & 4T 2 NE-SW H I A 4 & IKTE
DKBLEEZ LN BANEER»/NFHELTWS (6).

B )P iEE

FE R Favserae 1%, BRI & F i) oATRER 12 F0ER
FRO—UHIHI 3 kmDIZIFNAEOEREE L, PILVEL
B & CRRHITIIES00m, £ & 2knfEfE TRy A3
Iz LTWwWs (M6)., F7z, FEREHE Tz
TFET KBRS 1EH L TW D, Z OEEiE 013
FH IR 2 B R R R ASEE L, PSR % SEk
MBS 2 2 L TE 3,

Z OMaBRBE SOk E L MU, RAERBL DT
LD (Zo % TOE &ML 23FEI% L TTE M
12, EALOACEBEIK ABEETE 257 N v PAREESTHEL

TW5, BSOS 28
OfEfi LRI 2 &, MRk
BB T200m, dtiEkT
150m, FEFZTT7TOmRE TH
3.

Bifa 75 2l oD B <0 JESER 12 43 A
T501X, %L oGELE T
VeTiHERE I % 7213 A8
TH DA, WVEH TIEANE
IRV R U C AL AR P A T
HEPEADT Ny N REL
BfgcELTwa (XM14B),
F7z, ZOMEREENITORE
T3 MARE L, Tk
Rohmwigarht e L
L7208k D & W RS psse
LTW3,

2 OO I FR R ITE
A, JAF % \EISEVARE
TP F Nic—3L A3 100m i B



76 IR 56 - KPR

14 ZXRBdsE R ORI (EIZK6Z2I). A kb &
OBE By s B A HAE C O Mk il 2o TR T v
TREM U 7o VAR E oYeE e, B : BRI ik e i
U TR L5 & T o ALK TS & D 7 N
~ REEBR.

OMAVERICTRE &R L, Z ORIz LA
BB FREETE D7 Ny b LT WS, W 05T 285
TlE, TAEREIZEZE10mD S /B IZ X - T
vohizh, 7oy 27 oiMillicimsr - TaERL TV,
Z OMEEFEIC B VT, B2 5% D, SSEH
1222 & M7z FaigtEE o hiBizc 2 5 £ T, NNE-SSW
MICEMRIC A ARBFRESEHL WS (1X6),

ZRMERBE O

TN F THAT & 7K 35 & OB )1 By isiE
WZOoWT, ITO XD Il L :Rssiio b s,
TALETH 2 MARE I, MiEE o RLEE & CWNER
TA T Y TIROMBER 3% L, NAERE 13 sE
DPES T EBERIZ BT, MO T L 7wk
COHELFEOWKRO ROHBE R FEL TV D, ik
TEIE TR ICHERE L C W 2 BB LK A R T 3 & oML
BB AMEETE T A IZ 7 Ny P LTW5S, JufEficse
JK AT TE O N ER I R IRAE 23 LI C, By et v s
WMo THEAIL TV S,

M EH» G, MG ioEm) 2 AR B SR & 721
ERIZIEE D, By & AR U 7 dUEBes X /A e e
HeFEHR TRk L T 3,

FEEBIE O NE-SW A O : KIRAEM - HIGRER
PEIRIAENL, RIRD & HIRIZ 2217 T NE-SW 5[ 12 {#

PR 4kmPl E o LVEE H350°SEER), R E 2330°
NW RO W 7z [aE cH 2 (K6 DALVES).

MR RN, B ALT 2 S BETHREANRIZ 200 T
PR A AL & 4TI NE-SW AN O 3 8l 4 km 2L LT,
M3 & D 20 ~30°MER OBV T2 ARG TH 2.

FIRIARE L CH/NRERHI S L T 3 E 80/
JE & KBUE TE R, REACHE Y HEORN,» S,
ERIUE T EBOHERGR 22 b BIE 7 OIEBI 2503 & 20l %
TOMITER SN LEZ LN,

LB

YA, FEIROREEE, AP~ R 2
1IJ T 15kmiZ b7z o TNE-SW H [ 12{# Of 2 & 1 kn Bk
DOEIMEET, To0BERE, ORI E L THiER 2
2% N-S @ 61E D B 2HETEFI L Tws (X6),
ERIOHE ~ v — 2 OREIZHEE T, BEMEZ1ES (K
2 DWEAR) . Z AUz L C gt ol s v — 2 OfLiE I,
MEIBEV TV L TZDIZRHBITH 5. 2o ORI,
HHE ANWERI TR 7 = V& v Y OIERIE I 25% »
(X3 DMK EER) . T5RHL R HHy o 576 I S 12 i i
T25H0 B RE & OFFHIKILERD OWE s E.
ZORWHMEE I X o TRUUE» 6 NARE £ THE L
TW3,

ZOMEEEE)N, NAEREHERTR 2 b E > T EAL
DEJREOHERER £ Tt S, ©— 7 X Tonian @) & # 2
bz, R L KMERNIFE SO EEEIZH D,
Bl 2B A Tl 2SR IZ170m E R L TWwW3b, LTzdso
T, ZOMEME LB E PEETBERIDH 2 E 2
bhs, ZnbomT, b 7KRN, ke R
D3FRNZ O W T T E IR 2,

AER @S35, 1956)

ZOBERNFEABMF R ICAE L (3 oMmER
i, H6DHE), NETAMOMEEZERS 25 & EI%
ShfzSERITEM L b v—2 % oFRT, Tl
NNz % 5 33K - B8 (1995) 12k o Cadikan<
W3, ZOWEN4kn, HE17T0m EOMEERS, B
#1360~90°0 SEMERIC (K15), TR L TIX
80°NW HA} CTHHE L CW A 235 5. —J, JLEix15
~30°ONWERI 2 £ 3 2 IERTREHCTH 2. T hbb,
ZOERNIEA I IN DO U 7%l (closed fold) %
L 72885 o, MEP O _ LIXEREC ) 2R T
SIDFE L TSRO YIRS, MIF-2Y v
7 (flexural-slip) BHIOEELRT. ZOEROEIIL
L 120mEE oM E D & —HLTWw 3,

HEER G

YA R R @E S R Tk, FEEE TI230~40°, dt
PE3IZ 5~ 10°1EEL S 2 Rt T, s (S8R - b\
YT 7=, 1988) LMEAT Wz, ()] DK
2 513K 150m, HBUFE G 5135 50m DEE % H o
BiR%VES. B OMI S TIdkik$ 2 NW-SEH A O
FclifBlz k5T, Hho L —225% < OFRITWSW
MIZJE L TW5,
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EERILEHN (F)

X6 DRPEES (X3 DRFFFERD 513 S BITE A 2kmbL
) BT 2 EAREMEoOF IR KRS VWERT,
iR 6 km b, P9 300m, FIHLE A340 ~ 50°SE A},
JLVER DS 10°NWITERIS 5. 2 OBERHIRITBER 2 FE:
Bl o B EREFIZH LD, 20oDMEIEEL T
REGERBEZEFoTWVWS, ZoEpHEEIZk T,
JNA IR D 4375 155 B S BN 3P {12 BB X C 100m 72 K
It 5,

E15 IERERBREO (A) BHEREL (B) Mk (LEIK6ZR). BRORRBIIA
OALIE, FEUHTESCIIRPUE TESIXF|E IR, B BRI 2 o THRIDHES 2127 2.

E16 PEIRKTEH P RBORNUE O (A) MOFHGHL (B) [EH2»bOHEEAY vF (fi
EFH6ZR). HM O LWEAFEIHORIHITTE . 250 HWE Pk & e Wi Rl o
KA I BIEARY, —HBE, AP A P TR 30m W R & TR

e - PERREES
Fa B
R, EETATREIE S 55 1IZNNE-SSW
HENZ4kmiZHF, Z Z 5 5 rgi £ TIENW-SE F i@
4 24R6mbl EoBElTH s, FEMEEZHR L, 4
B« ALA\Z 3 77 v —F (1988) 12k - TR AT-fL
EXD D kPGl 2@ L, LI KITiE R 2 3R IRIT
JEEIEE S 2. 2 oIS InS 2 U IR UE ~ R
EIREC, INAEIRRE o B B e B e A 2 & HINT 9 5
&, HMIDSHERNIZ R TR 100m T35, FBTIEAN
LB & B SR RHERE Y
7 EHAHEMNZ40°ERN T 5.
BN C I B AT IR 1T
RCA L, T 2 2 b 5
VT RO ITREREDSFAE L
TWwW3, Zoffho LRI
£ 3 200~500m, IF50m &
FEoBROMENEZ D &
—EL, Wiho TEHEEN
70m O 2 fERH A3 6 km B
32 (K2, X6).

PERTEH
wEEM oA FITE S
1.5km, §E£I300miz4 72 D N-S
HENAH 2 1085 D W 1
PEETSE. ZThbDd b,
130m DIl CWET 225%0
Wrjg 25 Wik ©, Z ool
BIEFEIXN LD THS., E
Wi 128k % T R UE TR O
LB o Mg _EXEE, MESL 7%
W U WAER IR L T b
(16)., %72, ZofFeEhni:
BT IR IZ S P X D 8
30mE, EWTE & RIRIE
HEAT, T0~90°WHERID B
DHBLWV. ZsoWEIZH
W s 2 b v A8, I
BTV ERE DR,
DOEEENFE L XD, £72, ¥
Wi A2 BT, Br)E s
LB XZ20mPUANOEDEE
DIIFEAEITHERT AR 2R
TEMBROLN D,

NERZRBEE

NEFEEHEEOHIE %L
fe L C W 5% 0 R 2 IR
< (K2), NEFEEHFIER
RO R ADH D, TEI
FEE 2 2 TN R
EERIZRC, E&9kn, iE5kn
BEOKSSTHE, ZoH
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JOER Tl B DI ILIE 25 b JE CHER L T a2
DEF) O ARG DWW TR 7223, AAZE) e HER
YoJg o HERE R O I EHTHE (Tonian) 12 3 HHE) A5HkHE L
w3,

YA & NEFEZIREE 0 GEFEE T, IRITHE
ITRCHNS 2 456D 80°~ S50°N R O IEWTEREIC X D, Z
DRI 2 INASRUE 1 ZAE PG 238 10m AR XS AT 12 %
TLTWs, Znbolifdd, NEEZREEERS
B BRI EITILR 2337 ) T At o Iz 7e DIt S e
LEZLND,

NW-SE 75 [8 O W /8 £

ZOLEMOWERHD > b, BAROKS L HDIE, Fa:
AF 5 SEFITM 2 WiE, Fb @ EFEIHE 26 SE
HIENH N2 WiE, Fe: AN 2@ L TWwWaHiETh
5(!& LB D, Wk 2 E A ONTE R

HREB OV IZS W,

ﬁd%ﬁ%ﬂ%tﬁ FER L, Bl % N-S2 5 NW-SE
FINZHH S T3, MR SBT3 E 2 i
IR RAVE S, W F DD OIZBIE TS v, iE
TS A TOREBE L NERE OS2 L HMT 5 &,
A 2549 100m % T 3 2 {EHAI50° D IEWTE TH 5.

Fb 13 N30°W - 75°W O£ - A 2 R0 gk
SUWFERET, BIHETIZWT AL M ImEE S ) _Eas
205, WilgRtE LCOREMBERIRHETHS. Zoki)E
X, ZOMEIAHIT 2 IXCOMEEY S, 7z, db
HE2 LHEIT2 D INT, EARORHIE & W7 E Bk
DOMMI2HHET 2V =7 X N E{ES.

Bk U7z & 912, FeldEAMEG T A EE ok
il WSW ATzl s e Tw 3,

R

—RME% - INEMER RO R

INERRR IR P R B B S — i D RGBSR 13— R
BHEETH L., ZO—XHEHEOVERKICH I 5 N-SH
MORELEHEOME L v —2 (UTF, REAHR 13K
(1984) OHMR—ELRBI—F,L, EH7 + v ¥ <7
FOMIFRAEROHH (K1) &HMMHBTHL, F
T2 7 — P EE RO 2 > X B (B, 1995) 3%
B b —F, LTS (M), FHETHEUEOHR
MEoHE (WNZEE) 1327 HxF0 & 3 2 NNE-
SSWHHOEMZ b2 F— s REE* 3 (5KEF, 1990)
LENDH, RELSHRIZIZDOF—2REEZT->TWw3,
L7035, /N tioshRpgiss o ERICE - T
AAXTHOIZ IR U CHERSIRIc e o o0 Tld 0 £, 4~1.5Ma
IHEE N TEB) TR s F A LTz EE 2 b b, KRN
BARBAMIE, LD 1I~2kmBNIfIE 3 2 I HIR
WriEHr — FEEl S EIRILERO P v =X LT T,
Favs % Fo ik S 9 T2 Wi BE DS HE N I2/F7E 3 5 N-S ~ NNE-
SSW H A OREE ORI OEE I X 2D TH S, T
FFER T Dai% 1% 200 ~ 300m AL E & Rk D L,
INEEEE DRIz oW T, /NEEMaIR A s A S 10
Do F Iz —HEROMay vy 7 Ah 6%

2 BB L & ORIZN-S G O AR H — E T (L5 -
INR, 1991) 2SFEE S RTWS, Z ZTETHIoml
R EB b T 2 12 I BRI T HER ORILIT oW
TOWMEF N TITR WD, ZOFEUTOERIEED
aY 7R NERTEENEERDO 3 v X MRIEEZSE
X0 (K1), NEBRHOHEZIR IR 2 HERY O
B I3BEAICEL 2 KB+ 5 EERE=520mizk ),
SHIZZDRITAREETEL 2EE120m OHEERENE b
PEHOFIZIFZDHLTVWERY, INLE2FEET L L,
HAEB CIRPEZIR & D H K S 600~ 700m 122 5 [k
BE2HEL LD,

KT Z D, KIFEENIZEE D faik 25 uk3 5. b
BEE N O f FALE 13 R AR O B IR IR AS B S T, T
EBCIEFAE A DI LB AVAREEEIE TH 2. NI
Mg A MR I KRB B B KRB e & 72 2 I3 S
HTHDH, MRk E KRR O &5 5235 T L7203
HETIE v, Jeicab 7z & 90z, SREENcEBEEILT
Ny FLTW5SZEDHERTSE 2 FMUOEUER, Pk
ERIZ BV BT E 1 LA E O oM ofE
T, KIFEHHETL WL EHI2/Rz25,. Lal, M
T-HT DURE C /NG g B o JEGHER 1 2 BHE 7 K L LR A 1
ﬁbgmf F72, IO OBEREIAEDES (20m L
) izl Tri%E (200 ~300m) D)5 as—HIK S W,
IR DD, INEMEEH KIS L THE L
128 TH B RIITZ LW,

ZRMa%

INGERRIR Z 1 Zanclean ~ Calabrian g 12 2217 T D
—RBaie o1, MAEIREHERIE O Calabrian KIJHIZ ZK
faz LCWwWad ZEBHL T o7, HEMEDET
BTz X D1T, 200 KRN 2 L EEE25~
6knT, ¥%ZE200mEEOHBE RS, FlEBITIZY R b
Vw7 LEZLNDLWEYECIENBREIMERS LTw
5. FHLDIZIEHR I D KGE D S U 7OKTESE 3 Ei
WBOUERCTALRE & & b iz tiNIc 2 - THEE L TWw 3
2EHmo (K13, WD), Mai%BHIAR I KILTEE) 03B
man, KB LEE BN O T, Z01%
b fa okt L7z &2 5 hZ) HPES DK - NEJER
YR 1L NE-SW 51 D W24 iz oTEﬁLTmé# 3

DO D HJE 12 a;tfﬁﬁiéf&'}{u ROLNT, ZHAMZIT
BUIIER LW, L7225 T, m%ukﬁaufu%T
P ECTRHESNDTH A D P, 2iiglEo ERER
LIIMKBORL2HDTH S,

AEMZAM E D LER

AT IS 2 S NGB R FE A 3D BUA Y 30 km 1T AL L
(K1), HEE=FELABE I NS CF A U Tz et oA
K7y — 2 & LTHZEfThilz, 22 Th, AiFAe
RS ORI 2 [ DR 3 FE L T2 2 E s S T
5 (RIEZ) —v &2 7R v— 7, 1968, 1970 ;
Ay, 19917 &), Baikaaith o SuBIF] & & nlo ARE Rk
L, FAUGEHELIALEICH D, SHEELHEL L
&I o T NEMRR I E DEITIX, MU O & 5 S
DVRDO NG,
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A CoOMEZ, BERLMELz &L 7 - BEN
BEEITETTBY), MEMEREIBEIIZLAER
s ncwnZowy (K1), 2L T, METOMRKI
R IZ M A PEE D BEEIc A T Tw s,

ARIE O —KIGE O IX=ZATITEWIERE T, 208
B 10kmfREE, —, /MNEMEZHMOBZEH T 2R) TD
PG 20knTH 2 208, 7 — Z{RE B B % ik #i
LalE, 30kmM EolElz 3 (K1), 7—41EED
AT BTSN B b N 235 b /NGEE Z b O
RIS, ZORIERE KIS0z X (K1),

Fa BT BT ARTE 23500m FREE, /NG I PSS 25 200 ~
300m, HEEBAI600~700miRETH 3.

AIE CRMRIER AT I < 7<= ) o LFITHESE
FE20kmfREE, FEEE1knEiRO R —2RBEESE T &
SNTWVWDE, ZRUIRHLTNETE, ZOX5 L F—4
REEOEIHIRD by, b L IEREETSH 3,

AIETO KB, —KMak o RIS O — 7 i TH
5. —F, /NEETIE—RIEBED FPSER & AR IS W D
2y FCHAEL, WMEFIZ—EBTHEELTWS,

ARG T R O 2368 K R 5 17112 5 kmFE &
DOFMLTZ D3, INGETIZ2o & b NE-SW ) 1Bl 2 #5o
LA CREEPEIEL, FNENDE5~6knTH 5. I
WEIIARIE S X /N E 12100~ 200mFEETH 5.

AIE E/NGRIIIE & D ZRMERIEKILETH B 2, R
T8 CIOKILTEEIR I ZRIEE A L Twa, 2Tz
WL T/NETIE, KITEBNIZ S8 - T R IR 3B AG L
TW3,

AJE O—RKHI%I1E9IMa, PR IEAMatE Iz F 4 LT
W5, —, NEEE K% 0 dMa, R A 1IMa i
IZFAELTWD,

PUEzg s &, NEMBEI, 7, HEE»R
HHCH 225, BHREERSFIT L OUNER & L TR,
AIEMER AR L D I3 2 s KB ch 5. 2 LT, Kl
Moa—nvRo vy EIZRB LR LT b= A% K
MU 72— RS vz & D,

INEEMRIR 2IIBRE O KILUFEBY O REIR

INEEJE R 1 Zanclean ~ Calabrian $ CI 138G 19 129
KU, ZDRIDREPHD I DEE) < K 1TEE) ORE % (%
FLTWS, FRICKBETES - 5l Ela)E « RARE -
MR - IMARE EEIZ KA E L, o3/
Mzt B ) B ki bt shiz b o tEZ LR
%,

B2 > CRADO KA DOTEBERLIEH S N TS
72 (BJIE A, 2005; Nishiki et al, 2011; PE3K1F 5, 2013;
Nakamura et al, 2014 7% &), Z2 b DO KIIEE) & W6 S
T, FERELHE D H/INGEREIET O KiE) O SRR %
HELTAL (K72R).

KAUE NE D KL, HETEL, PEHTIE#E.
S OFREI P CTEE L7 KILDOEREEE T 5 &,
1Z & A EDSTE O B RN oS L % 2 e BIER L5
EEZ NS, Znp- KHT 7 ZEIZRELS vtz KK
(U1) dAtFABEIZBEE I e HES hTws (&I,
2005), ML OBIFAITICE E 1, FEBOEBIS &

PEAE D AT LT IR EEICE (R [Tt
H, NTFEREEICE T, FIZE) oEHIES, BEHIL
M5 O FREMED D 5,

Kifijg LBz 3 &, mMPEMO3E» ]/ - % 7 kUi
(2 7 EEMERFZE 7 v — 7, 1990 5 /MR « /N, 2006 5
M - /N, 2008 ;5 31320, 2009) 20 5 OAERE2SAEE
END. FHIHEEISIC O T A RHEEDE (%
Z83) BIRMITHEHE B cs 5, £, MUEA
MR TH 2 AR X v ax bIHEITKEDORERTE A,
Z ORI ERME D KILTEBI 23564 L T\ 2 DIXEE 7 X
WA (FFFE2,, 2009) THBZEHL5, BMEHE»L
fifashizEEZ LN,

TR IIEERLE TN KIUAKO K S SR
BEM, bbb/ \r EE EEBLTWS 2, IO
KR RO G N T WD DIFE S5 « T rl&kil
MThd, AT OEFMETFEEIZIA < 276 LT 514
B A A TR AR A LA BB 1T b S
BUE I/ UK ILEE (PR - &G, 2012) oEHWIcE D
NTWBH, ZONMITEES R - Fr BXUTEEHY
BIELSAHLTWD EHEERSNS, LicsoT, Pk
EiE (2012) 12 & 2 /\kE « J\ r S KILEEOIEEI DIET 1224
WL ZE 7 5 - B v KIS o KITEBI 03 F7E L
TW3, MOy EHHE DS H5IEIEE~D KD
HE o FREM: b E BT UL, N\ rBKIUOFERIZ, A
BAUOEB YN 2 &3 20DRAF— Y nbik 5 L#
Zond,

KAEE B & CFZREZ 2 0o DEREEMD» L, Exr
FEXIBEIMHRIRCh 2 ¢E 2 b5, NERE LD
BEIK AREE B O, TH O KL I 123 L
TWs0OT, \HXLU#E»L DU TH 2.

TRBAIAERE 2 A L w2 IEILBK A A RE - Ok
VRA B & CACEIPCER K A A T - J\E RV 3 i
WCIEE) L 7o/ K ILITEB O HY T B 2 25, FAEI
DB IZALE S 2 RMEXKIL (BIEFEAKIL) @ Stage 11
(W13 2>, 2013) (ZyEED L 7o BBk K ILFE & B AH o ThED
KU OSEBI L, DEEANERHE L TWE, 2D Z &b,
TORBEIERRESE N O KILTEBNE 2 @ Stage IT & MBI L 72
DEEZLND,

ZORIUFEENZ & I THRE L TWS, LTzdis
T, %< OHEX % & C/NEIRIR 2 o Va2 8
L, IR TORENATVWBEHEDO XKL 70> b
OfrE (K1OHFRKM) 1%, BIEIEHH (Calabrian) R
iz & D 10kmBL_EHH O AGRAI O HHGAT T %38
WD EITLD, Thbb, BEOKL7oY DL
& 1% Ionian ATV ESL LT W 5,

INLHEREYOIFH, KEEERHEREY cH 2 L P
TETRHERE I 1M EE WO TH G 5 b O G H8E
ENBD, WMYAEND T Uy 7 OKEDIIHGEEEE,
BLEIREFEL LA TH S, ZDZE»h, bl
BlIEEMEI BEKNTHE S LTV B E 7 KR
RIS N RO BRI CH 2 L FEZ LN 5.
$ 70, MEEVETRHER Y 12 AuE EIE L, B - b
BB BRI I L P72 2 S 2 L5,
IS DKIPEITH LS L2 A6H © BIE T2 E O LA
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BRI X o THbEd3NTWSE, ZRIZLTZBD &, I
BEN e HERE Y 8 O HEREAERI1E Stage Il (P6R1Z 24, 2013)
DOIEEIFFITH 2 0.4~ 0.2Ma LIz 72 5,

MED X2z, Kt TECIEEM OIE LA & K
I MitRG S 7z, 3~2MatHo k(7 oy kO
~DOBE) (£, 2004; Nakamura et al., 2014) 12fE -
T, KPUE L2 610%, Er - Ty kiU MEAKL
T EDIEIIC X o CTHEM 2 o f S N, 2L T, &x
BRIFBETFEXL EBR2D 2 KITEE 2354 L, —&
ki d S htz,

INEMER R OBERESR

BB U 7 ARTE M 2 2 & o ¢, HALH AR 0% dHT
T~ RiHAEERT i o KL 7 o > b EZITIE S B0 KM
BTN LIEa— v e vyEREsSATws (P
P>, 1989 5 KEF « 27k, 1989 7% &), TN b DRI IF
B 125830 - T, & 2 W IFaiE o HI BB RS T KR 20 K
LGB %2> CTWwWa, 2RI LT, /MEMEkEo—
KMa 1L F 5 ITE AT AMatE 2 E-W 5[ 08k H35 Thh
Fol:. ZORTO ZOBBOMRIE, 74 vI=<
FHTIEH IO LHAFEEL TR W E WD TR
TH5. iz, FAMEH» S OKUEREMOWRALD 5 b
DD, FZHPETOKITER 2RI & v S S TH R
Th .

Z D% Calabrian 14 (1.5MatH) F CHaEsEE)NIXEIM
BB oSSk L, T ORMIZIEIEER L CHYE A3t
FEL, &bl KRELERHRDLNL W, ZTDZ
EDD, ZOMIISHIBIZKRELEI Lol F 2
55, Calabrian FHI O 15 5 BLE 8 O HERE R I 12 1SR D
s ), IEWTEE O /NKTE OTEED AR BER T
BANZL ), fWElBlEEOEE) 7oy 7{b ¥4 Lk,
) 70 v Z{GEB O ERIZ, BE O EIICHEELT:
KILERD BB & D KRBl (BIHRERE) »ath% 5
WRL L7z

Calabrian K o N AR EHERE A 2> 5 B (0.8MatH)
W20 C, A R g 3T 5. 20 DRIR
B O EH T H 64T, NW-SEH[AOREHETH > 72
LEZOND, BB LT X D17, TXRFARICER L 70T
FEO—EIE) A MY v ZIEWETH D, WiE I T
FCEE SN T WAEEMESTR O, AN Tl Ao
EHli 5 TH % NE-SW H RO KEHF &, wIELEIK
AR, WEHSKARERE, KRS, NEREST
b 725 LI/ KRB 3 F s LTz, 2D & DT,
M FEE R > & Calabrian & TE-W ~NW-SE 5Dk /)
Losiitfoe L7228, KUREE & fE - 72 LW ) s cidskiic
ORGP r o tEFEZLND,

Calabrian K D 0.8MatHIZ 7t 3 & 3B D350 & I EfmH 12
L, HIEHH ORI (Tonian) (121X H HEHRH <
FiEEM 7 &R s iz, EARGIAE X NE-SW 5
IS DR WHIRF N CHFA L TWwW B, ZollihRILE
WRNEATHE RS, EHERITSIEKETCH 5. s,
ERE S D RIER2SER 2 % SE 7 = V& > Y DIEXFHR
e, RoOMEEHEO IS 2 oM U7
HixEs, Bz »EECHT - XY v 7 OF R

XERo., oo, FHNZHTIZR 2 - TREERN
BITT2W~NWHEROY 2 b)Y v 7 BRiEICEES 2
HKFEEAEEO W EBER I £ FE 2 b 5.,

ANIR - BCEF (1995) 1, KATTET RO BRIK % v A T RE 12
X B OFBEHEN D RV T 4 v Ik o THERE
WIER S i mBEthch s LTwWa, LaLLds
5, —EBICUEERESE D B 2 &, ALEEMNCAE T 2
RS TR 2R L TWaEHE, INNEEROLEE 1
MEEL AL EIND L ((RiB) K Ehs, ZOMHEMH
IR,

A EE DT & MR I, PEEECIZA B o3
HIRWTEE 2SN-S HINC IR & iz, FRIRME R O™
HNFsEEEmEIIB L LTwS, ZoZ L, Eiled
MTRIEPERL > T HEERT 200, Lz s
WIEWIBEWEEEE T 2 &, W—LhGOREEER
& & RERETERERE DV E KT 2 D0 IE R TH 5.

TFHEINCHR > NEHE2EO T T+ v P~ F %
NW-SE F BT LT 2 ORI RN & PIGHE
B (Vp) FHEIT X 2 HE MBS A HEE S uCw % (Sato
et al., 2004a,b) 72 & 21E, Vp=>5km/sec DRI,
R AR R 2> & /N D HUF 5 km (2 [A) 2> o T HITHE
fHEI L T3 (Sato et al, 2004b), F7z, 7—FEHE
HIZHNEHNITOALE BB LA LW (1), Zh
L OHIRYIIR AN FEOMGE L S22 TH, ThET
BART E 7N ERTIZRD b N EIRWE 1%, T
BRI 2o TEEMEL TV EO L dDTIE% L,
Hi5E 2 5 HU T 5 kmFii 2 O TN COERIBHEETH 2 Z &
PWRIEE N D,

ISR (AMatd) 2 o NARMEHERERF (Calabrian
K 1 0.8Matl) FCTIHENHPEBT ZRIET - 7225,
NS EHESS 2 O 13RS ICHR T, o, Wi
T ENERE T, T L OO RES, B, WiE
O_LFEBIFHFAEDOHIEN L EE D & —BL T BEH L3
20T (X2), ZhoO—EIkTEME TH 2 TaEM: 28
» 5. lonian FHIIZ %t o CTHIE DO HITE O KEEDITERL L 72,
ZOHEZIZ EEKIUSAH DS b T2 5 &S Nz KB ()
BEJIeIRHEREYIE) PWRA L 7z,

W73 vH~TFDFI =7 R « KILUEE L DTG
WEB7 # v ¥~ 7 F OALPEES, KW TIEEILH AR
IR L [T AMatdp B JEMEG & T D, JEME DR DZE
LIS CTEE YRS T L LTWwW3 (Niitsuma et
al., 2003; Takeuchi, 2004 ; J&|l], 20127 &), Niitsuma
et al. (2003) 1%, KWAFOREINFEIE DTERBIR 1, FED
7 % v =7 FHIB ORI OEHRITER T2 L L
T3, Sato eral (2004b) TIE, AP ORENILFHT
TR & N7 B BRI RS 2 R S TE T 2
LI & o> TRA2kmAK MR 2 2 L, Z ORI S
T2 E T HERS U 7K A O I 23, SR EFR AN T 12
FIES 2 2 12X -, WiE RISl o BAE o e
PEfoHs 2 WA 3 2 BLIR O MR ICH S TG % L7z L3
E LTz, #ORORES MR IZEIE £ Tz 23kn & A%
HboLNTWS, Thbb, KWHEOKREMEILE X £50
~55%127: 5. —J}, Takeuchi (2004) 1%, Sato et
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al. (2004b) 12X Z/KAW OMEMED REED 0 1%, K&
IR Vp RS 7 — X OffMGE OB L 225
T, BRFMETH 2 e L. LT, HEHiEE
TOREIRE A PR ER OB T HEMEL L2,
FORMEIZ19~23% L AL > TV 5,

KN ORI LT, OREHEMITREHRD i
M 255 LT & ity ik, AR coE R I35
W (Takeuchi, 2004). 7z, Sato et al (2004a) OE T
NTIE, FOREEERA & AR R R BRI B B NGRS
12O W TS TE B ARG 13K Y & D b 2RV I 72
LLEEINTVWEY, 20X LIRS LN W, *
LG, FHRHEE o2 % & 4Ma 2+ 5 0.8Ma D iz,
INEERE SR DIGIZE PN T W IERHTH 5.

INEERGIR Z T DR I8 5 & B Mg~ DUEHRIE, KA
HItBBS GENTOSMablffizit s Twa, fnffio
0.8Matii%, FEHIBLOMEIEFHIAIEE & & L5 IMagifk
(] 2 1F Amano, 1991 ; FH#l, 1999) XD HLENS
2, ZOHEPICHEEROBERD—2>THholz EEZ
LB, KEHELKNETIE, &bI20.8MatHlz #h s
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