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HWMIHAE->TEY, TOREFIRLZV. BEIHTT AL PHBEL TSI ERHE. H I EA
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Y. ObRBEDLINEZ 2y MREE 1-25mm) IZ72 556 L M TARSHREAORELY L 7
DHENHD. RkGE—FBEOL AN ERT. AT, RRME T, 1-1.5mm ORE X T, 2hic
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14

1172 <, TAAVELEREEOBRRHICHFET 2L 9ICRZAD. BT T (Y7 ES 8061508),
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5. BERIE, 0.1-1mm g CRIRENR, FhBEZEDLL0RH 5. X=8Bf, Y=Z=KLE
DEEMEETLEDE, X=Wikf, YSZ=RREEAOLDOENHD. BEOREROIMUE KA
DOREFPWMYFAATHNY, RS THMIDERAEZRTHIERHDH. ARlE, Bk, FEE—M
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bdHoN, ZTFTHMTHL. EHESES MDIEN, ¥V FLRLND. £, REOR
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W Lo Tk S AR OEEAEMOESD L 5 R ANTE 2T 5566 52D GE12K) .
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PIRAIC I3 IR , AR RERHERE T, MIAWEENRET D, MR OO AE 2T 5.
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FLOPAERFOEGITE>TWD. MY RAF, —RICHBFET, R4V Ty 7 ThHD. BERA Y
EALORRONDIN, TORRE, HATH 15mm (T &R, A—H 1 MEESL I 2L, &
O RNEER S D, IAATA Mbdlewn, BIaHmE LTE, BEPREADOEBER A
FEHOBAGME LTEL, FORAERIT03mm Ths. AT, BEROTEHEDOMI, ki
MR A LD THAHROW R EZ T2 b O0RH Y, TOREZIF03mm THD. REWHIEMIL, EE0.2
mm PA FORR I F R E RT D, ZOENEKA, DrvarB@obnd. BREROYLVary xa—
MIRNBDRZ.

IV. 8 VEIRAERE

PEIEAE S, AHIRORPERE, TFE) L — R EN TR M OB ST 5. 55 2
km R & 5km 0, HEICHOTEET, BEEEOWK 7 EREEE O KRIHE, B IEAHT E TV T
B, AGITRENERE - — WIERE - MITERNRE 2 B X, KiE, BIRT AL D, b—TLVEHE
ERERAWELTCARLTNDS. — / REGRTIE, 40X20 em OFFAFO— /7 RIEREIC L < B2
RIAERIE 2 L Q5. £, A7 BRSSO BGRERT Clx, £ 20 cm (3 & TRBAIZRIZIRD
WIREHPIIREE 2. HEE L LCaA LTS (BI13K).

AEE, —MRIIKE, TROMANARERLRE T, FHEORRO AL ST, KB, — /UL
M« HIRTE R DIRA (ST B R KRR O — /7 ROKLIR TIiE, R0fk@ 2R LA TH 523, JHIEN
IR Ao TRIEEZ Y. £, ARIRIMOPERRAT, KOS O — / IREGR CIXER PP IR & 29
L. Hagmit, RESRETOROANAGEES, MR THDL. KITAEORENRY 7L (B
IIHTRREDIC DWW T F OB AR5

Mok A PO BRERACRS (— / WBAR, S v 7L 8061207 FEVIXIAK 1)
ZoOERAEIE, 0.1 mm BEOHRRDRO A7 - BEAR, 1-3mm OE@EOKED LK - BEA
DRV EL DI > THEELTWD. ZHiT L 0 % OTE RS ORISR X 2 FEfs &
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W13 VAT IO S D mIRTERPIRE  THRER -
B k) A s 7
EEZLND. LLTFIEZ O ERVTHRARS.

HEME, KEXX052mm THE2 Imm ugitdboNR% <, FHAE—MME T, KFEMERZ D T
WHEIICRZD. X=WRE, Y-Z=KRaoLatttzr7y. BRENO—HILL, SHmol-7:
FUONCRRRLND. BRERIRNAAICEZ LTS ZERZVD, REASOEEITD 20
ANAE, WRBA—FRaOZEEERL, —RI/MNITRERTHREAZ08mm THH. mHD720.
FHNE, REI 1-3mm ORLREFT, EEWELERE LW, BREAIE 083 mm D7 7T, F
HIE—MIECTh 2. BOENTASY LIEf@ENRE L, TANS MG, REEEds. VI RA
E, BERCTRZEL-8mm THD. I—AAAY MREEZLTEY, /A—% A MEEIIHO THRT, 7
NS BT AT OEEITEV. RMFERO D U EAEIDRV. BRI OB AADREL,
EOEDEIRA, REWG, Yrvay, BABRLNS.

V. 9 BHHERAESE
%%EﬁﬁﬁﬁX!@mﬁ@iE%%bw,Emﬁﬁ@%&ﬁ!@ﬂﬁ«ﬂﬁf%ﬁﬁé.xﬁm
—EIKEDOE S H D0, 1 FIERAOBRENEREFETHD. FAA965) 1F, Z oitAEH L LERTE
i O ERGE R E E A TED, 2 2 CIEARIC B A CHBAERAEE S, AIR1982) 1%, 1t
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e 0> KT [ g ik CACE A LTV D

HHHFAAEILA - B - CO3DOBEMIZHT BND. FHFERE BRI, ASFED A% 72 kL
OHNGERBERERE CHS. AW ABIERS L, A BAGEREICRIEITVDA, FhT, &
B Y B E L. A CRMERE L, MkioRERRMSE TRICERIEEREZZEL, 7<% A1 b
iz Z ERb D70, ALREEOEBRME 2T EATHD. A ATRIERE L, AUIERE
RONEIZHAT 528, A CRIAE A XA ME RO FRICH > THMRL TV 5.

HY BAUEREL, PIALHL2NREL OHEAEYW ATILRELENTND. £z, AU BIRILRHE &
AU CRIAERIE OBRIIHER STV, HHAD AR CEEAH CRA LV BMIER Iz #&
ZTRWEAS.

V. 9. 1 FARAREREE

AH A FUAE R AR 78 50 o0 i) 1 S 7 R ESRES, TRI U < ST, LN RS, B
R LRES, AWILILTESR A PV RO BEE D D W IEE OmWE IS T S, Ein, R L
THPI BAESLRHA PICEA STV,

PIRREOIC Ik @, PRI BRERIRE T Y BANEL, OISR E A OEG R TH D, Hilfl
JISZHEH 7 R, BERBSEZL, PPEREATHD. £7z, ATITOCHITH D AR0RT, MR
mOEGERTHLBENEZ V. Bf bR OES THRED T Y BARL.

ESR T PSR 1,140 m AR 0 — T, AP ARERE O T 77 A4 MEOEMPHIRAE RN
ez EE, BICIREBHIOT 74 MRBENTWS E14K) . Zo%K10m L TiE, HRIERMP
FE T ATIERE R RO T 774 NEDEHE > THELTWD. 20T 774 NEOEMIZ
E 15em-1m (T & TH@EOAH I A BRI RS ICHBT 5.

AR Mk 2 T LV AL ORISR — KRR RS <k, A ABE A S E R RE 2 By Tn
5. 22T, AP ARGEREIIEMENDS 3can 1T EDIBTAHYR - RAD L VMR L e, BERT
HMfERAS 70y MREBT DX 5107485. RITAREDREN 2T 700 (LFESHTRERD IOV THE
ToOBELEIR~D.

ki P4 &R BRERTERA (PE)IG O REEH &G 7 500 m, P 7 A% 5 8002703 VK
It 2)

ZOMEAIL 05-4mm OKRE IOESLEMN LD, ZbORMEZ, 0.1 mm F2JE O E Y A
JIROFFE - FREADEDTND. 2O LT, KE2 LD R OIS OEMIERIC & - THiE
L7cAiEtEZ /R LT 5.

BEEMIRE S 05-2mm, i CRBAEREZRTZENDHY, X=3HEA, Y+Z=KBEDLA
WERT. £, XTI R RRH DTN, FREA~SOEEPROOND. ARAIE, PETHDIN,
AR ClIRRRRIZLS mm BETH L. FAidR K 4mm, FEET, #EHRTHA>T, lan I3
CORET—NEED. BREAIZ, KEE 054mm THHN 12mm O b DREL, HEK THKE
FV I VL—RATHD. REAIK, TS MEAREERL, BHEEEZ L TRY, ZoHLEIEE



14 BTGRP AT D HE AT RSE 0T 77 A NEAEF B RS 1,140 m

AL OMPAERPIFS (Gts) ICHELTT 774 MEIREMA) 230 Y, 15 1m 13 & THI A TR
¥ (Gaa) 1ZBILT %

H15 KARAERAE (Go) ZENRKICE < AU BALERAS (Gab)  BiRAATomiIIIE

INTHWT, MROAZERICAELTWS. Y EAE, KMEERTImm iigBOL0RL0N, &K
RERAmmICETEZELH 5. BHMAREAHEHL =Y A bT A TOEM, &5 WIEfEROERT

RV L2 E R T, RIS T, BNAAITZRATlImm L B2 s b0

22
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Wir 213D, BIKAIXL L, Y ar bEET
D, NEWGEMITRK 0.5 mm ORKRTH 5.
HERTAETOMMRaaIRmE LTRLA
% . AL BRI B IR I3 2 ki A AV iR o
biLs.

V. 9. 2 AEABEEEE

FHIBMAL RS XA PR EHO FEMTH
D, ARSI R SIS H0mT 5.

ZOEREE, — MBIk oKL R REAE R
HT, —MTIHANAEEET D, ARITHN
BarlL, BYVEATIHRKZETS2ZE0b
5.

AEDHENBRE & B2 DA, KRR F o
BRETEZK10cm OXT~X A4 BN HET D
BISk 3 2 b DD, —RRITHSbE LB CAE A
ZAEROMEREE X R S v, A B RUTE S
1, TR AL TG S O B R R AT O/ FIRE
TR TREARE RS 2 BRI (F15K), %
72, MENIFEE O IRME A 0 R OIR & Pk
OEAAHE T, @WIRIER PR & (816, 17
M), TP BRSSO RE)IA R TRy
RAERE E TN TV D (BB18K) . HHI B BUALR
HIIHINA LT h—F NV EEHEE TN,
I B ARERE L F— T VB O
BUICIR o TeARAIZRE THEL TR h—F
BENPOHK 10 em ORIZ~T <2 A NEE R
L, I cm O BREROZWIFEOH %
ECEBOAH BAIL A OEMICBITT
5.

AU BRI RIE & AP A TIL A O %
I, M)A S 1,500 m AT (B5191)),
A, HREE20K) & TRBEEN,
AH] B R A 23 A BT A TUAE R 2 H T
7. —J7, HUALF ORiEOE I AR A BITE
AN AH BREMELZHN TS, ZOX

ke L 10cm

16X mIAERPIRCE (Gts) Z B < AW B RUER

5 (Gab)  HEII 5 B, HIRAREAN
Gf : fikifts P: X7 ~%A b

17 mRIERNGE (Gts) & E < AP B BT
(Gab) W IRAER I O FkikiE (RFIOJim) %

AWABRIAE A D > TV D IWIR—P Ik I AHiTisa

+ +
e 31:4
+ +
Gab
+ +
—_—_—
+ + + + + +

Gm Vv

v Vv v
v 10cm
[ e —

HI8K  h v PUERIE 20 E T 5B BRUERE  TERR

MR AUBRALRE (Gab) 23 RAE RS
Gm) #11<
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512, %< OHAAPIABIEE O F7 2 AT
B AER & 0 # A, WO b T A
< ik ORSEIRIBAILIE & A Mo 1= A Rt
LB,

AWIBTAE 12 13, () TA TV EE T .

Gaa 10cm |

B, AN, A2 EOMRTRCHONIA 51w AWRARIERE (Gea) & B < 4B & (Gab)
P DELFI 5 17> & FE AL O SR A % 30 e Lo R T
DTENTED. RICKREOREN I T
B HRED IO W TE T O BIE 2k~
5.
HUBLA POA &R BERAL RS (NS
990 m, v AV, T AEE 8061101
55 VIIARL)
BERE, EAR—MEERL, kXX
0.12mm OFEENEA L TEZS5mm T LX
Dray NEED., ZORERT, X=¥1B
B, Y+Z=K®enLatirL, —H<T
WA, HDVERAARICEEL TS,

ANAIE, METED LA, ERIT 0.3 mm

ELORMMRT, RBB—RRaOSate  F0X AUARERSE B CAMBRERE AREE
1,210 m (IR, HURIOO A BB & (Gab) 48, 5

RY. ZOAMNAE, BESOSMIICAELT T BHC & BB 2 b - T, 0 I E O BIATAE
(Gaa) IZHz LT\ %

DE Wi

W5, AEIFEFZ2-5mm ObLORMAE -

T, RBEIam \ZET AT —VE2ES. £z, AKE, BETHY —KICH Y EA, REAICXLT
MOBERMAEFFOZ LRZ VR, RMFEEHREZ R THESbH L. MNEAE, FAB—MET, RE1
“4dmm OFTASY LR LIcA Y 327 Lb—ATh D, —MRICT AL MREE L, BEHETE L
<, MLEITHRO AERICABE L TWD., IV RAK, KEE4-12mm T, I—A AN FHEH%E
L7cBERD D L, RHFERO S ORH L. BV BAD/N—HA N7 AT DIEITIAL, BEFIT IR
T, FATZEDLEDORT NN, MEEEFRTHONREZ N, BV EAE, R—H A N T A T0HLEMD
BRT, PRSIz E Y ey LIEABAIRMEE 2R, BIRSE CEBKanEZn. vray
FERZ02mm ICEL KK THIN, BENOID LI AT—RNRZRNI ERLV. RERTEMIT
0.5mm (C3ET 5. AERNIATEROAEE N H 5 VITREADOEELEY L L CHET 5.

HURL BE RAE RS ) [ 3058 1,375m, ¥ 7 L%k 8001101)

Z 2 TR (P kB 8061101) & R D DA a b~ 5.

BERE, M CTHHFEERTHY, FNEEZRELTCWDLEE8H 5. ANAEEENLRV. B
BAi, BRERS, BERTH—A A Y FH@EZ LTS Z EREVR, MEEEROLDOLEH Y,
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BB EE LTS, AU EAK, BRR4mmBEOKEPES L TWIEERH L.

AVREHENDYEARL, B EALHAREAORRT01-02mm OMEOATE, REANEYEYL
AR ZRER CTHE > TV AMEN R OND. REAET AL MERMHEZ LTEY, INAADA
FHZU. THUFIBVERIC K DRSS O & 13820, RS 2T DR RS ORI T
TSN BRE ORI (—EOARE) EBEZALND.

V. 9. 3 AHACEiEmS

A C BT RAE 13 FATE R O 8 bR C SR N — B R RE AR (20 B B BUTE RS O R ORRIC IR -
THAMT D, ZOMESE, Sl - KAl ETRBETE S, —RICARE, ke, MRioRER
EhE ThH 20, FRICHERMBEEIRDO RN T 22 L, MRAPICBROAE - RAZEL LB HD. E
7o, AREIZE, 1020mBEDORESIORT XA MAABRAONDZ LD 5.

FH B RIERE & OBRITHR SN TV WA, EATEARZRTEME, HAMENS, BHIER
AEFEORMOEIIC LV ERINZbDEEZHND.

BT CIXEEVIKAR 2), AHRA, 1%, U ELORRHMELIT, HWICE THE 5 &S cH
. BEME, 05-1mm OKEF ST, X=%f, Y:Z=REBAOZEOMELRT. AL, 05-4
mm, HE—FEET, #VREACHLTETAEE, SHRACH LB E2 R, 72, A%, —
AT EIEE A L, #EARXUTEY A ZIRICHAE > TAET —VEEY, BER - AEZ0ET
Z. BEAZ, BR052mm T, /MO DONRELL, VA7 =K T, 741 PREE LT
W5, RIEAOREMETD 2. BYEAE, —BICE, KE S 053 mm OREFEROLDORL
WA, BERE TS5 HOIE, 1-1.5mm ODKREST, I—A ANy FREE LTS, B U EAE, A
—P A MEEEZLTEY, 7ANRAL FTAZEFTASY LTEL, #EElLRv. 7Y EAIE, Mo
RER, ARBREOEHREINREZLRAXI Ty THD. INATA MIdewv. AERE, 0.05-
05mm & KEHEL TS,

V. 10 #&/ RIERE

T/ RAC e 5 (A X R AR VA O g/ R i, PO ARE ST, BR)IA SCER 1,530 m {f
i, PEINOMh Y REFD HH 400m Tl Sionfid 2. —RICEAETRRERERSE TH 5.

W ORTIE, REOERAEMESZ . WMEEE, HAET, —RICkE, BE2-3m R
ETL5bOETHD. HEEOmRIT, —RICEL, BITICE > TULE0% REICE TR ZERDHD,
s & o TV DRI E, KARIERSENZWA, mIRIEENRE AP B BIERS bIFET D, &
HALER OFE 7 FUE S 1,350 m 1L Tk, RS URkIEA OMIRDFEES 2 AW B -IERSE L0,
AUTE PR OBEICHERT 2 b DT, WEOTRERICH / FIERSE DEAB D -T2 2 L 2R

T RS IEOR , RIERE T, 2 < OBAHIEN 2% Tk v BERZE & 02 TIRYLR O AL
W (EEIL) A LTz, BEAR OGN T5. ZORKI I BRMOZIEERICE NS,

B 148 3t i 1,580 m (Sl CIE 2 IRAERE 23 A B BRI S 2 VT (8211K) . 72, PEIR

(v
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21K H BARIERAZ B NIERE  HIA AR 1,530 m 55 AP B ALY (Gab)
1, HIROEBLTHE RIERE (G PICHIB ST\ 5 i NIRRT T 7 74 MNEIC
RoTWD

REES, bbb, Y REDOBREBO FHA 400 m O FEJITE TIE, AENE2mIEE0HRE L
THH# BARJEEAEZ BV TV D.

W RATREEE 1,350 m (V> 73k 5 8101201) 1B LN 7= v 7O T OB T, REITR
ZAHWTHRIO T, RERNABULT 2% R, 1) ER = A%>RER > BER.

BERIIRX03mm BE, AKT, X=¥HA, Y=Z=FRBOAoZatz 3. a5%% BF
PEDRNIHLT, K 8mmIZEL, —MRICES L THRT =V EEDS. AR, MOFETRERRO
BN R ONALEERHSH. MHRAE, K&E&X052mm, BET, —fRictH) a7 L —2ATHER
~OEENRELL, BiE#EI v, 1Y EAIE, £2<1E1-6mm OBRFEROEASTHH P, KL
MFREIRT, RAXV T o7 Rb0bbd. —RICHIVEAIL EPRIGEEL, =¥ MEELH
WRCThD. BIRSTEMIE, an 7+ —bIROWEZ R T REHEDR DD, T OFEMIT, £ 3 mm
IFEETRHMAERS D2 VTENEZFEHE LTS, 0.1-1mm OBNAANRELE, REHIW 8L T
W5,

Z 2B AR 1,000 m O HE T (T kS 8101202), U U BA > AR>S FHERA > BER.
BERE, hEL<AhRvn, —fKic, FEE—MEERL, K& X 03 mm Fik <, MRREHOES
ReieoT, MMAHRELTVWDEZ ERBHD. AEIE, MFET02-08mm DFRET—LEESD. R
Efix, AETERLI-5mmOFY 27 L—AThHb. LINNEL AW FBRAL . DU EA
1%, BOR—RIEFERTCREEZT1-3mm THS. VI EAEHNREAOFFAILE 01 mmIZTED I LA D
A NTHD BHIL, FHEE e SIS AT
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22k AW B RGBS 2 E K PO AR miliiny aiseroa
i (Po) (F, HUIBAEUERMYS (Gab) & HEfl CHIRL L 72 D

V. 11 miECEOASE

KOAHIE, RRIERSATBOEHII M8 T (HEC BT 5. A0 B RS & B X G
D), W LRI &> TOBRG. HETTEA— b U <& &

BRI 17 2 5 O B % 52 UL,

BF T (L AR 8190802), BEMAHEE & ANG T, RHEG AR 8 mm T 54,
05-15mm < BLAZV. 575 KT 4 MUK CREMEIEC. AT, BARR 4 mm T
B AT IR 01-08 mm 0 b ORE L, FIEEEBET, BEARENEMAS . A, B
BB IRIER, SR ~OBERE AL TS,
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23N FRCEER P RS 930m I BE IS TAT AR A R E LTV D

AR EHERCE h OFEREEE IR

V. 12 #k Gikes)

AEMRIT, BEARCE R OCEBRECE TH Y, F & U CARIXIE Mgk 76 5 o i) R i i3
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B, KEIRE, —RICH3m T, B CRBER N 22 CRRS L T A b EBs 2
LBV, I BB 078 SO, AT b 5 <, BRI I LoV T B (523).
SAEEAL S OBEHNITHR T, S50 EAE—EREE Gh. BOMRRSECTH B, LHEENS
VRS & R OB b I B (24E) . T AU A G A B O AT RERE A B B O
R, 1982).

BITTI, B, AHEE, BHLEAGEMOER S, BRE RSO N bR TS, B
B2, 02-12mm, KRT, WATETHIEMC, BomOMTREL TWsBaRH5. FEAL,
0315 mm CRUHER S F, BEAEAL TS, BHE LA GHEME 031 mm O R 2
L, BEM LD ROAEROMESESICZEL LTS (57 A% B 8000205, HiI).

BOBEARTIE, AEIFBAREZL TSI Z b b5, £2, REAIIHBRA/ NS REROEARE L
CHETHCERb . BERETILEATE, £ 56, AER, RRARELTVE. £<BH
[, BK 2mm ICHET B KA ¥ 0T T AT REERT, F, AR, RIRAHEEAA LTS,
HERIESRTH S, HBROBERATES 5. Fi, =< ORNRARGO R B S RER
LB, FIERBEIOT S 1 2 AL E T (F 2 7 LE S 8060710, I

IV. 13 & RGPS

A RAE i DS |34 B g sk C D 0 AR AL PRI BR 41 2 2%, ALva B oo Sz L g sk 7 EIZ IR < 43
95 AR, 1982). AFE T AR (1965) IZ & » Tk S, ZDt%, ARAIB)ICL > THERSNLT
5.

WIRAYIZIE, BEIK TR OERPIMES TH 5. WICTAKRAE DRI 20 7V ((LFSHEED 1220 T
BT OB LR RS,

Wk DA A R ERHE R PIREE (El) I BOR & IS 950m 3> 77L& 5 8060614)

BERT, 03-2mmOKEXTIT, RAKEZEL, X=¥A, Y:Z=RBAOZEaKEZRT. ¥
IRV RERL, ZELUTHREA, SBAREZELTHD. ANAIE, K& I 2mm, HikEE—FkE
DEEMETRL, BFEE LTV bDONREZN. HMEAET 2R HEEEERT bORH D, AR,
—fRICIIAMIE T, R TR 28T, L X2 04-6mm & Kb, RRT, #HEA (0.2mm §i%) %4t
B> TURT D, RAXY T v/ affEadrTbORd5. AEAIL, 05-3mm T, HF—FH
WThsd. BEMEIZELL, MRETYyTFrr—F+) 371 —2Ths. HYEAHE, 03-1.5mm
DRE S THREFERIZODTNCHY, =9 A MEELRT. BIRSEWE, BIKA, YrarolF
Dy, RGBS HATRICIEA T 2REA R S 5. Fo, BEEWE L THRIEA, FRkiL
AL, TIRARROND.

Wk RERAE RS (Eil o REEEFTE, ¥ 7 vk 5 B000206)
MERT, RARAESmm CHAREZREL, X=%#&@, YZ=RBOOLOMEEZRT. AT,
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05-4mm ORRTEEHEICEZ L, BEaA, PYEA, BEN AOFERZ2O06725. BEAE, 05-3
mmDRKEST, ¥ARTHD. Tor7vr—F ) A7 L—2A0BREHELZRT. I RAIL, KX
0.5 mm TR FIERICHOTNCE LN D DHT, =41 MEE S DR, BIROHWITERA, ~
Ay, AEPICOESNEZAERRS . £, BRIBGSRBFERICH S.

RIRIC, VA 7 WMk E R THO RSV, BERIC L EMRIEREL 2T L 2Rd. R
0.1 mm it T, khokA%E, REA, MEREROD D EA, MEORENNLR L. MAEERM
RIAEHDEREBICE > TV DAL H L. ZOBERE 5 X IIERETHERICBEL L T o -
bhd.

IV. 14 Ak (ZilE)

ZIAEERIE, —#&%I205-3m OEZFRH, NW-SERDO L ORL . FRHIEMAEREZBENTND Z
EMZVA, EHEIITIE, FRCE LBV TWS. BRMICIIFTAZ O EA0EATH 5.

BT TR (7S B000204), BEAE R TRIEAIZAFEZRL, 054mm ODREITT T F
RI4 FTHD. ANAIE, BFERT RS 1mm % TH D2, RAER8mm (SETH &M
Ho. fREE, BEEORESD, ANGHLRLN, KEREROGELRDLND. RERLYITS
<EFEh, BEEL.

IV. 15 fERAEHHDE— MBS OME R

BRI, AMBUZET 2 ERAHOE— Faiie, 4525 26 MICZOfREZRT. Q-KI-P =4
KR ohdEBY, RMMOERERIZT MY RAICES, {EREOHEKICTey NEnb b0
BIEEALETHD. BRGNS O & AREBPIRE O LN IERIGEE OIS, Try hSh
5. BIHGEMAED S b— /7 JULhE & KARIEREZ, aREFEPL MBIy Pahd
—J7, WRAERNREE D ARG EIE, Zno X0 BEVWBIZIE-ET, B EA—REALPIERT D
T=Iz, WIUERNREE R RS & RS OIS E R > TOMAT 5. AUEREEOATE O
BARIZQ :Kf: Pl 231 :1: LIZHEWIEERECAEIZ T ey hShd

(Q+Kf)-Pl-Mafic =X (5526[X) IZ BN TIXA I BRI 72 <, Suzuki(1955) 23 K45 L 72
KEEHERO T T ey hEaR5. £, EERICIFAEMT, < MEOAEICEAEENI DD
WIERHRADOEETN & LT LB L0, FH6TIIRIMy OERSE D, Q+kfmNL =iz
AZERPHBT 2T r Yy band. Fiz, APEREEO —H-CERERE, HIUERMRE T
FANGEZETRICLP0b LT, FEHTIIANAZEER2VEKIC Ty h&Rb. LEB->T, K
ik O 6 R BIE B AR DOIE A O — BRI L3R 20 KE BE L, £ KEBZWIZbE0rhb b
HEGWHEL, K0~7 1 7 BEMPHBLL TOD8N 5 B2 5.

ARRME IR O RO S B R L REW 2 70 GHUE) 28E L, (LZSITEIToT. B4R
2D DEL DL, CIPW J VAR, D. 1. 72 E&Rd. $27-29KI4 2 ~—T1—X,



H3E (FRM BRI DO FE A O F — N

No. 1 2 3 4 5 6
Sample 8061201 8152102 8060610 8061505 8001004 8002908
Q 43.1 44,8 40.2 29.8 29.8 32.5
Pl 29.5 28.3 31.6 . 42.6 38.5 29.9
Kf 23.8 21.9 26.7 22.8 25.0 32.1
bio 2.7 4.9 1.3 3.9 6.2 5.4
Hor ceeee e Ceees .7 A ..
Others .9 .1 .1 .2 .1 .1
Total 100.0 100.0 100.0 100.0 100.0 100.0
C.I. 3.6 5.0 1.5 4.8 6.7 5.5
No. 7 8 9 10 11 12
Sample 80ONO301 8153001 8001502 8152604 8060806 8001010
Q 30.2 20.8 21.7 20.1 32.1 32.2
Pl 48.8 46.8 39.1 53.0 39.5 33.0
Kf 11.3 24.4 e .1 22.6 27.7
bioc 6.1 5.6 16.6 15.5 4,2 6.9
Hor 3.2 1.9 21.2 10.3 ceree eeess
Others .3 .5 1.4 1.0 1.7 .2
Total 99.9 100.0 100.0 100.0 100.1 100.0
C.I. 9.6 8.0 39.2 26.8 5.9 7.1
No. 13 14 15 16 17 18
Sample 8061207 8003001 8152602 8160604 8061006 8002703
Q 36.4 39.3 31.8 34.0 39.3 36.8
Pl 24.6 27.6 35.0 29.2 27.0 31.5
Kf 35.7 29.9 26.4 29.8 31.2 29.2
bio 1.7 2.0 5.3 5.1 2.1 2.1
Hor .9 1.0 e 1.8 B
Others .8 .3 1.5 .1 .4 .5
Total 100.1 100.1 100.0 100.1 100.0 100.1
Cc.TI. 3.4 3.3 6.8 7.1 2.5 2.6
No. 19 20 21 22 23 24
Sample 8061101 8061401 8061404 8061501 8000207 8001101
Q 34.2 29.6 40,7 31.6 28.6 29.0
Pl 31.4 38.6 28.2 39.4 37.9 33.5
Kf 32.0 26.0 28.9 22.2 30.8 33.6
bio 2.1 5.2 1.9 5.7 2.4 3.7
Hor see e [ > T 9 coaen cesna
Others .3 .2 L4 2 .2 : .2
Total 100.0 100.0 100.0 100.0 99.9 100.0
C.I. 2.4 5.8 2.3 6.8 2.6 3.9
No. 25 26 27

Sample 8160701 8060614 8000206

Q 40.7 24,8 34.8

Pl 26.1 54,3 41.1

Kf 31.0 8.0 13.6

bio 2.1 10.1 10.1

Hor ceene 1.0 veese

Others .1 1.8 .4

Total 100.0 100.0 100.0

C.I. 2.2 12.9 10.5

Q A Pl AHEA Kf #YUKEA bio BER Hor MAPA  others RBWFLY - BILAA « Vb - KA - A
ERE CL RGiERERDT. 12 — 7 RIEMSE 3 KARERME 4-8 BIRAMPRA 9-10 h—J L4
11-12 dh v RAEME  13-16 WA 17-18 ABIARIGERAS  19-25 A B BUALRYS  26-27 & IRAEN POk
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o:] :2 «:3 @:4 wm:5 D:g o:7 +:8 6:9
2510 A5 it R IR O FE IR A RO — N Q-KE-PL =4 1 —~
PAERS 2 RERIERS 3 miRERMEE 4 F—J a8 5 v RGER

Ho6 WBAERE 7 AHARIERS 8 AMBRALRS 9 &IUER PR
TRRCE O 8 - 1% TUGS (1973) I8 %

Bio+Hor 4+ others

bio+mus

P '

Q+Kf
264 A5 b A R Hi sk o0 48 fa s S 0 & — NLRR (Q+Kf) —Pl—Mafic =
£ L5 A L



Fak (5

oMM X o 8 R e ] o b R K

No. 1 2 3 4 5 6 7 8 9 10 11
Sample 8060610 8001004 80ONO301 8060806 8061207 8002703 8061101 8061404 8001101 8060614 8000206
Sio2 75.16 71.73 68.56 72.99 76.22 76.33 75.05 76.12 75.08 67.19 69.47
Tio2 .13 .36 .43 .27 .13 .10 .14 .08 .10 .42 .32
A1203 13.37 14.34 15.83 14.15 12.75 12.76 13.63 12.85 13.72 15.70 15.30
Fe203 .84 .52 .94 .50 .62 .62 .56 .47 .34 1.12 .88
FeO .70 2.10 2.37 1.70 .90 .83 .94 .69 .84 3.07 2.43
MnO .04 .07 .08 .06 .04 .06 .06 .06 .05 .12 .08
MgO .15 .60 77 .29 .08 .08 .18 J11 .18 1.22 .82
Ca0O 1.08 2.15 2.84 1.85 .63 .67 1.22 .64 .97 3.79 3.09
Na20 3.65 3.52 4.48 3.29 3.57 3.68 3.77 3.74 3.85 3.55 3.57
K20 4.59 3.80 2.99 4.07 4.73 4.56 4.27 4,67 4.61 2.39 2.77
P205 .06 .09 .11 .06 .02 .01 .03 .01 .02 .16 12
H20+ .45 .62 .49 .75 .29 .33 .30 .31 .37 .89 73
H20- .05 .12 .08 .11 .09 .02 .07 .04 .10 .10 .06
Total 100.27 100.02 99.97 100.09 100.07 100.05 100.22 99.79 100.23 99.72 99.64
A 41.39 34.27 33.03 39.64 39.58 39.74 40.67 39.58 40.76 33.39 36.35
Cc 33.91 30.20 32.65 30.78 25.80 27.34 32.15 28.04 30.00 31.64 31.77
F 24.70 35.53 34.31 29.58 34.62 32.92 27.18 32.38 29.24 34.97 31.88
CIPW norm

Q 33.79 30:12 22.76 32.97 35.48 35.51 33.46 34.60 32.21 25.97 29.07
C .58 .74 .32 1.11 .66 .58 .66 .50 .68 77 1.10
or 27.13 22.46 17.67 24.05 27.95 26.95 25.23 27 .60 27.24 14.12 16.37
ab 30.89 29.78 37.91 27.84 30.21 31.14 31.90 31.65 32.58 30.04 30.21
an 4,97 10.08 13.37 8.79 2.99 3.26 5.86 3.11 4.68 17.76 14.55
en-hy .37 1.49 1.92 .72 .20 .20 .45 .27 .45 3.04 2.04
fs-hy .45 2.96 3.01 2.37 1.00 .96 1.14 .86 1.19 4,24 3.35
mt 1.22 .75 1.36 .72 .90 .90 .81 .68 .49 1.62 1.28
il .25 .68 82 .51 .25 .19 .27 .15 .19 .80 .61
ap .14 .21 .25 .14 .05 .02 .07 .02 .05 .37 .28
Others .50 .74 .57 .86 .38 .35 .37 .35 .47 .99 .79
Total 100.27 100.02 99.97 100.09 100.07 100.05 100.22 99.79 100.23 99.72 99.64
D.I. 91.80 82.36 78.34 84.86 93.64 93.60 90.60 93.84 92.03 70.14 75.65
Q 36.81 36.57 29.06 38.85 37.89 37.94 36.93 36.87 35.00 37.03 38.43
or 29.55 27 .27 22.55 28.34 29.85 28.79 27 .85 29.41 29.60 20.14 21.64
ab 33.64 36.17 48.39 32.81 32.26 33.27 35.21 33.72 35.40 42.83 39.93
an* 5.13 10.90 14.58 9.38 3.10 3.36 6.07 3.21 4.84 20.20 16.13

ACF %, A=ALO;—(Na;0+K;0), C=Ca0O, F=FeO+MgO (&) %, Q,or, ab, an* i, Q=100 Q/(Q-+or+ab), or=100 or/(Q+or+ab), ab=100 ab/(Q+ or+ab),
an*=100 an/(Q+or+ab+an) ¥Fb¥. HIFH 1 AFx v
L KBRS 2-3 HREHKRE 4 dYRIEHSE 5 EREHE 6 AU ALNERE 7-0 AHBALHEE 10-11 SRIHPIRE SWERO BEHAE, | RUSIE0R
2, 2,4-111%, WBERIZE4RET 2B EHLTREATH 5.

€€



Al,0;— (Na,O + K,0) -CaO-FeO + MgO —
. /N2 Q-ab-or-an MWiEifA% 9. A
& Ul O L SO SO, 1% 67-77% D
PICH Y, FrICH BTE RS IE75-77% (58
19 %. ARAMAKI et al. 1972) |12 L % B A®D
16 2 o I A A & B9 5 &, MgO,
NaO 2K <, KO 100 VWME [ 23 &
2 (B27H) . o NnF S I HrE (M -
J5, 1954 ; AsakawAa and YAMADA, 1980 73
L)ado TR 5L, RfkoBmR LY
Bl R & 5. FeOs & FeO (X, SiO;
75-77% D4y T H AR DA i 0 AL A
FRAZIEVNEN D T, AR ENTOHTHEE
EHTH AARDIE A DT & D
ELTHHALTWAS., 2L 5 R LMK D
ML, I - AR DTG RS I R 72
HLOTHD.

FH - &G (1979) 1 L 5 ACF X (5528[X))
TiE, AHIROMLRSEEIT, —HSZA7T0
FIIC T my FENDHOBRH D LTV R,
EERITD & A THEEkICHY, 1 XA 7D
EHEEWD ZENTES. koL ikEE
LV LR AERITENEZAIZT B Y &
nNaEmMRHH. ik SO, B E, sk
DA ETHLNHTHD .

JNVLAGEMTIE, TXTaZ o HLON
B L, 7447 P A Rd)IEHBE LR,
LhL, /A3 T o ZAO/ITIEE ALER
11z 2§, ACFERERIZT &4 7 DAt
A OR M A RT. /LA Qabor =f
B (B9 DAl o =4 ) Ti%, D.L90LLE
DA R H 1%, TuttLe and BoweN (1958)
? 1 kbiZE 1T B FAREEM AL < I m v R &
o, BAROIERMEDFEE LY H 0% or ik
SMICETe. ETan A bIEFITD 20 (5529
OEMD=ATY) .

=
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Al03~ (NazO+K,0)

T

CaO FeO+MgO
#28[%  Al,O3;— (Na,0+ K,0) -CaO-FeO+ MgO =44
REIHETHICAL 1 ¥ A FEREOEE SIS ¥4
T O REIR

Ab X Or

29 {F T v R Mk D FE R A FE D 2 L AQ-ab-or-anU AKX R A IREE27IICRAI L X iE Qoorspabspang
DT, MDEH4531E Q-or-ab-an 4 HAD Q-an-X Wil Tdh 5. B FERIT Srewarr(1957), Turre and
Bowen(1958), Yooer(1967), Yooeretal (1957) 72 LI k5. M#ITNGOT — & Z MM CREATRTH S

IV. 16 FERIEED K-Ar 44X

AR[RE HbI L R 28 (5 1) I2 DWW T RERD K-Ar ERIE AT o 7= (§ 5 %) . BUBHEME L5
B0 R, ERBOREIIA T DY T 2HHE TT o TW D, AR O Tl & B sk 2
BAER, N THEDOEBITRNBR o7z, MERKRIL 2 HEHZ DWW TIX 62-65Maz < L, HIE
BORRL ST 50, 3REHZ OV TIZ4-13Maz R’ L, BACE T 2 BEHERITES < HARH
R LTV, IR BOREEHT, Wb gt o @R R ELHE A B ERE S R0 T, o
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B5&R (R ERIEHIS O S RO BRERO K-Ar FRHEE

. 40 40

BE| B K & (FrrLBRE # Ea) K (%) (10-5?5?1‘%/@ Am(l%)Ar ?Mal()t

1 | KARMEHLE| 8060610 |8 2 8 & B 2401 0.205 46,5 | 13.9+0.7
4.04 0.209 40.8

2 | ARICEEEE | 80N030] | ARAEERNTHIEE | 5.% 0.109 4.4 | 4.7%0.2
6.00 0.110 48.4

3 |WEBIEEE| 8061207 | ARAESEBRESNEE | 3.4 0.875 75.7 | 65.0+3.3
3.43 0.888 72.9

4 | BYBEUERE | 8061101 | ANESEREREEE | 4.97 1.22 84.6 |62.3%3.1
5,01 1.24 88.1

5 | &RIEEIEE | 8000206 | B EZ B TE M AKE 5.3 0.087 27.4 | 4.2%0.4
5,33 0.087 34.4

Ag=4.962x10-0/yr 1,=0.581 x10-1%/yr 40 K/K=1.167x10~*atm R : Teledyne Isotopes, U.S.A.

OHIBICHAE S FIZHIRICHE L TRV, BirAEREH E TS L7 KEGEMRTEL TV T, B AR
WX HHLWERAEORER K-Ar FRERLTZEZZDZELTES.

62-65Mad JlEMEIE, ZhE TH LN TV =51-54MaGa B - [, 1966) & v $#910Ma HVY. Zh
AL AR AD 6dMa kA TW5. F, FUERMEED 62MaTh b L4 5 &, EED
MM B 5 T DICHBRICIE S 27V & LTh, AUHHCSHE (58Ma) K& LG RE T (59Ma) L v b iy
WZ ke D, AHEAL )T, BUERSE A REAICE O S EKIEEN 2 b O KRBTk
SNDER, 1982) & T5L, ZORTHLIFEODLRWVEREZRTZ LITRD.

V. #r B = %
V.1 3 Br @

& AR (1931)

wmaih AR R AE.

S R T SIFIEERINCH - TIE 0.5-1.5 km fig THRWHRICOAA T 5. WL, BE)IkE
W7 AL, RO —EII IR EWTR W - 5.

1L (1968) K ML HIZE A (1976) O MU ERARE BT JhuiE, MARBHUAGE O RJERIC b 43467 5 AIREMEDR
H5.

BF AXEHIEOBE =Rk FMIETHY, T FEEOBRIIANTHS. EOEARRE & IX
BETHLN, —HFFETHLTWD.

BE THBEAMRICEN L THRWZO AR,

B FICRGAEARKARENORY, HAMICEEMEICZ Ul —/ s o i E % 5
To. EA—TRAIE, —BICHRTHLINEIN THERICR Y B —HERAIREELZ =T, Hx oD
HEREREIE ORENE L, B LT, BEEIROBEENE L.

TEREEENC L 2 ER-CEN b L <, BERSLIR O 137220, 0.1 mm LU FO/NE RS HE E
N—HOFREEZ R LTS 1T (1949 1 Kaug, ESHFFE/NERE O RIIGWOZBHETIE, A
FROMME S B L T, BAEEICIIMEORAT ZADWEE D Z 155,
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{€E HFTOFEAA964) 12 LniE, RikBHma & LTix, Grenlla sp., “ Cardium” ? sp., Tellina sp.,

Mya cf . japonica Jay, Calyptrea cf. tokunagai HATAI & Nisiyama, Palliolum (Delectopecten) Peckhami GABs,
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B30 R I BRI DAL SR O K-Ar ERRANERBHREM BRI B 75
(B 5135 5 FUCKES 5. 1AL« S - A (1966) I S 5 JIERLE & MR 4R
AL, HLUBEERIC L > THAR L To 5
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WX BT O REAEE (FAEY B EHATORINA)

Conchocele nipponica YABE & NOMURA ZPEH L, Z DI M kA (Salix sp.), fafik (Sardinops sp.) oA FL
WEETD.
S AT (1946) OBIRE, B - AR (1964) ORRATREEICH S T 5.

V.2 & K )3

4 AW (1931

By SR ARIA TR Dy & 4 A E T ORI 1A 7 & OASOR S — )\ SR A TR — )\ SRR R D
B,

S PN A P ILWTE IS o, RN DA, iR I |2 SR S AT OB FE T i IR < 4y
MY 5.

BF FEIWELZEIC L CHEAZRICT 720, HETRAZRIZT L. RAoHIKTIE, Fo
MG TERY, Bo/NIEsE bEABERTHD. RO R iR 559 2 55
J@, TR, mTEE, TEE, PEE, e, s bREEICKS S0, SEERITES RV L
DERIZH D

PRl Hss TIX, BIFTE & I3EE TR L, BT/ NIERE YR AR IC A L2V T, £ 0 RIR
FEAHTHD. Thns, fllEE, SasE, S rEE, LEREO 4MEICKs Sh, KB EE
SR L ORBRICH S

B RICHEx OMEERAEEE LV R, WEEIIWERAENES LSS DAL, B
FROMEE T, AFEHEBEORENE L.

R HEEO TS MEOWFEHE FICARBEILAZMEERNOEL O THLDOT, EHE Lk
FH7Z ZTIHAMNT S, L, ARRIEHE O B O R) IR CARRE O ETEE AfgiIcEn - L
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 RROBEETED S LT 1ED> (1980 1TIRD & 5 b Az @A LT 5.
Anadara sp.
Glycymeris sp.
Cardium sp.
Mercenaria y-iizukai (KANEHARA)
Mercenaria sp.
Dosinia ? sp.
Lucinoma sp.
Soletellina minoensis Y oKoYAMA
Nassarius nakamurai (KURODA) ($87E : FH FF k)
72, ZOMICY X DEDILA, Carcharhinus sp. (BETE : B RN— R R S hi-.
£ 72, MORISITA(1953) IZ I i, HARBO FALOP—HK AN, 7 ={kf (Ssmondia naganoensis
., nov.) DFE A ST D (S EFTEAR).

V. 2 1 BTHE

Nk (1980)

BRI IR D R~ B,

S RIS R ORI & > TSRl 72 575, 2k LCHIFEOMMAEIRD %< L 3
. i, KRR RIS L, KB SOREE T LT U<

BE ATBICHEAICERY, HARFHBICEA BN,

BE R 10m T B, IR HEATH S CRFTHICEL 720 100m Bl L7 5.

A PR HURLO) P (8 B (LR 0% B LM S 2 LU N R LR (— 0 D)
B, BIE3cm MU FOMERS < F v — hAMBT 505, BHH S ROREE, B bETEER
B. RPN & B s B E o fa B (10 cm i) & TR &N 5. 1L FIEA (1980) 12 K
VL AHRR T, AR TR TR AR E R T 5.

F  ARBEHECIE L A LIEH L72us. [ - B (1966) 1< LhE, BIRITRE, BIE7R b ki
T & DT B 8 LTV B8, FREIEANTh 5.

RE [P - B (1966) 00 R 2 EE AR S 5

V. 2.2 T#HE

w4 Ik (1980)

Wit PURA AL L— BRI

S AR R OERERICKE ST, AMIROFEAERETRAROSMERT. TRbb, #i
FEEFRA G5 70> & B B A 20 > TR AJEDY, BB & IWEANC AT TR Y, A AR 2 B Y
BT, rolEEzdbbEL, & BB CRIIEIC T h .

BF ETHECESTERY, PHEICEHBTS.
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BE 600mli L.

A FIKRO—RIKREWEIESE, DANERARENGRY, ke X kT 2 mE—EaE s
$otepete, KRMOUERREER/ MBI ORBENTE TE LLEREN TV BN E. BHBAIE, —
EAEATIEBI AR T D B RRRICHR T, BT 2 S ARSI BV, EIZTF ¥ — S b 22 55—/
BEREAELTZ Y, WaRnIKERAEOHMEZEL LR H 5. WaERE LEE, —BICHERED
RRERRERABN LD, BHOERREGITEN L T 5. Wi, iRk TR
T, WHEIEESCHE & & . BES ITM—/ BN 1T, F o — MOBWE N LV, A ENR O
R EAEE BIFTB AR 2) 2 W% 5 AT 5. BT REIE O WA PE /5 0 6 8L 2 5 Tk
DO IR Z L.

FEL  EH(1958) 1L AERRE O MR A EMEE L 0 i R T A WS TE 2 A E LA E &
WL, BAEOKTMEE 72 LR, X0 ToMEZEHIOICHFEESZEx 2 L3I, £
Mgz b OB HEET H Z LN HH 2 2T, HAE MHICED TRL.

V. 2. 3 thEE

fird ik (1980)

By IR RS

DA AHER R R EZTCEL KO AL, TORMO—ME 2T, ILPEmIEEAMT TR
NI Wi 7= % .

BF TFHEEOCLESREE W5,

BE 70mRG~MTIEEML 75).

B DARUWEOEBRWERSE L OHEEN LR, AWK AR T TATERARET 5 2
ENRB. FTz, BEIREOBEEST v — NOEEOM— TR G I L b h D, AEROWEE
i, EEARLND.

W

V. 2. 4 EtEE

& Nk (1980)

i RSO SEEFARE.

S AMEA R OBREAERE L3O L, TORO—EE 2T, JLFEEE) W Wi
ns.

BF e RO L E & Wi OBRICSH D

EE 200m+.

A FICRE—RRKAOWEIREN DRV, EEMEOZ LW SIS BIE &t HERHHEE O
FEEENE L,

V.2 5 gt®E
w48 N (1980)
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FI2K  HEAER EIEOWEIREN S BE GULH R

Wl AT IR — K

S DWURRAE I EANIE ) b B SRR 2 R L U, BRRETR B R AT C RIS AL ED 2 Bk <
2, BT CE RN I RIS 5. 2ok, MEITEICEMNARREE THE, I TiAM
MR & BESWCIE B L, KIEMTRMEE THmT 5.

BF LHiE»oms L, NIEEDRECES TEPRDS.

BE 600m+.

A BICHHEEEWAERB IV RS, ARRAEEHSNL VD, DEITEERCIES L RS
N5, Eio, RREHRAT 7, NTE R EEFEOHERIIE DRE D LU,

V. 2. 6 #LUME

& M- FAk(1964)

maith AR A SO L.

S WA P ILWE, A RIRE W o, SR mANC R ST, 2 oI E ALIZHIRIC
ST 5.

BF TNE & OBRIEEE CH7- T D720 R, B O BREE &3S (TR Bk TH
5.

BE 400m+.

B RCOEDEREOFEER, (—EEKE) PR ETRE, M— RN DD, BT 2
em UFOMBRET, Fy— B3 RKEOEEDS. BaTICE, FHEAURRSHAE ENEHS AT
HEVREZRT2LE 25055, HA - FARA964) I LAUE, KO MICHBEE CRRH ADHEHT
HLTABRDD.

LR WEWEERZRNCFEAERER L.
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st 5 EBbin s, (bAZEOHIEIT e < 5% R
V. 2.7 HEBEE
WA AT EAk(1964)

B\ Az S AR T R
24 T

s R AR D Sl A T
JR73 = Tl AT ICHEL 25,
BF

(2 BB B YR E TRIALICHPIR AT L, ALES T, AERT S
Wi A RV WTRE,  va v & B BT 2T 7-hu D
TOLOKLESE IS (W) CTHEHAR Y, B OREREICES TEDNLS.
BE 300m(EREAHT, HP - 4k, 1964).

B TICHEDEREOFRAR L SRDEIRENSRY, HAIC RS M — M & e
Wi B T, W EVERE DR/ N D FEED E LW
£FE HEF - EARA964) 12 g, JMUR EFROREDENHRO X 5 Ze bt Pl 2 #7551 28k
B & T 2

Acila sp., Anadara (s.s.) ninohensis (OTUKA), A. (s.s.) cf. daitokudoensis (MAKIYAMA), A. sp., Ostrea

sp., Venericardia sp., Lucieoma acutilineata (CONRAD), L. sp., Clinocardium shiobarense (YOKOYAMA)

Laevicardium angustum (YOKOYAMA), Katerisia sp., Clementia (Compsomyax) iizukai (YOKOYAMA), Mercenaria
y-iizukai (KANEHARA), Pitar sp., Dosinia nagaii OTUKA, Djaponica REEVE, D

(Kaneharaia) kaneharai
incongrua (v. MARTENS), M. sp., Tellina sp., Soletellina minoensis (YOKOYAMA), Calyptoraea tokunagai
HATAI & NisiyaMA, Tectonatica severa (GOULD)

KURODA, N. (Hinia) japonica (A. ADAMS)

YOKOYAMA, Angulus (Peronidia) venulosa (SCHENCK), A. sp., Macoma tokyoensis MAKIYAMA, M. (s.s.)
pol s AENEEVI =

Polinces didyma (RODING)
LOROEFEARE LHEICARY 32 L b s
V. 2. 8 HERE
n

Nassarius nakamurai
RBRETORMDEH 5
& W AR (1964)
wRi I\ SR — 2 WEAE S A TR~ OE IR
S RETREEE D EIFFR S oo/ Mk

RIS, L, SRR DR S T R IR
B, RS IE CRRTE
BF

IR S A, R & H < Bl 2 U 58
A TR
W=D,
THLD B IS THZR Y
BE 700m
=M

WA, RIS, J\IRAS
o 1 CHBTS.
WL L TAROHEREE N FEIET 2
HJE,

T, IRE—IFIK RIS & Ml—PRE L DRENGR S, EETICIEIHZEHEIIC
5. TENE, KB OBCKTR—R A, BE

K OS—/ N O HE g 70 ERROMALTH . W

WABTENTNDZENREL, BULRE SN WD, FEHMRICROND LD

DES R EIRE & D
I, FATT I TR EL, %10 cm KORE
34

WK PRS2 PR
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B33 HAEE T E O EIRA RIS IRE UK A A E R RO R VRS O
AP PR T SR D)
TR RT S,

THEBIE, SEEERA R EEAEE L, MEEALCROND. EETIE, BUREOBESREIEE
LOERBKROWEREPERT 5.

B HFIEHN Q961D 2 L, Portlandia (Portlandella) cf watasei, Castanea sp., Eagus paleocrenata,
Carpinus sp., Cyclobalanopsis sp. & DEM A< Cyclammina cf. pussilla, Cyclammina sp., Haplophragmoids
cf. renzi, Cibicides cf. lobatulus, Rotalia beccarii, Discorbis sp. DO H FLE(LA B EHT 5.

BF HYIEA(1961) © BJE, M - bk (1964) O B LIRS 8 O —&6, AN (1970) o B i) E e
HWEERBICHE TS, T, ADNIBICREELTWD. —J5, PN - R (1976) 1%, AHfE4% -
HR/ NS AR VRAE B O —IBICAH Y S, EARBEICHIE LTS, E£7z, KB (1976) b AHIE & AR
T EAEICHRY S, FABICHEL TV D.

I T, HBEDOKREITHE D AR TIE, bAD ENSIFEEORIAZ LS, SEAEEET
2.

B, W7+ vV~ 7 FRFINV—T(1976) 12 Z O FER %2 T Rabaes@IicEii ST s
0, G (1977) DFERIO L O IR L <, RITVEICHFHINLIRETHA .

V. 2 9 LEHRE
& BIIEHEE S v— 7 (1966)
B A SR LS~ E D E IR,
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A AEHIE T, ABBO—EH LS Ly, @FARSIA~T T o OT 52w, O
Bz, BAWEUTRE R LY %

BF TOoBEREs TmsT 5.

ERE 450m Ll L.

B BRICWERENSES T, —MREIELEOWSE ZP. MBS ORKERE TR LS
P, HERGRETE I L CZ L. SRR —30 (BRJIEER) (0%, B C LR ORI A5 B 3 S e
5.

£am mPE Q96D 1, KRB/INERREED A LR LA (Eponides cf. frigidus) 2 #i5 LT\ 2.

s HAEA(1961) O CRE, M - bk (1964) O B LA E eSS T8 O —E, I (1970) O L #EwbiE b
BIARBO NEBICHY L, /MIEIcxitbsid. BEmREo&e &Rk, 6587+ v~ 7o
G N —T (1976) VTN « YA (1976) 1%, AHBIE & B/ INL B AW TS HJE I Y S & HFARBITxt
L, S%ICHEEEEL TN D.

V.3 O A &

BP R AL B O DB 2 = 0 B AL LTI 20 THARRE Tt —& L a ok (—HE Rk
WCOABEREANCUTEAN) LTS, EnE, dElE—E» 5 bt c, ket JVOE RIS 1 km (1
. ESIH mH10m TH 5.

OAEERIRANC T T B—HFRKEBAZ 2L, SEAOBEMLA LS. R TiE 20-40ecmk
DOHEABELRI 72 > TRHVEIEEPICRIET 5. AFAOWEIE ICHWALEE 4 52 Bl L T1D.

PMEE T TR LBEEIIARIR A, ARNKES T, BICAREAIT1I2mm TEERWLIAEE
L, —#fIERb LT d. AR, EABRLR—ERROMEROMEIE N L <, TDENPDT M
PRI A BT,

V.4 /)3

W& AR (1931)

B ACERER AR S LS BT > O [RIRR IR ALAT 259012 38 2 AR 11D .

S AHER L B ANC KB S, TORMICHAAT S, Tbh, ARIEFEBIC SV T,
B R REATEA L, PSR AT A D A LA @ - Cdb LU, BREEH B FAL S CEAHE
U TF A7 LCHmd 5. EEAERE TSI MBE -2 o0, TIZE FLT, Al
MR Z MR L, ARAEINARAME CUFEOIER 272 L, bk U CRmEEREICOMAT 5.

EF HEABICEAICERY, HwiEEIESICEDNLD.

BE SE—2U0ia Tk 1,500m.

B ARIIKAE—FKE (LT 5 & FHBE) OSLROME, BERE LK OBERE-L, Fnb
DHFR?, WEWEIRE LR, fARE&ROEIKETRSE 2T, BH-10800 D I b ATE R ALt
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SHr IS AeafEoakEagE L LT Ta L, FMraZUEE, hiiz@mEMmEs 5. \EEET
AR &S Te, SERECEEE AR EN, TRIRAEA S, WG THerIcBibihs.

LE  TaNaka (1962) 12 & 2 EEHULA OFIT, HEEO T IR OHFTEE S & Ok, 1980) (I FLH#
SINTWVWDHDOT, ZZTHEELZET CTHKET S, ZoE ERMAWE) bREHT S (HT - 5F
S, 1964) .

V. 4. 1 EYRE

W& /AR BRI (1950)

Wi SR RO T O RRE) RV O B TE.

At BHEARET 2 WEAE IR ANE D T RAE M RA R Lk L, BIFTINCHR - T
Hid 5. AT, REDWICHHRR K 0 EICHEAE TR &2 W USRICECE &, — TR E
Wiz 5725, HICE T L, SR OAEMNARICE > CAMmAEZ UTHICERE S, 2IEcETT
BRINCEL, RLREFVICMEZEZ CHICIEL, RRMEREEEKT 5.

BF HABIES (g CERY, EMEICES () cEbnD.

BE RO 2GR AL T 650m.

2 RIRAE—FKE—EBAORTR—HRE, BEDE, ROBENGRY, FET
1, LIELIEERE L5, ZhBHOEFITINT LM TIZRLS, 7IT0RECEMELLELL
RHAR EER—E BRIk E 292 2 b0, MkEOL L Xear 7 Uy ay, BWHEIRAD
BEREL LIELIEEEND. BHEIBACAROME bt AL OERE I EHETIER .

BERLHTE =R OGBS, EHEZR0F v — b, WS, RS, AREE, fRhakEnd
D03, Fo— MROMREDEBT 5.

A (1966) K Ut HIRABAYASHI(1970) 12 LUE, TRIOHEARBIOBICILARD &, BOBOKE S HH
LCkY, FHRARZ30mmITEL, MEELEFLORORRERD. £ L TEREBEORALZ, It
TNTAOH - EARE (B 2 WVITEEZR) OBIRINHESL, ERARO —MOBHZEKRL, fREEK
BT, REES (R ORI SNz Z L2 BRI 5L E2 6N TND

AN ARSI O A g fie FALOBLIRAD A X BEMEE T CIE, 12 & A EM 0.2-0.3 mm 2 O A Jhi 12>
HIRDN, CEBRZELIENEREINS.

B EITE AT TR A E LR — O AZE 2 R & B3 & T (5361X) .

i EERATIT IS g 0 B 50-150cm JE O 7 A i & Bkt

M HRNENAB) L, X EEEEKRBICEHED A, I T, /MR- R (1950) I29E - T
AU EICE O TR <.

V. 4 2 EXE

g /AR - S (1950)

B Sk —EM o RGE L

S AHAAHT X S AV CUTIC 2O 8 IS BCE 2 Cofi L, B C©— I MW E o7 o
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#5350 /NI 8 B E OWO TS OBt mi /M A )

2, Bicdb B L, BPRE R A BCR W TRE/MARE D b TR IRMITICET 5.

EF EUREICES (W) CEAR Y, JEEICES TEDbND.

BE MHRAHETH 850m.

B R —IEE— IR A, MR 7L 2 — R HLRAD S, BRI R O D 7 0 B IR
WEIEE A RE A, LENEY RIS e ONREEICZ LWV REI S D8 2 Hte. Nz ZY)
WiE LR L E R, BRI, B, B, T — PR KIERE AN, AREEE
e, BRIZ1-5am <SHWVREZNAEHEK20em < HWVOEEL H D IEIKAEN. BEIZIXY v T v —
IRIAATIFTNEET LI EBDD.

itHm E%EF%K@,%%G%&1%D®%M—m%ﬁm%ﬁﬁﬁiﬂ [ U ESW: N = A 3
FN DY RIRAE T O L & b, WD EZ BT D, I~TE, N 2BERS
<, WA ZRIERE 2T L b,

YR ERE

e A0 (1957)

By R T U RE

2 BRERHISER S, FREN TR IR, FEAM, WIGREFEIC, Wisiicomds.

BE #@EficLr RicHEns.

BE #10-20m.

Bl A IRAGABIEERE T, BARSCERIKEDS, JedoMAERER (1-2cm, &K 4cm)%
Gie. FHQA9I79%) I L hiE, HE T, EY T4 MaedEh, BIEAR#ERDLEEZ LN TS, BV
PR 1 IZRENTWD LI, BRI ECARLEBEALDRD. ARIE05mm L TFO b DRLN
B, LECImmBEORZIDOLDLER, FEB—MELZRT. BEAE 3L A LD 04mm L

TRV OFEEE.
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36 NIEAE PSR LT 2 S KRG — ORISR CRIBATIE B2 D)

TCTHR—FAREZTYT. AL, ffeans, SEADKTS T, RIEAPN T AEOMy 2 E .
LB 427 (1930, 1931)IC L D BRAEHMRED 5 LYFEHEMRE L RSN DML REZET S, Th
RN, koA TR EORNE, VE, 7 A 38, ERHE CIENHERES S R LTS,

A (1970) 1%, HUJBIZE Y & 4 (Bambusium Yadakeides) DALA AL A MERICE ENT WD 2 & & HE

LTW5%.

AR XIS M B AN i 0 ¥ I MR RRIC A9 D0 0 /NI ZEBIERE P IC, B OBEERBR O
5. BMTERHESICIE L, BEECRMOTIZIERoERNE L. B, 5-10% m THEBEOM
BIRAEIZ1020m 1 F E O TAZE LEALLTHD. WIRMICIZERA—RAT, RELTORHA
Bih, Si#ARETS. ST, 1-2mm OAB—EAREZ 2 TRRABAENE LD, 05mm <
DV EIEA OB IET 2. AKEIREA, A, ARREOMENSRD.

V. 6 & it JE

BE  REIE) (1968)

B R

3 AHER L OB AN R S, BIRILE A TR, TR BF~F 2 JLEICaM L, B
IRV A BRI, AR, BR, FHAL@EY, ALE%ER S iAo E £boC, kL,
L I C R 1 & BB - CIse LM R DAL & T < .
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BT HRALIE ORHRITHCE BVASS ORI HEA)

B NIEERELESICEY, BLOAME & TEGEGETHDS. I, BILKIZEICRESIC
Bbns.

BE KEFHEAILTHK 300m.

B FIORE—REAORRRICE EEKE L OREREN GRS, —RICEFHTH 22, K
AT TIE AT ET 2EH b H Y, B lam LU FOF v — MOME AN S 72 5 Mll—/ N
ERLIELHD. BEBIE, BICE o TEL DA 2580 I L2355, BT, JeFodtmss
TiX, 1em L TFTOABARD T ¥ — b O/NE R 1 -3 em BEEORE A O B/ NE R & 2 RICE A
TW5., BMKR 2R LTHD R I, Hfme LT, @R aEsRkb2<, HIRNICLEETH
5. ZOENOIREIM E LT, BEA, RER, A6, L@z E.

FAR LR D, BEKEREIE, T (1979) Do & 512, B E—I <RI HERE L 7o ki
THEFE CTH 5 5 .

M HEABEDCE GFE, 1954) R@ZFREICE GR TIEA, 1957) LIRHENT- b DITHY L, EFH ORI
JE T Cngg, 1980) itk &4 d.

WA (HER) M- \EAR01976)

With  AESORHA M TR R

2 AMEMNTER E AR SEA~T Y, AlTHEMMREEE, kL, F/RMHIET,
B AHC SR S LR~ e <

BF THOREREICIIEAICELZY, EHORERE&IZES -BEBBOMRICH L. BlkilaL
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—HAEE THET S,

BE I TH 300m.

B BICRER—FIKE (BLT 5 & mIgE) O h—HRRE ST, WETRSE LB & REANS
Higald. Wad LI UISRbEE 2" L, REEHS RN 08 —RIBLIRTH 5. —HEKE T
5. WHEIEEIIHKE— KA THWREZHL Z L3S 5. AL, M—MECHENL <, BB
Fr— FREBTH L. BRERTR, FERABLRICDETICBOAEND Z &b EW. KEF(1976) (T &
E, BIIFEETIE, #om-108 m EORAE—MRIEIKE % 4 BUEZ:, b0 5 b O EIKE
WEEZ IO 1-2em KOABEE G L.

A/ HTENA957)I2 K, Sequoia, Taxodtum HEDOWMILA & &e. EH - BI(1966) 12 Lhid,
Corbicula sp., Viviparus sp., Margritefera sp. 72 £ OUAKMEDHIKE ML E 2 PFEHT 5.

M bk - T (1950) DA ECE ThAETE O LE O —E, £ TEA (1957) DIAHIEE WA AL D —
B, AR (1970) OAHEY BT IR A HD BB IE OO T IIEIEY L, KB (1976) DA MBS OIS e 12—
B 5.

@Wa N - AR (1976)

W KRR R RS

A AHIAAR O BT 2 A M YE O BT 1A R D S ALeRIC IR IR T 5

BF THoiAtEg & 138G W ORBRICH 20 EAE L OBRIIAITH D, —HIAHINIEIC
monsg.

BE 300m B |-

B WA LDEREKROEORENLRY, —HMEoO#RE Al ALK CHEK—IKAGRE 2
LEVbd % Lttt 70D, —RICHIRI T d 2 N ER AR —HEE & 72 5. WY IR I IK t—K (4
TWATIERAFEE L —HRIL L TV 2D, KEF(1976) 1%, REATER K OPEEMITICHEW T, BAZIL
EERE, BIKABEDOA-> T DBHEEAARBEORIRE Lz, $£7o, MMEMTORKABEETOBE LT
BHABENNEERELTWD.

L INEE (1970) O5A MRS BLIR A RD A E O EBICIZIZHY 5.

V. 9 BlkilE

wE RS ) (1968)

B AR C IR s B B~ B I U O FET.

S AL TR PR — R/ LR DR T 5.

BE  FOREECRMIE L FHAICE S

B b I — SRR 22 L VA RV ORI fa B — o LB 0 725
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M KIS0 —HAREE MHELE) Picomd2 v EX L, IMRYNEEZ R ESICEDS &
FTOEAND DN, AMMTIE, SLHES, MEAEWICEDN D Z L REFHEMTIAHTH L.

V. 9. 1 EBELRLUSE
wa  (FE) k980

2% HREILZIEEZ TR K518, BEEisicaLE 5.

BF A RIEE e T ERAICE D .

B WA SRR OB L AR L RV E OB ABE R OUKILABEE O/ 5. WIRE
Wik, FfERE CTIEFRKEERLUIMET 5 &, AoXWREROBEMLN B, 8T Tt GEVIIXIAR 1)
IS AZ R L, BRIIRES, BEOICES, BT ORBES, »AbAGEET. MAABITRIE
FAELTVD ZEABZ0. BRAFAELZZ LUAYICEL2REEZRT. F@EaE, 2-3mm 2
2. ARTEMRORER, A, ROBSRIEEOMMEN RS, BoMIILREE THD. B
T IX BB OFEENE L.

M R TFEEOZINEREET LA A IR L T, K-ArERJEZIT-72L 2554403

Ma D % 157-.

V. 9. 2 #ERURUE

& Nk (1980)

By R

b i T Vi ATAE S Bl

BF ZilkiliEo—i.

A 5-10 mm £ (B 1.5 cm) OF @GR 2 S H/ICE 2, B CIIAEA 0 ARG OB
b HEMO. Bl CIIEREA—REEZZEL, HTTHE, ENCDROEHBASHrALAAES
to. BEAOMEIZOWTIE, F551E02(1939) 0 (1939) DR LWEEfiAAH 5. A AIFE IR OR A
D A CREBRE DS DS BLF T 5 .

V.10 Kk & B JE

@& MK TH1952)
Wt A BT AL — AV DT, H EEI oW TS — K, A
U T R — R A AR, KRS T, TR B 4 B I L
DEHET 5.

BAE AT LD T S & 50D, B R B LT I 7 < Ak & LTI
15,

(L 137 (1976) O MU BEAERE O RRATIC AL, 553 SIS (3.0 kan/sec) (CHIY L, HAA /A HUESHBIC
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9 500m JECTIAA > TW5.

BF Rz LEiciecoh, PRI BEHER R R HERE I K > TEDR TS 0T, &
BOLETHRIEIARHTH L. T LV iE, REEE, ROUEEIIC 3 Ky Sh, SMEkiTEae s
WL OBIRICH S, 72k, /NMRAIBO)IE, H#HTIR, K, KyULo 3HBIIKS LT,

BE 1,650mpl L.

B ECWbW s RIEAEZLEOES, (B BIKEL, BENDRY, BE, A, BKE
W7 & &P,

M BRE LTEEF—EHi L STV D2, FMEOEHTRET 2 L 51T, SERFORMEH
5.

V. 10. 1 &=

& /K - AR (1952)

Wb KRETTHESED O IRAAR) I~ DOFTFIIRIA .

S BEFF IO RN 2T Tl R 2 oI~ BT b, #EE R Lot
5.

BF TEIIAETIEEDbA TV, B BEREE L S BERICH D,

EBE 800mli k.

FH EIWDY o RIERH L IEES, BREIKE, BEEROENHR 5. BEEIEIN—XT5
cm FiiE O —H B 2V DS B RBERITAY 25 em Toh D, /K« bR (1952) 12 K 2 LM b o poL A
T 70em KBR SN &S BERE, Fy— b, BEE, BbE, MianE<, zodnzils
CWERA bADREGE. < MY v L, BEKERDE RS D725 . HURIED S O AR ER 22 ik o
e (AR OB E — ALY E RRVRE OME 2 e Z &R DS, LIFLIEWEPIC/n AT 1)
MRET L. EEFTHREERY, AROBEELRL Z LR H 5. BREIE, OB CHEA BTES
FHUIF LTS EAERER TS, £72, 05-3cm OABIRE SR EDO SR 2E50ES b5 5.

AL, AR ABDIC L > THEULD KM HY & EZ DI, Ak - AR (A952) Ik - T
BERICHE LI TH D 2 L NERES URIERA IR ZICE L D bz, Zhid, Bfows
Wite L CHEE R ICEeE AL, BE O b o RER B ERICERH L, RIELRmMERF LA LT
. JRE—REIKETHER L TR, HifoRENRFE L. Hisidr bt (NS-N30°W, 70-88°W) 73 Rl
LRIZ P PE (N70°W-50°E, 80°S-70°N) ZME#I T2, Fimm-2cm EEDORMAESRT ¥ — b, WD
BOBEFEEH, 05-2mm ZEOLROMEF Rz E. ETTERALMREFMELZZEL TV,
FEEA IR ORA, BER, ARN/ZL, v by 7 RAEH T AR TRANGHEIZEN TN D
VI il 2 K OEBIXIXR 1, 2) .

£E  HH - SRR A964) 13, JeiE i h HRKEE “# A (Anodonta sp.) oA LA (Metasequoia sp., Salix
sp.) ZHRE LTV 2D.

ME AR SERR(1952) OALBESBERC S ERIE, INEIE S L — 77 (1958) o4k x 7 - BEEEE, Hp
Ak (1964) DFEEEPCE BB ICATY L, BRAIZH>(1946) D A B8 FEBOEECEIZE725.
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38 RIS A O REPCS K OV G BT SP-A 11 7 )

B — OB AR OMNEICLD &, Kiga
LAY, N154°, —56°% 7~ L, JRALPELE &
HEE SN TS (I, SERK, 1964).

V. 10. 2 BHEHE

B /AR - TR (1955)

i £ R LIS RS20 Pl

b K N B R o I N B L R B e /AT Y
NSRS B D RATUE E THARIC O L, B &
(LT (BT 7= 2

BF THROHLHEICESICERY, biLo
RAWFRE T 5.

BE & 350m.

EH EROHRoWE L EzICHEN D EIX
EINOIR VIR HICHE L7 D, WAEIEARE R
T, BKEOESITEA G LD, kLR
—LXHETLEEE, REHRAROKE 2k
Tp. B3 10cm LA FAIZE A LT, WAL AEE

BEBOIX] R 5 i T e o b o0 RIGH A S 2 | LUE VR
(S )

HITRDEHLHD. BITHET, Fy— FMERTHLN, ML, Wb, ARES, HH%
G, FAUS, FE 4L B DA (1:10-20 cm) & & e, FILMRBITEETIE, T v — MEEFICHE
BENTWAHHLOREOND. BRAEITAGEREET, & on OF v — FOMBERSET I L1 H 5.
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£\ Ak - AR (1955), #E)IEIRFZ 0— 7 (1958), M« bk (1964) (2 LA, AERE R FEAT
O T B BT O WS B T 5 - 108D A AL A& (Ostrea sp.) 738 Y, flilZ Glycymeris yamasakii
(YOKOYAMA) A3 E STV D,

L /AR - SRR (1955) O R B RD SRS, WEIEIRE 2V — 77 (1958) O B B s b g, M .
SEHR (1964) O A BFHEE Y 58 GEFLME EERICRIE) ICIFIFFY L, BERIEH (1946) © A B8 O P Iz
YT 5.

V. 10. 3 XNILEBE

WA bk - 4K (1955)

B dh TR LA

23 HILHFETSOEER A SO, RAAR—IER ARSI VI L, O A L7 (7
e,

BF THioREERE L ITWBT 5. EHEO LTS L. BEHEREMICRESICBDILD.

BE #500m 2L I

BH K MEITREREIC AN TR O BRI R L, ZOSHERE L ThfE L OB &
T2 GEJIEMFZ v —7", 1958 5 HH « SFHK, 1964 ; /IR - SR, 1955) . EITHYS L 2hikEn 51
EREEPCE N DR 5. BEA I OIRE I UCORIKAS RV, BERIL 5-10 em (2 A3% <, e REERITAY
25-30 cm Th 5. BEFLIIM—/NMETIZT v — FAERTH D2, MITEDE, Hiak S HERLE S
Bboh2HHEN L <, PEOERSE, ARBEE, ZE, O, BEEZED. 3L AR HEE—H
MEECh D, FILWEIIEE CIE, BB R O, DBE b EET 5. KA EIEE 8 A AR
EDOBEERLABABE A B2 A H D, v MY v 7 RFP RO T HEKE TH D, R E Bb
nd.

BT, HRAERET 5 b 0N 4 KH v, BRI HETRE R0 6 )RR & 58 0 Lo 7 L
st I e L o TR BT 72 2 B L 8 7 2 B ST (T L — 7, 1958). 1o
TS AE—RIKEDREMEIKE TH DD, EomMICIKRAEIE PN ERIRICEREND . —HERE LT
WO OBRHIRICBIZR SN D, £z, LI UIEHESE 250 E41K) . S 5eom LT b 0R %<,
1-2em RO b O XA B CTHEDESSEASVES T, 3-5cm OO b Ol [ ELK T A 2 sl
T 5. B F CIHEHEENEE T, BRORABIIEMINTVD Z LN, HEIL, HFEEdhoT
A YA MEE LR TH D GEIXER 2).

ML bk - SRR (1955) O RIS S, MR EIRE 71— 27 (1958) oo KR LS i, H -
T (1964) DRI BES T ITIZITE LA, FEARIZN (1946) O RTTULEO FIRE Y 23720 FFTh
D, o0 BEEO—HE S L.

TULHEA VHIEKE L CEE= Y 7T AV RAZSEEL TED K-Ar FREZWELZE Z
%29+06Ma WO EES. ZOEEZITVWNRDRBIE, RIEREL, v ZLicks.



54

F40 KIS K7L g O b B NS G mRT K7 LT 5)

ALK EH BRSO (TR ) B o BRSO S S0

VI. 8 W %

VI 1 RIEREE O - (UrbA) (B B Tiaamg)

HL Lo Vo 2 KIETRE & R S 415 P L1230 cm-$ m (ZEE T S K—EEESHBIE L, Fio
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SR O KIER B IR A E TR S MR R BB BUE L (B 20F, KT & 6= 7 o & o
FHIT), %L, MESBEICEE LZb0 L fESh TS

ZOXS M, FCE m ORI, MRORERETITITR ST, WER] & s KIGERE CIT - ERE,
1955) EHEN TV 5. [WFIORHETH - 721D A KIGETE TH 5.

WDFNE, BORE bR, FEAEREREE TIOED, AXRME, ODAKE, RlE, Fy—
FEVEES, WTL I KBESNTEHNETHDS.

TORAE, 1ZEASHILETELAEICIR b, HIZRERFON, @O0 R & O & EICBTE
T 5 (RIEDIRAITERL) .

ANBR « SRR (1955) 18, FEBRIBHAT 28 A, IE LM S T A AE IS LD T TRER (L MY, R i
BRI BB L, Z D7z RIEERED —HAHEREX & 72 0, WM R HKIC L v Eigs
WHIEIEI, Z0%, MARGHOWEREIZL Y, HIEIIAFEIZ BT 25 K502 o77z, il
Fizikans Lol ol b Bz, CRA972) 1%, HEEBMAEIC, REILHORM R EFICHED
WIEES ORER S LT, EEEAHEShZ L HEEL TS,

AR B HARF 7 V— 7 A977) 12 JiE, KIERER Y, BT AL B RT K HR A IC R S 1 5 ARk 72
KOREHEREAS, A7V 2 XV S 7R3 AL AREE CERT P II8E, 9 60 75 6l HERGRT &
HEINTND.

VI. 2 KET77 Z )8

AR HI N D KL PRI, B vE A, R b oD FETE R M OVRIG 850 0 AR F 7= 13l g At i
Wi B AE T BT &g, KRITT 7 ZREICOWCEEL IXBEEET 2 T30 (XU s O AfF 78 R 2 3

FA2  KETT 7 FJE O\SRRTAER)
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X ZYRINTyind)
Eu AR )
QCs NEEER

A BMEFEOEEKX L

FA3X  KETT 7 T T D7 ) AH )L« T v 2 D54 (R, 1982)

(p37-40) ZBMENT. T2 T, REMONICARSTEZ VAL - T viallonTEEdTH
IzE 5.

KETT 7 Z IR LS - il - N7 7 7BO=HBICXySh, SHORERT LBEASLA Y
TNORDIBBHPONTND., 2055, THT 7 Z@PICHEND R FALOERE T/ IE)
(1969) 12 k> T AR, F&1972)12 & > TAPm(APM-APm) L RSN TB Y, BEFEZZRICH
ToZ Linn, O THUE (1967), U I1ED (1968) 12 & » CTRERFEAE (B.P.) & X L, A FED
b, NETHRICERShZH0IHYS T 5.

Tz, MARBHEANFZNV—7 1972) I8 5T, BLOKRERBICESICERIROARD —LBICHET D
BHMDKRINKBIZZ U AZ )V - T v ia (C-C) s SNiz b DY+ 5 (28, 1982).

A MR 7 v — 77 (1977) e =R (1982 (I Lavid, Z7 U R &N - T v vald, MRML D&
200 m LA o> iz B (PRI IE TP Az B ) o/ R oA L, BALA 10 m A% O Lo — L8
R EICEDID ZERL.

JVAEN T v a ORIRAE, EIPLKE OV TR AR 7 L — 7 (1977) D534 03 &
D, RICERER, A%, REAEOHMENEL, MO RO, KD, BigL, Yrark
NEEND.

R8T, Bll, 7V AREN - T v v a®ffikR<BHFL, ZORBEIZOVTHICEZRE LT
W5,

ZHUC R, FBRIREINTL DL, 7V RZL - T vy 2 ORKEHIL, EE—ER—E5
FHC RO, BICRPERICGELZEHESND. £, AL BELKOEHERNS, 4 F T Ui
EVWDNTEKRITT 7 70L& b TEMEIE, FEHEEGICREEZHE L Q5. 4%, TIChite
INDHNR, WTHIUZ LTS, 50-60 5 FATFEE O R it P2 R EE g Th 5.
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¥
A4 AN AL 0 0 B B HERE W 3 ATABEIE ) AR g L A 27 0 —
7, 1977 O &N, ERNSERBERIEHE) 1 EE 2 &

OEEE 3 MR 4 R ORBER 5 B =R 6 R 7 LAER
8 Wile

VI. 3 BrEHEREY

BN L O OBy, FILLH PR, KO LI, Tttt omzEER A oh b
25, WENb MBS, ELMREREREL S HFMIZZ LL, b +HaicithhTnZny., 22T
IE, BHUIRZ LI, BEFEE L SR EMICEE - M ERTIcE LD D,

BNDMRAREAT LT BC Pt L L, BARICE D £ THRIRMZRMER Z 0 T 508, RET
X, WRRCREI, /)l BRI, SRE)INRWICETE L TV D Ic T &, AN FAERK TR 7 B
DEZEXFTE D0, TNTOEMUOMIBIE RS 5D TEZRW. FARA97D 1, H1BRE—H5
BERIZKS L TWAREIL, B M b BRI Mm o TS,

O BRI SFFAAT < RBARIE O E 740-750 m, JR)INE 2> & 0 i 220-230 m OFTC & 5 Bk 1,
IAARBHEDF 7 0 — 7 (A977) I L nid, ROARBERICHY 5. 22T, 5-20cm OF—#M#ET,
TR AW AN L, ~ N v 7 ZATREAG—R ORI M ERTH 5.

@ B)IDRETIE, EARGY, bAY, AEOHLET, FAERTIE, MELERL, BEEBTEICH
ZLRARROE T, AR (1971) OF 1 B LIS T 5. HITIKA 5 150-200mir W Ee i 2 0. BRI
1-20cm THARILHE. T WA, BRI, EREENSZ VD, M— P ECIET v — R BZ0.
< MYy 7 AFHARI N B 2R D

@ FEAA971) D 2 BT, BUK X Y S 100 m 1F LT, BR BB LriEe AR EAICG
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R, BIETHE, m—aign. Bt EX 6 TW5.

@  FARAI7D O 3 B i T, BUK KD 0@, ERET70m, i T120miZE L, LB,
R, /NRVE, BR, RO TEIZHOMAT S, FIZ5 - 10emBEO EE— #5700, ROREERIE30
e (L Thb. EREHEENET, v ) v 7 RAFFRDTH L. —I, BAEASHEO/NMIEEEZ ST
Babbhs.

® FHRAYDOFEABERT, FAEBTHERINELY 30m OlEL bOHT, ZOENFERDOERE
OBDHHED ZIUCFY TS, FESEEE 15-20m OENRH LA, BT IHHENL . BUKE & K%
ROIREEZ &5, BE LI HER B> Thnd &b,

® CFEARA971) 0% 5 BEET, 11 FiEA(1980) DB ICHY T 5. miEIL, ZomE @il ofE s
W6 S8, IRARBHEIE 2 Vv —7° (1972, 1977)1%, #A&RA i Ok, 1961) Z Xt &, EHtmoR
WO & LT, BROIICOWTIEABEICHRHINLGRETHS. BINRVTIE, RbIE
LCkY, THE, SR, KR, A, e, R, B, #Akg, JopEs, B2, Kem, ¥
W, BPESOEEEOE S, HEITI820m TH D, BUE, WIKAEL £ 15-30 cm < VTR 50 cm
T, MBE—HMETHD. v MY v 7 ATHM— P NEOETET MW Th 5. BREIE, M— BT v
— M%<, FNLLEOBIE, S, FEREENEL, BIE, OAEEO KIS D EE S, B
KL ZIZAETHD. BEEA B m— LT EIEMR I LTV, Zeds, BRI o H T & 600
m (K 15 m) O By i 4 78 5 P 3ERHE & MRS B BB HERI b A A ¥ o st IERHE A 23
FER SN, FRAE SR 157503904 B.P. TH 5 (U, 1965).

@ WTFIE)(1980) OHIRE IS L, BRI T2 0¥ 5H CTh 2. BBITNIITE O BEaES
T, TOLIZOEBEH#EBIZ23mOESITHD. BIE, NHEEOZI L FEHFECTHIKRES ITIT%EL
V. @SR 1I0m B R Th S,

—RRIT, FAARZR R O AR B TR, U O B RIS AT LT P i 5 38 AR IS B B oD
W A HEET . RIS RETT 2 B ERTAHL & TR C, LIRS, B Lo Rk R
RSB DOHEREMIC Lo TEREROME S T00Kbi s, BN S b o2 5 X912, MmErTedbic
BWTIE, Filo/ Rk 3B EE E, FLHhE 0 ICRE L, FITLIE TE, R AT EZBRV T,
Bt X0 T L AR OB TEMTICRET H L ICHZD T EDBFHATH L. MABZHIEGD
IO OBIEX, ALANIBIH S, FRREDIHUCZ LS, SBBRFTORMPLHITH 503K
MDEHTEZDBNTVD.

@  /NFROFAR(1955) 1%, BILEDHEIZ IR > THrAii 9 2 de iz o0 3] 5 By Fif & RAT AR & 4451
. FRICE B &, AKEITTROM AHE XY 70m &<, BENT16/1000 T 2 Pk <35 |5 R
e KGR, MHEEE A L72g0Y b FIT B O AEF D 700m i £ THe< & LTV 5.

@ BUIHEK & OLE 15-20m T, BT <UE LR 22 0 i EBITAT CAHRIC R D%, AV - A
(1955) (3fE / Wil & 4 D1 7z, BIZ, ®%ib¥ 5L 9 (EREOESR), KETHHETFRT, ZoKkE
BB A 5/hEE A ®RE L TWD., KEOPRER CH L. BREIT10em LLFA£L <, K&K 30em LT
M—HMgECcH L. BRET v — &, WS, RIESEPETHD. v M) v 7 23— Th 2.

A BRI 27— (1977) O MU X (H54410) 1 K AVE, KUV S5 & T R 3 V2R 1 B 23 40 A
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THZ Lo TEY, MEMICH—BmE.

AR PERRITIE, %R 2 FEARHME 2 R 3 L 0 b s B i A T RICE T 5. 2
OB EHEITFEBKIRINTWD LI, EEEESHRNBER ST D, 22TV D EHEEET
IAARGGHIEIE 7V — 7 (1977) 12 L > THEZR SN b DT, HI7—7(1972) O BHEEE Lo e
IS5, AT 04 525, Ao ARBREEE ClIofiky. Lal, ior—7
(A977) 1%, RIFFEE & AHALEE T SRR FI2H 5500 m [EOHAKIED RV GDESE 4 5 b &8 C
WAL BT EAUE, AREIE, EIE 4 FENNCAIKICHER LG, 13I1F 2.7 HHERNCAHIBD R TIEIK
DAL S TZDICH L, HRETIE, 7LV 2K I % £ CHERSRERE L7 S HEESh Tuv 5.

ROBEEIL, HOBEE UMK, 1961) Z AT 2 AT R OBJE T 10-20 m/E T, AREIEHIE T
BEREZER L TWD2, FEECIEMRER FIcE L T &) ARSI 7 Vv —7, 1977).

VI. 4 REIRHHEEY

IARBHVERRIT, FHF—ZEHtOES LR ORENELE THS. AL ORI, @il
MO TH LN, AN, FENEOEN R EOREHEDOI)INT L > TREA I, —HEIkL T
WD, L7z o THSHOI RN O B EHERE) b & e’ ST R +437272, AR 72 BRR e 4 o 3
b DOITRAARZ PR R HHERE ) & L C—FE L TR <. RO/ — X ibiEc, BIEMITIT%E o
TEREEOEBN AT 5.

FAAR 2 b T S & T ) | | AR 00 B IR ) Ol £ 2 BRI BB IS K > TR S h Qa1
1372 (1976) DMBERIRAE R LAUE, il R —e it O Wb e o 2 S 1349 350 m IZET 5238, Z0
TOHE—EEEITARL T 5.

FAA 2R R K OV I & /BB e R I 23 R 50 2. 2B, BRI B ik R
W, HH=AoWE, DHRE, ARZIEO MBS, KEREC/NIEOBE BRI Lz eE =
FOERE, WEDSE, EE, Fx— Nl oOfs h—How, Ktrbisd.

VI. 5 FafEdEREY)

FAA R HBPEAZER, o L L ol f | R OVER 35 ST | RS M 0 RS HERE I S 5 A 5. Wb, &
DB D KIEERO AT & 2 B O O 28D 208 1 B 78 5. Thbb, IARRHITE
BESTIE, PEE L O B, LT, e e L, B R IR LR, IS
7 SR AR AL B O VR SCE BT IR S DAL L, Z ORI LTab—k LI Lo THRB SN0 Th
%.

VI. 6 ¥ & 3

BEGR U 7o 5287 B e HERI ) O R HIHERS A 7 & 0 3 S sEf it e ) & L CiE, BRI OV O 3k
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WL AT 2R &, o Kigm oW MR 23 5. w1 XILE R & L C10
SB30mDESE L. HBEE, NSAEER, M, ZHASITICHm L TH D, RO (1955) I &
AU, T ZICHERES DAL IR E T8 A K IIRE 2 B, T O TSI RIRFEST D & D

VIL e B M &

VIL 1 % &%

AR XM I 00 12 AE B & R ALICHEE 3~ 2 & HEE SN 20— ERIE, 7+ vy~ F 0l
AL, WALHAL N AAROSERZ 2T bR EE —ROMER TH 24, AHIC BT, Bk
BHDOENFR MM BRI K-> TSN TE Y, TOEKRIIEHALNTIERY, Lzks
T, I TSR ARG O HUE F R B 25 O IIMISEE Y (BI2E, K&, 1960 ; 74 v ¥
~ 7=, 1958), PERIALT LT A HUR O Wi E K& O, HHI OB =R NS R E T HE M, WiE

WCOWTHBIT DIce LD D,

ARG HIB PG R 0>, FE) | HE R OF B RS B2 30— 2 A K U S 0 M MBI d6 10 D TR I, B I — i
FESEIWTIE, (SRS, KAELEE, T REER S Ch L. OIS M O WiE I 23 L
ZEEEHLS OB ENTE . EAR0965) 1%, ZOHIKOWIERD > H, NW-SE 2D DK i
<, NE-SW ZD DR ZNICKE, N-S Db DIFEHHICA > THLEAINE, LT
%.

MARBZHTEZIZIN > T, FHMHREAERDMATHZ LITEHI LD BN TR, FHizlcZzomEflicz

WAL, EBITHEADKREZ RO THY CRIERMENER SN, 202 L, HEACHEEEERDOE
WABHL WD ZE0D, OO A0 —FFREERICIE 5o TOMERITZIZERE SR
<, TMNZERERERNARENT & &2 T. ZhiE, HUAHIERZ BT 7 v — 7 (1968) O R A EATT
5HbD0THS.

BJ5(1907), AR (1928) LIk, ARG 5341 2 B8 =R O MBS IZBI T 2 2 < OBFgE 72 &
nTns.

IR A957D) 1%, ALER T 4 v V= ST OFE S REEREL A E LD, KO LD RIERMEITo TV
5.

1 Wi, KEnobonilikzZz L, ARG OHBMSEICINIA T S.

2) WL, TARTHIZEREENKREL, L TIREET 5. £, ERLEMAEDLTWL. IER
JEDLWTE NI D0 RV, FERINTIE, TEMOHBLIE EREBRIZE LTS Z Lk b.

3) ThboliElWEorIzE, 12T onfMEERWELAN TS

4) Lo THEL, 3L A EHEMROBEIIRY, DTNCRET 5.

B2, FNENOMRNOHEREMIL, BIEOSAMTRDIMY WS HEICHT THELh->TL DT L,
MRS CHREYORE I NEL, BREBTH 25 2 & 722 80 6 RS X HERERF IR - T 7z Hia b
DEBR, FOEEHBOERIIZMNRNIZZ LICL s TTERLLBZ T,
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LI, AHEE RO R OWTE ORI OV TE < ORFER 2 STV 5 (Bl Z1F, Sarro,
1961-1963) .

Ay (1967) 1%, AEER T A+ v = 7 F O R CWE OO E AR L, #Edh 03 HUE ST T
DIEMHNZ L > TR SN2 ERE LT, ZOHIKOISHnfHEZRL, TNHAETHEEO LD O
NEMEF LN L2ERL, ST oKETANBE TR LEZ. $7bb, filidalicEszd 2E
Fihis )12 & 0, overburden pressure OHIKIZL > T, AKEFNWBICBIL LI LB Z T,

Nk (1970, 1971) 1%, AMta Rl & BREROKRER—BIRELL, RE—FEE LR & OB D,

—IFRIICIE, mSREPCEEE (RitE) 2 H—0 competentlayer ETLEEEHTHD EE X

(2, N 974) 1%, HAE, BETER ETMBOERIC OV THAEZ D, HElifaEoyEr i
ORI — MR ORAEE KE S LR LTWD 2 EREICHARBNICIET 5/ ME B DR &
JEFE M oD F2BRAE I Cjig, 1972, 1973, 1975) 575, A Hitsl oD 48 ith 1 oD J38 Ji AR M 4 A L 7.

VI« AR (1975) 1%, Wi ZR DFRHT > & )R} & BPEPE A RIS 1 X 2 PR8I0 L7z,

KEF (1976) 1%, AP OFHEIEREN D, RafE 7T 208 100+ (N) OHRERZ Lz FOHE
ThoHZLEmRL, Fiz, BRIEREZEL L T 5 RIECHANE O IR 22 2208 CUFTHILIRE) 13X, Hi oo s
BB RSRI O BICIFFE LTl E B 2T,

—J, 8K - ZRLQA974) 1%, (FEHERE AR O FE M O TE BRI OV TRET L, FRICEM X ULEC
FET LM O EELFRE WEEOBENITRT Z 268 Lz, Bolcdiid, flzid, BIIER
ICOWTHRS &, NIEOREREE, BIINTEREZRICL T, ZOBEMICE Y Z<HER Lz (LY KK L)
bbb bd, BEOHAE LD & RIS ORI L2 L2k d. F
O, EREHIZRIEENE, ATOREHITH A ISR L7, WIS T 289 b0 ThHY, DXk
EEAZITO B UESICERINERBMIET S E L, BE S ROMMEEEOT ey /b, TNH0T
a7y 7 OR|EFEER (T 0y 7 ERET HWEITIEARIC P ICHER O ER 2R Tz

F70, BEM (1973) HAEHEHSEE LTV A K D ICR X A DIE, ZOoDWLKEMALE L TV AEHAICE
C, Bihodh v BIZOHOHEBAMO~Y ORBLONTbDNE LARWI 2L T\ 5.

Ll EDRMZ R, HIZEL ORI BN TWAD, §im, M (1976) DO X 5 (I HkE
EHNF RO WENIFAET D 2 &0, KEEMIG 7 7 AR O A% %E %, & Lo MfENE o5
I BT ny 7 OEBE RIRETHZ LIS S, UL, BB ORI Ic R a8 1 o
W &, 2 Ot Z OREARERET IS X 0 R LiBkgh & 72 585 2 ORI KA S Bic LA (TN - 3K
A, 1976), #Elidh2 R O LA MRHERE R ORI LIICALE L, £ X 57 initial deflections D
TFAEED 7 LB BUEMEIT TROND L 2 IC2KRDERHEN NS THHERBREOER RO KE

FEJERE R 2 FTRE & 9720 D, HR O ERIHILRSEB)NC L o T TE LW & R OB HERCS 3,
FEAE DB I fE o THA L7z 2 IRMACEERE NI Lo TRTF EREEE L, mfishizZ &l
7255 (g, 1975 ; Kato, 1979).

ST, PAA969), A - FH(A975), YN (1977), TAKeuGHI(1978, 1980), kM - KH (1977), 11
MIED> (1979) € D% < DIFFEEIC & - THEMEN TV A X 510, KRRIEHIEZ & T Hithikic ks 1r 5
BITED EENE O F T, REROLEIE—RERICHD LI 2D, ZiuE, HEOFEEHER,
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AR DD N TR R W EEE DGR, KL OfkD, %7 T ESLHEACK LIEEO KA O
BeA, TEWTECTERE th O TR, BT = AR A O S IREE O T 1AM, NETERCE B Oy 7 &
B3R S D AT T O ER AR (&0 b R REREET ) Ak BT H stk D,
DX G IBLEIC K WPV L L e - G 1 O RRE T 7 =2 A%, TAKEUCHI(1978) (2
FAEd BRI E 20, ZALAET (PHT— %D X, FCRFMORRET 7 b =2 AR e
BEVH . WU LTS PR —REE HEAIEHIC 20T C, MEEEENC R & B b b o 7o Z L8 % <
fefish T s,

TIZ, BWBROX D REIMARY oL LTh, ARIBHIKIZIS T 285 = RO, WiEES) Gl
ZEW) &AL OARA A M DB A, B LIRS R )| B b oD bl 7 & TR E 7 1) 00 2507 0D BUBY B s
B CRIEZE) & DRk & a2 —ICHRAT 2100, RBL < ORI XEBBENEZ > T 5.

VI. 2 # ih

VI. 2. 1 BFRAR

E 7 + v = 7 F TRROBLE FF O O — > THIF (1976) D 5 E—#HORIICET 528, &
PSR T, ZORMEAEEL TVDICT IRV, 2T, BRIE, HEAE»S/MIBIZ LS
2, b TIE, B BRI KA TN A, (AL, NNE-SSW %78k L, Sl CRK 30°1F &b~
TUUT 5.

PEEROMIRNE 30-40° < HWTEREIT/NS <, FERIICE SO/ A RET 5.

VI 2. 2 @A

[tk - TR (1964) DAIT £ 5. 1 ZEBAHEOMAR B, K LBTRIZTAT LT, 2o RilicirE
FB. GRS, Ve, A, AU, B, EARE~SAEL, BESH 65 km Th
B. BREHE L ORI AT A 52 TV B, ARCREOEANE 30-50° Th 54, BBOBET—

ARz~

VI. 2. 3 EINEH

IR (1964) DENER O G ~DIERIZE 720, TR ONEE, 1972) &b Xidh . HiA (1976) @
—HR ORI L, %3892 X 5 ICRIIWIE &Ar@ I IS S BEICBRT 5. B mAto
FUSAZE LR (3549 30 km (T3E S 2285, ARIEHUEA Ti3A 15km T, ZOREHAT DTS, il
DJFAE, HENTRTEAT L 0 BT, EIEEAETH 503, LAETIE, N30E o iciizd 5. A
—BERRICTIE R W8 AL LA R (XA BB & 722 5. SR B P50 DA 56 D FRBRIZ DV T
1, BRSKNLLTWAEBS (TNOIRA, 1976 ; FiE, 1977), FH O RMITHE IV, BINTA K
VRN O IOV TORER OCHMFHRICKIT TNE0, 5% BORMPEEISNS.

—RICHE T 2BV L, AR L, — PRI 30-40° OREBR 2R T 2 ERL VA, BT
JEOUEEE T, W|EARWV LZCHTWEERZ R L - WET 5 L 2505 5. AXIE K Tl BEEE
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FERES EEME ARSI ND E AT EA LRV, LTI, EIR0964), N - A (1976) 12
KX, EEREICH O W AL 0w, B ICKA R NEERE, KT > JUNEd, g o
JiE PN LV, AR KK 20012877 00T 5.

VI 2. 4 AMEH

JNBR < B (1950) 12 & > T STu7eARmgHE, BEA 28km LA EIC RO, BR)IETE O AN AL+
%5 2 O (AT, 1976) TH 2. ®hom ik, A0 EERE ) TN220°EE LM EF D 12725708,
ELLTUL, FEAETHS. FERA/TRE D BBERC—HYTEEL T Y, FICHEILAIZI VTR
SRS L. IS, BRI OARFANZ DWW T, KEF (1976b) (X #iEHE 500 m % 2:YEw & L 7= K CSEKr
i A &, MR R ARG W (RO AR, o =7 v dgih, FAREd, AREHE ) oACEENEE & b
WL, B2, 770 VOMEEZELT, KAMOBELZHEE L. ZOME, KWL 7 70 o
10° DM FERE LizMLMAEH ChH L a R L. 1220, —#, 77 VOMED 30°0i#% % R
TEHILDHD.

W RRIC DWW TS &, HBEE & FARBE FEHICB W TAR R (RIE—EK R, LT e
) K2R L, BR AN 2R Ogg, 1970, 1971 ; Kato, 1979). #ihiEid, 4k& L CEEIC
IEVRMER R LBy BIC P U RIS, AT ICBAb 5. RERIOZERIL, BIFTE D HiA
HEIZKATND.

VI. 2. 5 BREEH

AR O RIT k2 72 UCALE L, /MK - /L (1950) 12 L B4 C, FEAT (1976) O 2 g dhiz 24 7=
L. ERIEH 22km IC XS, fomE L, SE)ILIRE CiEmAbicir <, & m)I—EFHErEE < N10-
30°F L RORHICHE Y, BPRIMTELAALTIE N20°W & AT EFEICEER LTV D, Lieai-> T, TR
JEUAETIZAEASWIF L, FIWRTE LR TR < 1F S g & oI/ & < 2%, fillfE Bk
IEERA 25km, f/ 1.5km Th D, FEERARBICHSCTRMBR TH DA, BIFE K OBk
& B HE T ST A RO CGAAIRHTIE S 22, db~T T oYL, OIS I AR 30-40°N
EARTH, 2L LTCIICHIZ TH D, EBIE, BIATE DAMBIC LS. B L OREISoSm)I)E
W CIA ARV & ORI /IMEIIASFEEET 5. F 72 [RTE AN A 518 -OHERIIE IO g VY R B 1
5. Thebb, KE(1976b), Kato (197912 LVIEFREMHEBEOEARBICIX, REH—F AT AT A
WNEET DB 600m <, —HHEETIE, 1,300 m UL EOBEEFHHEBIC/ARL Y, T
Z0E, RJIMHEELHICILET 2 % < OHERMES RET 2 2 L NER Sd.

VI. 3 W &
VI. 3. 1 RAJI—HEEER

JAED X HIZ7 4 v ¥~ 7T OWEBIBICALE LKE < HALAAR L T A Z W4 5 HAEE—ROK
Wi CTh 5. KER(1918) 1T X o Tl —HE [ MR & $EM8 SN ARERIC DWW TiE, Z0%E< 0
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45X M AR S X

IR INTWD . TOMENERECOVTIMATICPT Y, 2T, RKIEHIE L O R
CIRET 5.

INHE R O HIB I ROMIZE - BT B E CIIMBR ARG S, FRCALE 7 + v ¥~ 7 Hikic s T
ZDOIEMERAEITLT LI TIER Y. REEHIERIC W TS, AR Z 1D 2 FHRHIHERY IC &
S TEbI, EEESTL L3 TERY. £z, FAAA969D) O L 52, %k At (EE) WiE
FEEMARBHIETER & —f5L, 2z bo T OHIRICHIT 20— e 2T RMbH 5.

—J5, LM (1968) K ML EIEA>(1976) 1%, A RiE kg 5 C A THUBERE ATV, AR TR
AT TORKR, ESICRHR L EE1475RIX O T CF 4 LG (3.8 km/sec T itJE (241
BFHATREMED B &) FIIREE R 238, T a k)l —fMmsit & L L. Z OISR DE
13K 600m &0, D7p L 2O TGRS RIE, BT DWBRE R LR & 723
EBEZLNTWA., T, KEEERIE, &5 3 HERE (3.0-3.4 km/sec TEH—FHritt o KIER B
WHRY 2 ATREME AN B B) ITHE< 23, & 2 38 (2.6m/sec T H A0 EEfE 12 FH Y TidfE T,
B2 AR ORI CH T 5 2 s, TOESICHT HWEEENE, Z O CRigE)
FRANCHAA T L7z Z L&A HEEL TV 5.
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VI 3. 2 #MADEEH

IAAZR I FIR MR IO E < B, BRICET 2R -V 7 biThn T RN, ZORE
OREEIIARETIZARVD, AL O () Wik & &0 C, k)| —E MG 3 2 m AL
JERERHEE ST Y, Frh(1969) 12 & o TRAARBHIBIE S & Mk S CTnd. Zhic ik, FHEE
WL, AaRE QSRR A/ AR S, NECITRAR TR, R RER, KOV
FANTIER AL E L TS, B, ZhbiP% NE-SW KU NW-SE oW d 5.

FUS—ERMIT, Tk (1967a, 1968) o 115 IR IER & B E—RESF# 2 D772 b DT, KXIF
M I E LB T 2. AR L LIS R DB R HITE O © bR b IR 7L a i olin
EHOT, MABMIERKICREES D IHFERIORIERZE-> T 5.

APEOMRTIE, BE—MEFNEIL W OROBEMRZREEIRDIZHES 2o TSNz b
DEBEZHND. BENK G 2 K) 12BN THHARRHEOHETIC LY, ZoEEELEETH
%, AHUEHYEROAN L 0 AT, WIEIE 2 Hiicanind 2y, wERo b o EE~R< BifE TH
%.

IAARZRHIVEHUT, PRFBMOMBRAHIGG A 2 L, KETHAANR & ORISR L CiERSE &A@ x2 b,
MR- ORTER 2 220726 DO Th D CEA, 1967a). Z ORGSR ICH Y 9 2 Wi d 13 A Hig ¢ s
e LT,

IAARZGH PRI, Wb DR EJI—FRIAMEIESR T, (LE (1968) DHIFRIRE CHEGE SN HE =R &
B =-ROERWETH 5.

AR MR T, ARIEHECIE, Pl L PE TV - T, HUBRIZR R L BERERY 722 BT Nl o 77
EDDHEE ST Wi Th 5 CEAR, 1967a, 1969b). #%ik3 2 L 512, ToO—XiGHE L LTHHo
TEEh % U7 ATREMEDMBR ST 2 (CFEAk, 1964 5 BTH, 19795 ; IKKrEHFsT4:, 1980).

VI. 3. 3 {ERIREfE

AREFIE L, ARMIEHUSRE T O T EIRR 2@ Y, PR RO OROBIRITIH > T N30°W J5
MIZHEDN D (F5461K) . BIRIANIE CHMH MRS S D . C OWEOALTEIER X, 4 gk <R
RITIE IR . BIEEM GE2RDICb RN L0, ZOWBICIH S HIBORITImd THELL, F
#1965) DRT & 51T, HOWRICER S bDLEZLNS.

VI.L 3. 4 dlBRRE

KWIE L, AR CERR, 1967a, b) O—#E& 72 L, SKEJI—FhRa iR ORI &3 5 Rt
WiBRED D> TH 5.

L A FITHEET S D 232 b T, MmO BB FHE A 50, B, BR, RO LN
I, BN, BES, CBRIEER O R, W, MR, AEZEE LT, ML TORmICB Y, K
W, HOBEOCEOREFEEICI ET S, AAR—ERRE L TE, 2 60km ICESHETHS.

HAANZ g e O e HERE S BT — L), PN fERT— R i O RS B S — A 82 | LA & Bk
DRIERIER AL, AWEITEOBRE T
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ALY SIBRITE OB A RIELS 22 b AT O HFHRR I % D2
T REMHEAEOHHAMIBTCTH S BIR ORI 7
FRIF RO HR TR T 5
EFERA 2R ORRN D, WiEEIL, EEZRVLEIEWAMEREZ 2T e SN 5.
ARRMEHIRIZ BV TUE, 10D THREISMFS S, EEFEmABE SN D 2 L13D v, 2,
KW £ O b OAEE m-$10m OREREHT (BHE S 2/ N AR A S L) D> TV TLH S,
HH - bk (1964) K OSEAK (1967) 12 & o Tl BT B IR BERG AT UT I 3B W TR DRI A 7 v F R &
TV L NBIETIT A L7800,
WEIXNTHIR SN D K DT, ABIBITATHES 5 /Mg D FEENZH L
ARWrIE O MO HE L, BrEHITeE <k LiIE LIXRBIR 2R3, AL —RICBER T D Z & h
5, WrbE~OFmAE EEOEBPHEE STV D CERR, 1969b). F7z, RO FER TH 5/
B2 F T b M FURIFZE 7 N — 7 (1958) 12 L - CREk e v A D@ R S T .
ARWrE 255 & 3 D WAl O HiE O EFERIENE, BICTIEERE <D0 0, TOFELELMEIZEREN
BHELTHLZENHESND. BEUORIEREO TLADMALRNTD, FFLWENETIRANTHS.
KW DIERE, KRB EHERTLAAT (P HHED (IS STV, £ OEENITEAHAEICE D  THX
BN T2 L DD 2, ZNLAEDTEENC OV TIEH 5 Tlidew.

VIL 3. 5 EEJIETRE (BJImR)
AW, BT, EFREAE T, A TIRALR—EE M L A D, T b D, BRI AL
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O, WA, HEEZES T, TAIECERINCET 2 XA B UR, R, KA E dlikE o sl
WAL, BFTEORMOBRNNLETHE 20 22 b IR ST & 28 2 8, FRE, iRk, W
AHET, O ~EA LT, B, dLEFMIZIER TN .

ABNE AN TIE17km PO & 285,

ISR S AR A TR L, —E R IS BT 5. RIET 2 X 0 ICHERMBE O 58E, HRDH
LWV L GAMERS 2 & S FHERE R DB FY) , U8 0 BBURH (—EiE) B o7, WMo AL EIT M T
=/

BT D BIFTE 2> & /N8 (B O DA &) %6 5 CRIEIEAL 5 0 )\ AT C It 4 g H 90 5.
(HH - SRR, 1964)) . WIEMOR S FEE 2\ LIS 2EA T 2 BB HE S D2y, WiEme
RIFER10-% 100 m 12 fo SHEARAT 21 D

VT JE 0T 5 0D D A 0D L 1 A% 1T 40-50°LL T OFB AL & 22—, Ao 3 70-90° 0D ZE A 72
WLWERZ R L, PILEIE & FERE, B D E~OmEmAE EEoES S HEESN D, RIIFERAE LT
X, BMEIECTEENREVE RSN TODA, ARIEKRET CIE, FO%EMED L, $10m Ll FIiC
e EBbhd.

ST, BIWEOIEHT, HR—EHEEOMIENE LS BEL, 2K LTERRERTIENG
PEd, xR RMRIM G, BIZE, EAH(EIR, 1962a), WrjE (Saito, 1961 ; &R, 1962b ; i,
1970 ; & (1971)), 544 & EMME (A, 1946), BETSHEE (HIR, 1964) 28T 552 THS.

INHiITk LT, HAF - AR (1964) 1, A BRIIZ 70-90° OB AL & FR oM 2 BRINEELE & 4 S
7o ZOBELAE IR T EAEA AR 2 S A EARNENR SIS E Y, £2EK 30km, 18 1.5-2km |
AL wbing. BEEENEICE, £ < OBARIRECHERIE L M, FBEAIC AT E IR LT
LWEORELE L. BELFASE L U TR MRS - #5E BICE LWEES LS, v
HREOMTIH B & Bde Uiz (BNIETE S V—7, 1966).

VI. 3. 6 AHIME

IR - iR (1950) D4l kD

IAHIAI RO > THOTMTAAZ L, NS-NI10°E [ZIEWND. 72 h, KEFES T 6 IAH,
AR ORI T E TR Z &EAHEE S D, ok (1953) 1, AW % T I O FEHARIBHR ORI
FTHEREISETWDLREED L.

FHIBNC /R T X 51, FILAGE A CIEAMBOBEZ G, R Y v oY A RSB W Eim 4 r
T ZITIE, B, REREREEFO/NERICU O NEM L TWD.

JNBR + B (1950) 12 L ALE, dEE TR D, 1,100 m Bk, FIECIEPEE D, 120 mT, pivot fault
DOMWEZRT.

VIL 3. 7 FHREME
JNBR - R L (1950) D42 K D
RV AS R YRR S5 70> B BRI 7 [ 78 22 38 0 JRUAHE & O < ALV -RIRPE O EM 2 FOWTE Th 5.



A th WP B N20E, 80— 88W

AT AHMETEEEIA A & v F CESRALIIARER) Kato (1979) LV

RAF R R e o0 B T UL, NB2°W, 76°E @
Wi i & e 1.2 m OWTE R L S B Ok
B, 1976).

AN (1970), Kato (1979) 2 & iuix, AKEJ5
W2 RN R K 700m (AL 7 v > 7 361 J5 1
(CB®), WETIAICH 10 m (50 mEA T,
% H) T, ERETNEEOEE R EY. K
(1976) 1Z &M PEHEE K 200m & LTV 5. HA
JE BB R O EEE E Y5, HRIEEIE
BALEE TRV, £z, By REE 5.

VI. 3. 8 KEWE

AEBRNILIF N B RIS T IS Y, R, K
B, WHAKEAEZRT, TICH ki< LHEES LD
WiETH 5.

IR — KA D5 AR TEfE o aAm, W
JE#RAS I DG D E ) - IR OELAL, /N
DAREEEEN DHEE S D, HRICIRED
LEZDNDDFHEMIAHATHS.

VI. 3. 9 AHE

#548[X]

AT DAY i AR AR
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- B (1966) K OVKEF (1976) 12 & % &, BRI PR 2 ZIE R AL T IS ASAT 8070~ & K H g 5
E TR EMWENH D & LTWD. BIEIC LAVUTH2S Nl & L 7= LEokEThy, %E
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F5491% (A)

TEIMTEALE R (E LR 72005430 1 Tl &)

H491X (B)  KRMTTPIHE T OIEW R (B i@ 26 2)
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(C LAUE, BT B 2 BEK 400 m RIS S TS E BB TS, ek, AIfIE1973)
CERASA TV, EICHIEO LR - BHOLLCHBIBIEORER LA LE LTRY, Bl
ORI S5O bZTOWFHELED LS, ARERIRICIE, Tl Lan-oT.

VI.L 3. 10 EMRE

AR BRIE, 180 CEMA TALMPE-FMOR T IIcE - TR Y, Wi TSI TWD. 2ok
@1, RABMOFICEE T2 bOT, WHHPEOEEHNE X 51508 Ok - Sk, 1955), M
Fot% 00 B BUEICE 1R TN OV TOREREIE D 72 0.

Tk (1971, JdeRETE, p.195) 13, jcmTﬁmﬁﬁ@é%%Rmﬁf, B REE 2 0) B VR D oM N E
(M A 2.5mPE T) OBHAZRE L TWD. BEmBEIE, OMBEBENN5-20cm ROEENRZ <, BE
I, e, B, BESNLRY, RO ARITITR bR, TR, KIERIE ORI E &
CHIERIUCE PR LN S, WEMIIFEEBERICH D2, TR AI7) OO L 5 1cb i & bED—
EBITWTRE THE L TV D ($549 (B)) .

JE/K « B (1980, IGWTfEAfsts, p.183) 1%, ZOFEIAN, IEWEOEHOE X 2 XKL TN DLD0»
PR L LA 5 b, B E O AR & L L & FAAR A O BT IS TEWTE 23MRTE L T 2 ATREME
DENZ ERIER L, MARHBRNITE & 431072, ZhUL, Ak (1969) OMABHERIC Y=Y, %
DOEIEE L HRINDHDTHA .

BT (1979) &, FAAHIR TG S BIRL,  $# 2% CRBT AR 2 2 fa A< 2 it BRI 8 1 2 Hi R B 8L
MHE LTS, T7bb, HlLHEZRO QRIS TERE, 2O =AREGEROHIENFRD 5
5 & LTHAIK (A) D XD IZR Lic (—FBAMOER CRINTWiE) . FiZ, Lz sEd
2 /R RS R MR RS B D TV DI REB AT S ) —ADOWEZHE L 1D, Tk
bbb, ZOE R & RSN D RIRMME X, g ek, BU)INC L2 HER O TIZEE LT
WHNG, BmEEALE, Bt OIT—lHEM T 5-10m) & LRI % H og CULEEr) 23
HEINDENWIDITTHD. BAHEEIL 0.3-1m/10004 & LTWDEN, S%BRFETORMNH 5.

BER L7z L Hie, ABE—HERMO 8% 2T BE—MEFRIE, (2TMALCEROIC O U kE
ThDHN, EWRETH20ErOmRIER. BTH Q97912 I, /I E NS oA T 5891054 K&
W5 FAERNCIEREL & - WHE CIEma OIFB MR TE 20 272 & LTINS, MR IIE D TR
FRHIE A R$ DT, SHBEICHET H2LERH D.

ZDED, MARBHANORRM GRS R &) (cAbri-m O 1 VE H OIRIETE Bk HiE
DA TSR, FEFELS TICRHMNEZET 5.

VIL 4 /N # &

VI. 4. 1 /iEih

—RIC, TS A SRR DR ZEINRET D Z LIRS MONTFETH S, A
Bz WTh, BER L7l oIZn s % < o/NME DT 5.
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15 1!
R
.
25 100+, 100%
20 (A) L 20 118 (B‘) 1o- _F (C) L
15+ F 151 F l r
[l . %
50 POO 50
101 - 104 54 . -
Ll . 50 .
Al I 1|1 | I
L A LT I .
500" 1000 1500, OF"""500 1000 1500 2000, 5o sz
E & (L) CE & (2) MRE—FiE&L 2

H50  /NMEHIOFERE (Kato, 1979) (A) /MG OWRMHENA  (B) MU SEE M (C) /MBI Db — = R HE O3
FEs i YT, BEEEROE Y RERDT.

ThoD5 b, ERPHFEmMU T (T72b b —REHTE ORGP B FTHE) O/NMElhE, £ DKM
AT 2 TPEDEREMEDZ OV THIET LIS W Z L3200 T (G IR OB 88 =% b O FomFE £ o /ME ilh
FAZ T THD), Z2TE, H10m L EOEREZRS/NMEMIZOWTERV K Z L1272 GE
B EER/NMEH L2vR L TORY).

ZHHO/NMERE, ZIFFEAEO#MEZ RS T, b TR T o UT D b ORKES T, Ko
ENEPTMHTHD.

F501X (A) IR OB S A2 R L THhDH. ZIUCE D L/MEIOIE R, 500m L FDOHDRL.
E— KX, 300-400m OIZH Y, 200-500m O T 74% < B\ & 5, BEOHHMEHHEIL 334mTH
5. BPRERL LA E A O ERTREEE CEIER) 131 -3 km L& LT 53, WEE KT S & KiEthi3/ g
o 6-18 5L 72y, KENMIWZIE, d—F =R —HiRRDLnz L.
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FEE0M@)IE, #ROBESMANRINTND. ZhiZk D &, 200-500 mfE T 77% % Lo, EEOH
H L FEkFER L o7z,

FH0KOIT  E—FI R (Z/ LL) OBES M EZ R LI2b DT, ZOHMRSLLTOLONRERL T
WD ZERHRT, KEIICHAT, BFMOBENBENZ LER LTINS,

VI. 4. 2 MR

ZZTHY D DITHEEMED /N8 T 573, HEFERFO W S e LITEILE 7220

AR BRI g S5 SRR D 397 55 = SRHERE A MU T I, — RIS, /NITE I, AAR—R B CEAR, 1969)
PN A RE S BB R o, —F, DEWBIZIZZD X 5 RAoMmoRETR AT, T,
AN, FEAEPEO G AW E O E R S R S D (KaTo, 1979).

BRI LAR /NG IC DT, KB (1976a) 1%, mbEREAENTE (N-S %), FIHE R &M EWTE
(E-W ), MaEvEWTE (T %), EMEEE (CR) IO L, £REOUBBERCKEOMEE S N-S
FRLEWR, THRECRIE, HxRBYITIERESN, BICHEOINLOFH LIRSz BT
F7z, EW R, REEZ (SR, 197210 K 2FEEICHE S W8T, N-SRIE, BEEIFEVRTICA

[ axEws

ES wHRs 0 Im
] me

51K PILEEITEEO /NS (A) MEBTEESEIL O B EEE R o/NTE  (B) BRSSO
RIS o o /)N
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WA T2 0T, —JF, MA—EBHRUIEO TR E CRIL, AMmA, SMEREORHEIEER
Wb TR SN B X7,

BJNSAE s LU T, FILETECRN W /N LR R R b, Z o OWEDI L
BH T 2 &b 5 (FE55MMAE) . F#k(1967a, b)it, ZZTiE, N-S, N50°E-EW DMz si#d 5
ZEEBEMLTWD. E£7, ZOHIOHIER SNEEROBELE LD SR E LTS,

I ek b 30 5 55 00 76 i 5 SR T U, AR (1967a, b) I KhuiE, BB RIZEIER E I<HEBIL TR
D, 70-80°DE AT NW H 7213 NEICHHAIT 5 b o3 %<, £k N50°W, N50°E, EW 23S,
NS RIFTe LAD RN EZ2FERH LT D.

VI. 4. 3 #iE

AR i 2 oS ) || — S IR BT T IS F8 3 D H B R 1L, SEAR (1965, 1967a, b, 1969b) (T &
STHLVFAERED RSN TNS.

THUT XU, B =R OMREEPHERUE N O R 2 1E O A AT L7 ZAITIE, N50°W, N50°E,
EW, NS @4 Fan el L, EaHT 4000 ENIFE ALY TH D, HIkIIC RS &, FEMORE)FE S
AEEFBOENRIRIZ 22 D 122 T EW R H NS RERY, &N O E~LHPNEIZMm 9 22T
NS %725 N50°W, N50°E OFfisiAsihd 2 &5,

THUCH LT, BERO EIHE R OHERUE N B 7 D BT, BV ERFHIN CHIRR 722 J7 A i
ERTHO0, RFE LU TEREOEG MIERE T, N30-70°E K OY N40-80°W & 53ik3 528, &
LEEVZIEEW RBMESTH D, HANT 70° LLENE < SW LT SE L L b b,

VI. 4. 4 HHEE

W O HEREHEE IOV TR, [ HIED (1954), Samo(1962), JRJIFIEZ L— 7 (1966), YAGISHITA
(1971), HHIEA>(1973), KaT0(1979), T (1980) KX Suzuki (1982) 72 ¥ %< ORFZE@ENH 5.

HHIRIZ I B FEOHERIE DS, R ITHIFTE ) S /NIEIZ T THMMT 5728, 20 5 bLEITKIKOT &
W2 & - TR E L7z ripple mark <° flute cast % O HEREIEE S, MBHERIFORANE TSNS, H
HiE A (1968, 1973) %> KATO(1979), Suzuki (1982) (2 L ALIE, BT JE HERS B B OV ARS8 HEREIE 43 U
T, REMICEENSIE~OWHARER L TWD. —77, RZEEONN & 20 BT S KT
D) & (TR THBRZEVY. HHIRICHEE T 2RI R BEITEEMICIE, Rk (1963) O A IS L,
KATO(1979) DHRFT > & 512, JBRAE )11 B 00 37 B 75 RS AT IS I\ T, REAS 8 B 0D BT LG O e R AURY
FNEHEROLL 5T, ZORE /NI 0RO IR L I TH Y, PORFE & /ME
o AfEA S < —H L TWD 2 EMEHEND. 20 L5 722 L@ astmmlHricsnsd
Boh, o initiation 2AHEFEMFD initial disturbance # XML CTuW5 — DD L 72 5 (KATO,
1979).

LU R T 2 R E O/ NEMNIE, HEABZRVLAFTE T OBIRERETICEELTWNDS.
WoO/NMEIE, ELOHEIZ X D trancation 2T TWD DN H5H Z &, JEREANICITHELE T
<, MERKRESTHIZLAEEME/HEI WA RN &, BETRYBIZLALRIMMDRZ



H52[ BFTE L0 R T 7RG (BT RIEARE)

#5312

FARE TEEF O 2T > 7RG Gk A 7 DR

54K TSI E P OB S EE O\ — L)
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555504 /NI EEHRJE T OHER G (RSN (1)
VIIRE LT E RSN LR ENL AT T TH D LT L. Toimorm ik, KE
Hh OEHIFF AT LEALETH 5.

YAGISHITA (1971), @R8I FHEHE D H AR IR b 5 /Malh & e WA IS B g O bE 8>
WC, ORERCKL T DOBLHI 2 F -, & D /INE DDA [ S HER OV 9~ 0 BT K 2 Sl T b
5EL, HFORKIZT—MORBRIRIZEL A b D EE X T2,

Wefga R, AT BE S /NIE TEIZT TR BN DY, ARRIEHE CIX, 2T ER L5
(Bl 21, WARMET RIS IO O FE5H) (1B IC R ET 5.

ZDENEL DAT T HEEN AT D, T(1980) 1%, BRI FEE O FATE TSR E T D RS
FEO BNV THAEL, ZOMKE LOREN ST =8 - 57 (1964) OTEEHIT~ 0 o fE
HERB LAY L, MRS _ DI Lo TR ENZZ L 2R LTV 5.

VI & A o E

I 1 & & # K

AEMEHIE D& BRI IZHOWTIE, BB - B 1960) K ONEM,A971) (28, ~>H v, £V 75 U8k
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561X A IRAE M PIRRE SR O TRERSLSEAR AT AL S B R (Gab) IS LA L7 B IRIR D &R
ERIPIRES (G AEEIR (RAD % b7 b L7z, &IRAD AT @I
KRB INTND. ZRSOIKROEHEICOWTERESBIFE A L RWEE R, AR5 RE2 L0k
Vb DLHEESND.

SR IE, ®WISISHEICH Y, PO THIEZ L2 &3 H DM, RERLLOTIERY. &RAN
RSO IR THE, AT B TG A T e A PIREE 23, 18 1 m (3 & OEIR (N45°W FEH) &
LTHEALTWS., ZOEROBMIC, JEE 3em i EDOESINRNS RSN B GES6[D) . SkiERIE,
JRWIEIZHR > TEADDIERY b o TN 5.

~ U SERIE AR (1971) 1 XAV L = s O B OFE) | B EE T O A28 T v — kIS SEARIR IS TR
£+ %. MnO; OFLARIEINS® W70° NE i 1 m @ % ¢ & N27° W65° NW g 30 cm & 2 A% 5. $LlRkIE
8, fh, W RESHLLOEEHELTND.

ED T UKL, RIEEL S ERESLILA D D (L, 1954) . RJIFRILNE, BHARRRICE RS-, §h
IRITHERII O WATEICRAES 20 B RIERAETOAEIRTH L. N20° E20° SE #§10 cm, & 5 Wi
N50°W Db DRFREREI N TV D, AEOFE TIIAES 900 m 1Z L DML T Lo FOBAHKRRE L7z
HTHD.

FWHREILINIEIRFEINE D 4km L H D, FELWIEIIMR CTE ootz /UK (1923) T,
fﬁﬂ%ﬁ%ﬁ@l@&l%)\?ﬁﬁﬁ WWHERRZ T LRSATWD. FEHRA971) TIE, AREFROE D
T X FRFFETIC Mo SRR 7 1 vy h &N TWD., SER 195 12 LhuE, fEfE T O L XA R
THALE M0$0.2-04% LS TND.
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VI 2 e EInR

LR DR L, FENERERIZ L RIEHIEL TV D b DT, 19508 FE THRIE S, AIKBERIC
FHESTW, FHRA7DICE D &, AIKAEEILIE 15m B S 8m &L N60-70°E Th 5.

WIALE BT DFENERED AL > 7 =V A0E, B E LTERIBS N2 Z L 03h 5. SILEHIC KT
LFEBEFOF v — NI, S E LTSN Z L3 d 5 (CFRK, 1971).

R OAES LM TIE, REFRBARFERILSCERIRIERH Y, BITSNI I ERHDBRER, 8K
FOERLT TR 220 OhR - B, 1950 ; ik, 1953).

VI. 3 R - S5

ARHUEIZ 1L, AT EIRR, RSB ERA S H 5. WP AR G R HIRIC £ 72280 T
. BIERE, A 1975) 12 Laud, B 95°C, {HHIR 658 I/m, pH 7.6 OER THDH. £7=, THE
RIRIL, RE 96°C, B 31891/m DOFfHRTHS. WThb, FHTIZENILO KRAE D EH LT
WRWIZH 230D 5T, IREIIARD TEV.

LT, FAFREVERR A SN TR Y, PIIRR (RE 9-18C, HilbAKHER), RIRFLR AR
ERdY, £0En, +HY, B, KRERECEROBHAR OS2, L TKIEIFEY, BIIG
WOESRRAMIC HHRAH Y, I, BRI TIE, ZER (18°C, 170/m) ¥k < M bambh
Tn5.

VI 4 Hh &

ARRIEHRIT, BRI 2R D BERHBE O— & ), SRR RS R/ B A B S AR
5. REMRMELSL LTE, KIE7FEOKRITHENRZETONS.

RATHIE X RREC LAUE, 19184E11A11RA, /Rl 2 58 L P 4 F3 y D 2[E], K&y a v N

v, £x M61 &b, BT 137.8°E(137.88°E), 36.5°N(36.45°N) & ST\ 5%, # 1 [HH
ERETES, 2R FIXFERMICELS, £/, B2RAOHRRLORENEVDILD. KA 1922) 12
KL, KT &2 FOZ ELARICHERA A B, &R 19em & vibihvd.

FEFE (1922) 1, S SFEE (BLRBT 51 7) 20 B KIS 2 T, NNE-SSW F7iicZE U= i
SFURENTE & 431 72 (B8571X1 A-C-(D)). Ziux, F2EHEOHERICAELELOT, Wy, B
1007, F KK 2 ~HCRM%E D CEEKBOIEERICIFIER > TV 5.

KA (1921, 1922)1%, #5714 B-C, B-E O 4 HE LT\ 2. B-C I3 2 FLLF, HEKR%E%ES
SF,ORIERAY 10T T, B-EILIR 1+, MIERA4RTICRSE LTS, LrLWwWing, HENEE T
DITIFERRI A,
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137 °48’E

W57 KHTHIUERHC B AL 256 O, 1921 ROWEH:, 1922) — ATANHR I I HIRE 00 55 5 K sk
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VI. 5 #1 4 -~ Db

AU VE I, HUE R GRZR 2 L b, KRB IZEMRICEAL LW IzDIZ, [LHioEERE Y 5
V. EER FRICRIERVEDICT B0, WX ARE BRI TN,

BN, EElT OO —ME2 L, FEAAEOMT )OI R REOC LN LT
HHNTND.

8NN K O DD OHFT R ORI E R LIebDThH S (A, 1971 ; 5D, 1976).
FHIC KD &, TR0, —RICIREESMAHIZZ VA, BINEWTIET LAE - Jeis A REHkIC
%<, BIFTEOREEE MBI 2 o ThRn. Fiz, BEEOWEOSHIETH RS & # < Bk
To & O 7 HUIBICHIT RV AL TV D, Fiz, Bl IcE <, HBER O MICHEH S 5 ik
AMOIRE OEMFIIT D bORL . FIILERBIRVICHT X HOBRSHREFAOND
2, HIT R OPEEEIMOHIK & FFCE - TR ST, Wi L~ & OBMRITHBE T,

B N

ARAMAKI, S., HIRAYAMA, K. and Nozawa, T. (1972) Chemical composition of Japanese granites,
Part 2. Variation trends and average composition of 1200 analyses. Jour. Geol. Soc. Japan, vol.

78, p. 39-49.

AsakAWA, Y. and YAMADA, T. (1980) Alkaline rocks from the northeast of Mt. Jonen-dake, Japan
Alps, Central Japan. Jour. Japan. Assoc. Min. Pet. Econ. Geol., vol. 75, p. 281-299.

BIAHIBRA B TE 7 N — 7 (1968)  SEIUALCHIZZE BN, HIUACHIZE, vol. 7, p. 182-187.

Ay =7 FTHNF1958) T v /T OMIER . #ERFY, no. 37, p. 29-33.

FEAIRZS - WHERB) - FRIET - BERREHE - BIFN—BR - JII56 =18 (1946) R EFINHE OHUE . HUBHE,
vol. 52, no. 613-615, p. 48-55.

FREFERN(1973)  AARFIEOMSL——2 U — v & 730, GEHIERE, p. 93-94.

Jle Q975) kT VTR, SR, RSSO AERAKIEE. B AME S R8T KA
HES, p.202.

BRI EIRF 27 V—77(1958) skl — i #RALERC IR © AR O F =flfE. HEHE, vol. 64, p. 431-444.

SEARERIE(1951) R BFIR SR omE. %, vol. 3, no. 11, p. 19-28.

(1953) RIE#HCH L ORBHLA L2 s OB oA, HUEME, vol. 59, p. 64.

(1959) ALl AT . 11 & EE, vol. 4, no. 11, p. 2-3.

(1962) S fa || —#i ] B HEE HR AL O MU - HVE (BEHR) .

(1965)  FAAAH PRI DFE feiAE OHIBER & Wk R, HUEEE, vol. 71, p. 18-31.

————(1966) IR R HIE L O Z R OISOV T OHUE FIIRFSE. HUE M, vol. 72, p. 191-
203.




80

PARHE (1967a) KA - FRRBACTIHURO MUE G, RERAE | ¥ —#E, no.l, p. 51-75.

———(1967b)  FAA LR OHEHEEIC OV T, RAFEERRE L SHICE, p. 235-240.

—(1968) LT 4 v ¥ - F T EFBOHEME LORFEICONWT. Ty v, AR
WS 7RI RS R A ima &R, p. 31-35.

——1969a) dLEH T 4 vV - v T OMA—REHREDREEEICOVT. FY -2 7IET

% i (A A P2 W76 IR SR AT RS EED , p. 117-122.

(1969b) L7 + v Y« = FHIR O HEHEE. EHREE ¥ ¥ -4 HR, no. 3, p.

33-44.,

HIRABAYASHI, T. (1970) Neogene conglomerates and Cenozoic geohistory of the Northern Fassa
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ABSTRACT

GENERAL REMARKS

The Shinano-Ikeda District is situated in the eastern margin of the Northern Japan Alps,
northern half of the Matsumoto Basin and the Nakayama hilly lands, from west to east of the
district respectively, Central Japan. The Takase River flows from north to south across the
central part of the mapped district. At the southernmost of the district the river turns to
eastward and joins the Sai River which flows from south to north-northeast. Geologically,
the mapped district lies in the Inner Zone of Southwest Japan and the northern Fossa Magna.
The Inner Zone is composed of granitic rocks of the Northern Japan Alps on the west, and
the Tertiary sedimentary rocks on the east. The Itoigawa-Shizuoka Tectonic Line which
terminates the western margin of Fossa Magna runs between the two geologic units men-
tioned-above, lying underneath the Quaternary sediments along the Takase River.

The western mountainous area is composed mainly of the Permian to Jurrasic Azusagawa
Group, the late Cretaceous to Paleogene granitic rocks (mainly Ariake Granites), with small
amounts of pyroclastic rocks and alkaline rocks as xenolith in the granitic rocks.

AZUSAGAWA GROUP
The Azusagawa Group lithologically consists of sandstone, slate, chert, and limestone,



Table 1

Alluvium
Holocene Colluvial deposits Gravel, sand and clay
- Fan deposits
Z |Pleistocene Terrace deposi
posits .
% —;lg%%z—:—r Omachi Tephra Formation Volcanic ash
= —[Omine CongTomerate Conglomerate
S Omine_Group Conglomerate,
=4 Oanayama Member sandstone,
Hino Member acid tuff and
. Yashiro Member dacite lava
Pliocene I 3iiiyama Volcanics Andesite 1
Tararayama Andesite ndei]ﬁe; bava
Hijiriyama Andesite and t recca
Nagaiwa Formation Sandstone, conglomerate
Komiji Formation Sﬁndy mudstone and tuff
. Rhyolite Tava and tuff |
Susobana Formation Andesitic basalt and
w Sheet porphyrite
& Ogawasg?gza;;r?lger Conglomerate, sandstone
o § Sashikiri Member and sandy mudstone
I = Miocene Sheet Porphyrite
e Aoki Formation
= Agero member Alternation
z Nodaira member>u|3pemmSt member of sandy
<\ Hosei Member —upper member mudstone and
- middle member sandstone,
& Sodeyama Member<] ower member conglomerate
= Towermost member and sandstone
Bessho Formation Black shale
T T T
Andesite dyke Hornblende andesite
Kanazawa granodiorite Hor. bio. granodiorite
(Breccia) rhyolite Plagioclase rhyolite
Porphyrite Hornblende porphyrite
PALEOGENE Takinosawa Granite Biotite granite
Ariake Granites
C-type Biotite granite
B-type Biotite granite
______ N A-type Biotite granite
Nishimata Granite Hor. bio. granite
Magarisawa Granite Biotite granite
Tonalite Hor. bio. tonalite
4 Late Tsumetazawa Granodiorite Hor. bio. granodiorite
3 CRETACEOUS | Oshirasawa Granite Biotite granite
173 Ichinosawa Granite Biotite granite
u Alkaline Rocks Quartzsyenite
Pyroclastic Rocks Welded tuff
T T T
....... JURASSIC- Sandstone, shale, chert
PALEC- PERMIAN | Azusagawa Group and 1imestone
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and is thermally metamorphosed by later granitic rocks into hornfels, occasionally including

porphyroblastic cordierite. General structural trend is ENE-WSW, with northerly dipping.

PYROGLASTIG ROCK

Rhyolitic pyroclastic rocks occur as large xenoliths in the granitic rocks on the southwest-
ernmost of the district, and are recrystallized by the thermal metamorphism of the granitic
rocks. The pyroclastic rocks were originally weldded tuff, characterized by the presence of

essential lens and lithic fragments measuring 5-10 cm long.
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ALKALINE ROCKS

The alkaline rocks occur as xenoliths in the granitic rocks. The alkaline rocks are quartz
syenite with small amounts of syenite and alkali granite. Microscopically, the quartz syenite
is composed of granular quartz, tabular and twinned albite, and antiperthitic albite, with
small amounts of orthoclase and round-shaped aegirinaugite.

GRANITIC ROCKS

These granitic rocks are divided into three groups by time-space relation. The first stage
granites are the Ichinosawa Granite, the Oshirasawa Granite, the Tsumetazawa Granodiorite,
tonalite and the Magarisawa Granite. The second stage granites are the Nishimata Granite,
the Ariake A-type Granite, the Ariake B-type Granite and the Ariake C-type Granite. And
the third stage granites are the Takinosawa Granite and the Kanazawa Granodiorite. Por-
phyrite, rhyolite and andesite intruded the granitic rocks as dikes. Petrochemically, the
granitic rocks of this district have high silica contents above 70 percent. Potassium-argon age
of biotite from the Nishimata Granite is 65 Ma, and that from the Ariake B-type Granite is
62 Ma, respectively.

The first stage gravies: The Ichinosawa Granite is found southwesternmost of the
district, and is gray colored, medium- and fine-grained biotite granite. Thermally meta-
morphosed equivalent occasionally includes muscovite and garnet as secondary phase, the
Oshirasawa Granite crops out on northwestern part of the district, and is gray colored,
coarse-grained biotite granite, occasionally has porphyritic potassium feldspar. The
Tsumetazawa Granodiorite intruded the Oshirasawa Granite. It is gray colored coarse-
grained gneissose hornblende-biotite granodiorite, and coarse-grained hornblende-bearing
biotite granite. Tonalite occurs as xenoliths in the granitic rocks, and is dark colored fine-
grained hornblende-biotite tonalite. The Magarisawa Granite occurs as xenoliths in the
Ariake B-type Granite, south of Nakafusa Hot Spring. It is gray colored fine-grained biotite
granite with clear potassium feldspar.

The second stage granites : The Nishimata Granite crops out in southwestern part of
the district, and is pale pink to gray colored fine- to medium-grained hornblende-bearing
biotite granite. It is characterize by granular texture of quartz. Mosaic aggregates of fine
granular quartz and feldspars fill interspace between coase-grained quartz and feldspars,
suggesting that this granite was thermally metamorphozed. The Ariake Granites are wide-
spread in the district, and are subdivided into three facies, namely A, B, and C-type. The
A-type granite is the earliest facies of the granites. It is pink colored medium-grained biotite
granite. The B-type granite is the main facies, and is pink to gray colored hornblende-bearing
biotite granite and biotite granite. The C-type granite is the marginal facies of the Ariake
Granites, and is found in the easternmost of the Northern Japan Aips granitic rocks, close to
the Itoigawa-Shizuoka Tectonic Line. It is pink colored fine-grained biotite granite to granite
porphyry.

The third stage granites : The Takinosawa Granite appears in the northwestern corner
of the district. It is leucocratic coarse- to medium-grained biotite granite. The Kanazawa
Granodiorite crops out in the northernmost of the district, and it is gray colored medium-
grained hornblende-bearing biotite granodiorite. It gave thermal effect upon the Ariake
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B-type Granite and rhyolite dike.

DIKE ROCKS
Dike rocks are porphyrite, (brecciated) plagioclase rhyolite, and hornblende andesite.
Porphyrite intruded the Ariake B-type Granite. Andesite dikes are scattered in this district.

Neogene

MIOCENE

The Bessho Formation is the lowest formation of Tertiary strata in this mapped district
and is mainly composed of massive black shale and mudstone. The uppermost part of this
formation consists of medium- and coarse-grained sandstone, conglomerate and alternation
of sandstone and sandy mudstone, and many sedimentary structures are developed such as
clastic dykes and slump folds.

The Aoki Formation is divided into five members to the east of Saigawa crushed zone :
lowermost member, lower member, middle member, upper member and uppermost member.
The lowermost member is composed of conglomerate and sandstone. It is remarkable that
the conglomerate contains pebbles of quartz diorite and green tuff and angular fragments of
black shale. It means that the southern part of the mapped district has begun to uplift at the
middle Miocene at least.

The lower member consists sandy mudstone, alternations of sandy mudstone and sand-
stone, and sandstone. The middle member consists of sandstone, conglomerate and alternation
of sandy mudstone and sandstone. The upper member is mainly made of sandy mudstone.
The uppermost member consists of alternation of sandy mudstone and sandstone.

On the contrary, the Aoki Formation is divided into four members to the west of Saigawa
crushed zone: Sodeyama member, Hosei member, Nodaira member and Agerd member.

The Sodeyama member consists of alternation of sandstone and sandy mudstone,
sandstone and conglomerate. The Hosei member consists of alternation of sandstone and
sandy mudstone, sandy mudstone, sandstone and conglomerate. The Nodaira member is
composed of alternation of sandy mudstone and sandstone, and sandstone.

The Agerd member consists of sandy mudstone, alternation of sandy mudstone and sand-
stone, and sandstone.

Generally the Aoki Formation overlies the Bessho Formation comformably. This formation
contains abundant fossils and sedimentary structures. The lithofacies of the formation remark-
ably changes laterally. Some porphyrite (sheets) intruded this formation and forms sheet
(shape).

The Ogawa Formation is divided into two members, that is, the Sashikiri and the Shige in
ascending order. The Sashikiri member consists of sandstone, pebbly sandstone, conglomerate
sandy mudstone, and alternation of sandstone and sandy mudstone with coal. The Shige
member consists of conglomerate, pebbly sandstone, tuffaceous sandstone, sandstone, sandy
mudstone, alternation of sandstone and sandy mudstone with coal and acid tuff. This forma-
tion contains abundant fossils and its lithofacies shows the shallower sea environment.

Some andestic basalt and porphyrite sheets intrude this formation.
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This formations overlies the Aoki Formation conformably.

The Susobana Formation is composed of rhyolite lava and tuff. This formation thickens
eastwards and overlies the Ogawa Formation conformably.

The Komiji Formation consists of sandstone, sandy mudstone and conglomerate with
coal. It overlies the Susobana Formation conformably.

PLIOCENE

The Nagaiwa Formation consists of sandstone, sandy mudstone, conglomerate, and alter-
nation of sandstone and sandy mudstone. The basal part of this formations contains andestic
tuff breccia.

PLIOCENE-ELEISTOCENE

The Hijiriyama Volcanics consist of the Hijiriyama Andesite and the Tararayama Ande-
site. The former is hyperthene-augite andesite lava and volcanic breccia, and the latter is
olivin-augite andesite lava and volcanic breccia. This overlies the Komiji and the Susobana
Formations unconformably.

The Omine Group is distributed to the west of the Nakayama Fault. This group is divided
into three members, that is, Yashiro member, Hino member and Oanayama member in
ascending order. The Yashiro member consists of acid tuff, dacite lava, conglomerate and
sandstone with coal. The Hino member consists of acid tuff, sandstone and pebbly sandstone
with coal. The Oanayama member consists of sandstone, conglomerate and acid tuff.

Quaternary

PLEISTOCENE

The Omachi Tephra Formation is volcanic ash with pumice and scoria and distributed on
flat plains near Mt. Omine and Mt. Tarara.

The terrace deposits develop poorly and consist of gravel, sand and mud. The fan deposits
are foxed at the foot of the northern Alps (the Hida mountains) remarkably and consist of
gravel, sand and clay.

HOLOCENE

The Matsumoto Basin is filled with fan deposits along the Takase River which are
composed of gravel, sand and clay.

The colluvial deposits at the foot of the northern Mps, Nakayama mountains and Hijiri
Heights, consist of gravel and sand.

The alluvium consists of gravel, sand day and peat.

GEOLOGIC STRUCTURES

The Itoigawa-Shizuoka Tectonic Line, crossing from north to south over the central part
of the district, is one of the most important tectonic lines in Japan that divides into Northeast
Japan and Southwest Japan, forming western margin of the Fossa Magna. The tectonic line
does not appear to the surface by the Quaternary sediments in the mapped district. Some
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major faults such as the Kashima-Manganji Fault and the Nakayama Fault run in parallel
with the Itoigawa-Shizuoka Tectonic Line.

The Kashima-Manganji Fault in the granitic rocks is a waved tectonic line constructed
from some straight unit faults, which are obliquely joined. The Shinanozaka Fault is situated
in the southwest part of the district, of which strike is N30°W.

Neogene formations are strongly deformed. That is, many folds and faults whose directions
are roughly N-S.

The Takafu Syncline is one of the largest folds in the northern Fossa Magna region, and its
southern portion appears in the mapped district. This is an open fold and its axis strikes in a
NNE-SSW direction, and plunges to the north about 30 degrees at the south end.

The Hosei Syncline has the axis whose length is about 6.5 kin, and strikes in a N-S direction.

The Saigawa Anticline has the axis whose length is about 15 km in this mapped district,
and strikes in a N-S or N30°E direction. The east limb is overturned with high angles in the
Aoki and Bessho Formations but the west limb is gentle, that is, an asynmetric anticline.

The Komiji Syncline has the axis whose length is about more than 23 km. The west
limb is steeper than the east one, and is partly overturned, that is, this syncline is
intensively asymmetric. It plunges to the north about 10-30 degrees. Many minor folds
develope in the southern area of this fold.

The Noma Anticline has the axis whose length is about 22 km. The axial trend is essentially
N-S, and it changes to N20°W to the north of the Noma Fault. The axial distance between
the Komiji Syncline and the Noma Anticline becomes narrower in the south.

This anticline plunges to the north about 10 degrees in average and 40 degrees at the
maximum value.

Along the west and east margins of the Matsumoto Basin, two faults run in a N-S direction.
Especially the east one is active even in the recent time.

The Nakayama Fault is a part of the Otari-Shiojiri Line and is one of the N-S trending
faults which are roughly parallel to the Itigawa-Shizuoka Tectonic Line. The fault plain is
nearly vertical and the west side is down.

The Saigawa Crushed zone trends to N-S in the southern area and to NE-SW in the
northern area. The length of this fault is about 17 km in the mapped district. This fault is
located near the axis of the Saigawa Anticlne and cuts the axis with acute angle. The fault
plain is nearly vertical and/or dips steeply towards west. The west side is down and its dis-
plancement is less than tens of meters in the southern area. The crushed zone is from 50 m
to 100 m in width, and many minor faults and joints develop within the crushed zone.

The Komiji Fault trends to N-S or N10°E-S10°W and cuts the axis of the Komiji
Syncline with acute angle. In the southern area, the west side is generally down and its
maximum slip reaches 150 m. On the contrary, in the northern area the east side is down and
its maximum slip attains more than 1 kin. This is, therefore, believed to be a pivot type fault.

The Noma fault trends to NW-SE and cuts the axis of the Noma Anticline. This fault is a
kind of strike-slip faults. Though the heave of the nothern east block can be estimated to be
700 m, the throw of the fault is only less than 50 m (the south western block is down).

These faults and folds in the Neogene rocks mentioned above are estimated to be formed by
so-called Sarumaru Movement from the latest Miocene till Pliocene.
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ECONOMIC AND ENVIRONMENTAL GEOLOGY

In the northwestern margin of the mapped district weak mineralization of pyrite and
calcopyrite with Kanazawa granodiorite is recognized. Molybdenite mineralization is listed
in some papers from the eastern part of the granitic rocks. Limestone was quarried until
1950th at Hotokezaki. Several lignite mines worked to 1950's in eastern part of the mapped
district.

There are two hot springs named Kuzu Hot Spring and Nakafusa Hot Spring in the granitic
area. Both of them axe hotter than 95°C in temperature. Although, in the eastern part of the
mapped district, many mineral springs axe distributed.

Many landslides have frequently occurred in several places in the Miocene strata of the
mapped district.
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