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L MRAE O BEARAYEN 2 S 0. ZAuEmss (iR o BMREARE) TR 2Y, 1,000m Bk
KRS ZERH DD, FRMBEREHIER I3 %E O IEoH L TRV, RS Tk, /IR A
I IVEGERBIZOWTIES =Sy, AHBBICOWTIZL-I; LS TERET S (F43X) . Hx D/
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543X SR H BRI O DT T 38 1 2 PR FE R OFEIR
AR 2 00D AR i RN L2 506 8 e o e
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HRES A 7 VTR m 2V L1 0m A —F —OHERY A 7 LV ERQATHZER8HDH. L, K
B TIES HD 1 MR TOREEZBEL T, NERY A 7 L h2 ko 3 BIC KB LTEsT L.
BERBEHID &,

Sc : WA - BEEDMERIECE N EIR S HE (W EE g2 £ L L, ERNICHSTE, e, o
HIEHHE, GEIEEREEMED)

Ss : WEHNMESAWERETIE AR (LSICHERVWLEE), WEHRSELEE L L, &
BN DIORLEE DREEE &1 5 )

Sm : JeE NESRRWERE LR (WaleaPaE, FEAEExEE L, ERMICEOMomEEE
D).

T2 UM RED Km i3esfEs 89 5.

WER T, FEREICOVTIE ERO Se, Ss, Sm &/NHEEY A 7 VOES 1, 2, 3%
LT, S, IRz, HHBBIZOWTHERICKRILL ThH D, #HlZIE, S, /NHERIY A 7 ViR
WD Se, & B Sm, o720, I /hHEREY A 7 VIETHO Iey,, RO Is,, EHOIm, 6725,
FURERE LT O XL 5 72— R E M AJE 2 2 & 3 2 #ifE T, A ImEE N ONSF 2 Lo KB
ZRTITITLL LD &5 R Zoui R ELRLETH S,

BEA—F—CTOEREEE AR KON THD L, EERBIAMIERIT coRL— b (BK
#hE) KROZOMIETIE, FEO S.;-SeidSc & Sm 572 ) LLEHPHLRIAR Y B 2208, B S~
Sy TIESs & Sm DA LR VMK L 720, REA—4—ORFRIZ2 LR - MR oMb A
FHEIND . AHBBICONWTY, FAHLIERIO TRA - ABIR, Bkl — k CRBEZ EE AR
BROHND. AL RIEIL, fSEREEOAIRORAGE - R BN - A b s BE T, bR
D& D IR BmEZAEIANERRD B,

wiz, FERE, SHRRBICOWCTEME, B, Fdkl RgHIEC i 7 2 005 2 b o R A L L,
J 0 ER R M3 N O FR S RE O JE AR G AL EONLEAT T 24T O . RSB REIARRETE A KL LT
L&k, S, MR, &RESE, WM, BMOFHEICKS Sz UM, 193D . SBIEENEhAHES
BRERHSTWD. SHOBIERIKEZHE L LTI OHBZ MBI L TA 5 L (MIvaTs, 1980
DIEHZELRZI), BHORRESFE  (S,-Se THUICHY) 3L IS TR T e s Ic B L L
()11« KA, 1965), FAPE 5] (FOakiL BEHIEN)  ~IdE IR O ETess B8 B T2 (MIvaTa,
1980) . [AIBRICHEAHIO# T-HIE  (Se LH —Se (Y 5 BHATXIEHIN) (AR 3 5 1 o> 5 i X
HIE N TSI R EB % ), WEEROSREFI L b\ ) REEHICBT S, —FEmE M
(R LXig i) ~ MBIy 5. Zo L) RERICHKSE, HHRMARSHESE, # M, S0
EEVAFNIMSEDOfEHA L LTIHEAT S (Mivata, 1980 M) . SREFRUTRDE - HES MBS
HURIHE, BRI SRS P IS 2 3 & T AR, BRI ERAEEE, ESm A —4—
OWEIE & TEE @8\ U ETE A 0L AT 5 BH TR T bivd . B ML il 2 i
IR AL, EEbBRE V. (FERE TIL I ORI & RAL G 1~ M A & B, SRey
A, LA O T~ & AR MG 2L LT 5. [R5 25 L AB ) 1R 3R LU R VG 8 00 i ok 5 8
THROBN, BHOSA IR EE GECEHE) SRR LTS,
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BgA— 2 —o bR - ARk o BRI T AL o e SR, B MRS R O ET D
B CRO OIS, RIS O B M AR AL ~ D BATHE TIAE & O/NHERTY A 7 L OFRIE T
WEEE 20, HEOYA 7 VEE-RE LD, R EREE T LRI T 285 Tz
FORERAL TV DOBEDNHD (Sse72E).

PED X5, EHMETIIEHOER - AIFEUNEETH LA, InIEx DRENESZ 42
T LIBET 2. UED SRR LRE T 100 REDEABLE LR DNHTHD.

V. 3. 2 HBpEE

THAH 2R DB - D - JEE - BEKCE I @ L7 A > T2 0T, BE T e i
WOEF BT T, AE LRl Ae TR L TR,

e RCWEESERERRE (B44X) O0—BLLTHET LR, LI mOREIOBEREE
TIEbdD., BUTRICK - MEET, MEBERBHRY. BEET—RICDETHDS. R0 R
WHDLE)TRNBDLRH D, BRI IES - ARBEERETH Y, TOENERBEE - O
o RASE - b - TR - BEERE (BB R A g ) - Ty — MET, THTIRRET Y — b E
ENb.

BE HEO—-HELTETLZHOLESHm A—F — ORI 220 USR8 B o b 45 8 4 72
THOLRH L. LICHMRLOITIFRATHD. AiEITHLORNEDOLORH Y, —MRISHILEE A
AL, BEVEEIRRE O ITRHIHE TR IS - MEEESS 2085 2 L%, AEIEERICIE
UIZ LR EENFEEL, ZDIED, scour marking, tool marking 72 FOEENBHISNTWS. £



67

el EIZT7 L aER ERRO NS, EABE T RS O Bk L, LR LIEETE
BERFEE L, & ZITREWWT PR EZ L TRIIL TS, EEEBEOLORREHR T (Wb D
B ZEHEELLOLH L. FRBEIIT LA NEOLOOETH LM, fRICRERENEL,
FHEVyTIBL, ST TIEER SEE L OFEAR LIXLIEARBRE o T 5.

BEE WHREABO-BZARTHEROLOLEVLRIREE & 03D 5. %E IR HE
3L (Km), WalRAHAEAZMYES . BRI ICHEET 225, AIKERBRIZR SR, B I3
WEI NV FRWLIV MNEDOEDREL, ELOWEREL OFRFIPIRTH D, & S IPATIER S
T A, BEIRERL, BRI 2m LT T, R, RREIASEL, BT 2 BB b A
WTHDH. ATUTHEERES ZERB 5. GEEREIIRICRE RV LIRS ESEE (Sm, Im, Km)
[ZPEo TRET 223, @RI ARSEE (So) MIcbRwiEans (B45K).

BEMBIRE ARG - R G - JRAG EIRORHEDO G T, £ TR - BEET, —RFv— Mk
T, MRS b, LIE LI NVBEE, AT EET S (46 ). BEICEARZT 2EAA R
L, ERRICERT V. BIKETRE R LBIKEM S 20D Z L8 5. JE 1R H B g gk
WTIEO0.5-5mBETH DI, BIZHWEDOLHD. HT RAEEIKE - T RABEREmEKAE BT 5
LONLOR, FNUC, BRBERICELLORH L. MR E LT, 1% @REEZRTLORE),
REG, DVEA, BER (BW) RENEGEN, £, HEEFE LT, FECE-TA 1 FOBEK
OIRAEBEI e, TORUER R, RER ENEEns. LMo al (BB baEhbd. Mivata

(1980) IFHE X MEIC & 0 BRVEERIK S @ Rb/Sr le 2 it U, A HERIE 1,1, DBKE N ENLL T D
EHEORIA LD b ZONRORIERNZ LR L. ok, BEREIIEA O A 7 OB < KO
BRI D 2 ENZVR, LTRSS AL,
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V. 3. 3 {EERE (Sc, Ss, Sm)

FEERiE (md, 1965) 1%, 7> TORKITRERMEEN, BIEORMTRTEZICHRL, #H:Xm
o MIRREER OV OEREF)TH S, T2 T (S-S, ZERE, EHITHTXIE NI H
5. RRJEET)I (1960) (X FHEEHE (IZL) OxE & UMY A 7 VicikS5% 84 L, Hf
(1965) % 84y L7= (By-By). 0%, Bk coMEREZEREZ LEZELCININ ()l - KAE,
1965), S OICHSRIFE LV EOIRICESE, FAIZ2 VA 7 ApBnSin (fF & bIRREET
BRI EICAL), #A 1ZL, 225 [ZL, £ THRE S 7z (Mivata, 1980) . AHUEMIE CIE I
ZS,-Sy & Lz, MRHTE TORBEIEITH 2, 200m TH 5.

R g OfE R B A BT 2 KB L TRelk 5.

S-S,

PAEL O ANE 2 Ul & T 2855 T, & O/ERCY A 7 T T E O S BEE S OBUE IS Tes
HJE (Se, #45K) & LMoOMAATEEBOESLREE (Sm) 75725, FEOBEIITEE N
BOLDERERLDLENHY, BOMBEIZHKHRV. ENEELELTWVWLIHDLE) TRNEDLE
BHY, HBETIEIMAEDIFNIHI0cm—2m BEOHEDOBIRT e v 72560 (H4TH) 1
5. ERRAE “BE 250l d5. WAITAERAET, EEIL, TEOLREREO R E T
14-16% Atk & H&, TOMOETIILIVIREROONH D, Bobibs BT UIX LIZHRbEE L
ERZMES . MR CHAEERITFEO bR, 2O Z LIFEBH—RICHEBE LIFfETHD. LIXL

JEZF 10cm OFEESE (F45 X) CRERAEOESEZHEW, AT 0TS RO OND. FHER

13) S, &S, LIFMKRER LEICET 5NN H D, Mivara (1980) (XI1ZL.,, 1ZL, (A#HED S, S, #EEREICE
BTV, S & Sy, R M XMk TIxZ O PEHTIC RHIC OAT 20HTH Y, DAL T 5 S REFAEH O 2
TREENTVWHOT, KBRETIEINS 2@ E, FEBBICED TRk Lz,



69

AELL VA7 VOTFEHEPLS EHNOBERTSH. &L ZAICIV /NIRRT ¥y xS L RO 5. it
E T T % AP e L2 5 A0 - B 2 WAl - Bl & n b ond i< 2L, EiRo4
RE AU ARHLRLES O UR IR A AL X EEAH O RS GRS~ 1) LI3RR 2 b00nH 5.

e DA 7D LE (Sm) OWEIEEEIEOWEITRLKE L, Lo S-Sy & kL ERTHS.
Si=Se [EHIFIZIMMNVY, Sm MEBE L 720, MERIEEB R OBRTHALT 5. B S RESFE

RSB TE I )T 3km LN TER B OITERT S (Sei-Sey).

S-S,

MSREE OB T % Tl & T HHE L — F D S;-So 1%, Sm SEE L - FHEBHOKKTH S
PR, R R U N TS R ORI BE  (Ss) L, & &I RO ERESF O S EYS
HREPFASN, WhIZeRFMICELD (WEES0) BETRERIND. SHRED L SITkER
TW5. WEIEREOWEDE IRLEREN LS FEL, EExDEREMHESTND

BRIREDBE

FERH IR O ERE P OFEREKAIT Sy, S1, Se Sq, SslilEEND (HWERBR). Zo
25 8., Ss S lTE EADREPE T HLERAHEEEIEAS K <, T - Ak L i R HUER P T o0 SR IR A e
Fr (MIVATA, 1980) Dt tyy, tp CENEARLEIND. KT Ss THERD ty, 137 F0 F XE Mgy
THROEFRMEO LWEIKE TH Y, 2-3m OESEA L, Akl g sk o s HERAE )7 o e
HEERIIT < £ T 22km 1272V BE SN D.

V. 3. 4 BHEE (Ic Is, Im)
AHREE (HY, 1965) (XFERLIRIVERRS MATICHER L, RAHE RV ORR 722 8 W A R
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FKEND. ZIUTRA LI OEVHERY) THE BB O ETEE BB s L, /NERNY 1 7 L OG5
SYEED B AWy (55 43 OAEMARRKIZ IR - MIvATA, 1980) . AZJE OHEAER) 2o/ NHERE Y1 7 Vi)
AR ER o> B FN X g o> I (BB E3R) WIS RIS OB T L, By B sk .2 A 0 JE AR
FTHOMEHRICEAMTHEMENS (1,-I). LaL, TORBSIEMORERSESA CHEDOT, =
T ERA— FORM, TP HRIEDHHIZAD IR VA, EEEIZ OV TR
WA LA AL — b GEICEMEAREHER)  OEFIZ SN TR 2 (5 43 e k) .
ZITRABRBOABEIINZ, 100m THD. ZDOL—FTH -1, O/NHERY A 7 A BB HND
A, Ihx ETIC KL T 5.

LI,

REVBRIRVOIFFEFEL— N T, FEO 1,-1; O % O/ A 7 /W1E, BEEEE OB e BEa
BlREHERE (Io) &0 EMICERD L0 BOREOES LW ERAETR 2V LERE (Im) 225725,
I BEMOBE P OWMEIRSAIKEATHD. A8 KIT/NHER Y A 2 AR OB 2R L. 1132 3
PA NI RDN, ZO2 X WL ETIEATE 20, BHILLVED 1,-11k i 1, &
DOBATEMER L, WHEBEERLBOESMy Is) (B49B) MNEnTL 5.

1

BRI — bR S IR FOR B B — FTREND L 9IS, L 0KESD (o) % BV Tl
FEB LR, IR A 2 VT Is BREERERY, R EHICIm 220 o TS, EROAL— T
3, AHBEIEARE LT LRG0 ERBIER RO S,
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RHA~NOAIAZE

L-L 3 Z)Ib— N LV B 3km 8 THAERSH L2, Rbo Tlm BT 5. A L -
BRI LG CHE KT Im, & L2 o B3I EA 2 Bk L L, LB MEBERIeEE NS
~NEZLTL - LEICAVIAALTE L D RIS BROER L 5. Zolesd, AN LRSI
MHEGEREL, KB ERICHT TOHBICET 2R IE, L - LEICREOREAZE ORBERT
b5, WHZMD I ITONEHFEORIEHR TE OB I L TITE, L0 Lo/ HEfE
A 7 VBB L B D OIE— BN TH 5.

I, 1s OWABEAE B OBCAATRATE (Te) 13 iR B HEL 2 o0 & 3 5 Hsk CITFER I il L,
FBEREO Sc LV IXEL2NITRE. ZIUTHEE SRS, WA ERERERE, EVWibEE sz 1%
&L, BEARERBIIRILRET 5 —J7, WEEIIRERE L2 onEl, BREE Yy FE2E0
ERHY, FIEEIT-RICTEEEDRV. —HOBSEERIE, Ny EE o TS, b
BAR DTG & IXFREOEART, 2040 b L, dbikia & TR & 28 FHE O AR Tt < H5i% b 2 JgAR
ThDH. BHE (197TMS.) ZZnZ2RBAEM EFRL, WALKER (1975) OEUHET LVONMET grad-
ed stratified model IZJ& 7% & LT, ZHICxIST DU & L Cinner fan 2> middle fan %48
TE LTz L0 1Ty DEFRIEHG C b VHEL & B R D3 72w,

BRIREDBE

RO O R O HEBJE T, BABIKAIEL, I, (3E%), I, LIZRHLN, ThEmX
IEHIENIC IS T BRI A B YE  (MIVATA, 1980) Dty tig-tir, tar, tos ICIEIEXTLEN D, BHTHIE
HIBECIE 24 D OEERAS B I DI L7223 & b il < £ CiBBi s D, —J7 Mg H!
RN D ALBAREE R IRAETE B O8 ko0 4 2 1L Mk D D B e C I B S IR & 70 %
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IV. 3. 5 #EAIRE (Ks, Km)

B8 GRS MTL AF5e 7 v —7, 1981) 1%, RAMHARIEHIE T, ZOmEBICOmT 5.
Bt 200 - TR RIS S & LT L, FUR LR TR BT 32 55 A1 180 0D T A I SR L2 T 9
5. ARBRJEITITHE RGP S RALHR A~ & EMF A BRI T 2 3/ (1, 1, IHH) 23353
nd G MTL AR 7 v—7", 1981).

T FR R YT [ s btk o0 AR BRI T 7)1 [ > & AL 5 ~ D4 F) v — M RRFEIT B4 - pRE L — M
AR LTS, THICE, BalRaEREE2FE L, i EICaTRah BB A%< fHie b/

HAES A 7 AR EBO N TS, FRAHRKIEHE TIEZ Km & LTREI NSO, Bl
HFZOTNEamL (Ks), TIVUIARREER FEHO/NERY 1 7 VICET 5.

DFIEEE L THRIREDAE R O A TIREEE NS 720, B8 LTSRS TH L. BT
BUEHITRZ 3 A3 DT R O Bk Z 72 L, IVEER D & FHTHA - FA L E LTKm & LTRAL
T CTH D, BEIZEHXEHIRAN T, 500m IZ &S, AHOBEEEICZ LS, THERT/N
HERGY A 7 VKIS T2 b DIEGERD B\, JREEIIRIK G20 LEG T RICBIRTH D03, W
VEE TS 2 Bt M IEA RO SN 5. R A B IR S 72 LI S L ME &SRS &
DHET, ME IV MNETITOTHERNRET 5. SO, BICHEBICIER T v THERB
EHREN LIZLIRBE SIS, AMILL 0 IR UME oMY 51« IHEENCHAES 5 55 B A MR C
JEALHIIZ EALIZ DN TG~ & AR & 28 2 7273 b I IE RO < £ TR BE L TW D GIEsk s
MTL#7E7 v —7, 1981 OMEKBR) . TARIIERIEEE & SN EEL L, BEARIREE O 534 23 HU5

WCHKRT DH720 02D EEAHNTHEZ MG D, FIIRUER AT < O R 70 Ay B 28 (b & ) B
L7=bDTHA).

IR RS RS 2 AL & BRI S B8 TR S B, VB 2 8ete. AR I T 16 X el dek o
e = I R < A0 L, SIS LT 5. R0 K MU N T2 O TSR Es 28 o9 2 5y
FLTWE (ZEL-#HELIEO Ks). T EOMFEITHRR L2222 TH 5.

P BB 8 MU EOREICA B MR EN T D @ MTL #F%t 7 v —7, 1981) . FfHK
PEHUSRN TIZZ D 5 B FEICS 722 1 MASHeigkaEfe L CEB S, BRKbm OFEZ D, DK
BB, [ AHOR TN A 2 Lo B 72 0, KR [0 Hie 1 o s b BRI 55 0> gy JRT T
PEHRT E TIBf SN D.

V. 4 pPEHM A & AR

Fg RO TR IERETIE, ALBAROBEAR VRS E T AW, i & ILHSE E & OBy OJLIRE E
BRIDAE 8 L2 R A PE AT, EEE T RAUb A OEEHITA 2 < BRI T, TR bR ROGE
AE AN

FOg AR DTSR B BEE RBUL A ORFZEIE % <, AMIEHIBNOERH A2 H-o7cb D L LT, T
HTiE IcHikAwA and MAEDA (1958a, b ; 1963, 1966), ifiJIl - AiiH (1960), MifAiEn> (1981),
TasHIRO and MorozuMi (1982) 72, 7 E7F A METITZ MarsuMmoro (1936), MATSUMOTO and
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MorozuMmi (1980), OBATA and MaTsumoro (1963) 72 &, F U AHFTIX MorozuMmi (1979), HifiE
H (FAOW) ZoWTIEREA - Wifs (1979) R3d 5. Zoft, “HAOA /T 220 ¥ —
WoONEH, BERE, VB, T, BAEY U TE 2 OaEREERICY X S TE Y, FITRF
RBVULRMEDAR S D2 22, Eie, FMRIEHIS O R (LARE RBUL A IZ >V TiE, b
FROIED, U=IHTIL TANAKA (1984), HEM{LA CTik Marsuo (1966) DfZERENRHD. aF AT~
& (Archaeozostera) [3ERH « =& (1931), KORIBA and MIkI (1958) (2 & 0 /kAEf#LG & LT
A2y, Tl - A SEILACHER (FAEJRAbA & 70 L7z, Fdg (LR CIn i L B i Higk oo WmT - Fin
LT ORBGEIR N O 7 i OBRESFREH N O ZPET 273, R E KIS O ERE T ()
DTOERESFE) NHITRBETHD.

R P XS el oD SR S B PE R b A O REH I ME A, SRR ORER VRAE B & P AT N D
A TRE B CREULA ORI FHORE S 20m OFPHNICEE LTRLAS. LaL, ZOy
THRICZET DM N 2EFH Y (FRLD 1 L 2), ZTORITBIFEH D720,

D) R E g o R tE A i S (RIIERR L 75 o), s (oI, B
FEVBIC LD, BIFTREY, RESTHR bk, Fns (WEROLAERMZE) . Zhb
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TR TESMEERES, LV b OB T, MRREB T 2 X—ICBET5. Zbi#EL o
FEHEAZ—FELTHEIR (1) [CRLE. Zhbo) LIER/MIoO i HX Baculitesi3E & LT
FIREESE2 S EHT S, A OEBIZ 1960 FREE TIIHEZ S RnIEEnzn, AR L 28E
DRERS TIED e Ig oz, BRI O AITMIDE LV Mar b bERT 5. KB =/4H Ya-
adia |37 / TS ~BE T D BRI Y 72 D IR B A s D EEH TS
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U EDAbAERMEE L 0 RGO, REFHRAM S REHERICHT UIRAULA DEHIZT LA E
T, AREHBOEELEN. ZhoIMEERETH (S-S, (o ToeEFE) ([EFHEY T
LEEOHREEE THD.

2) JEFAXEHERE O R RIS, &EES (OWTh b eaEMH ) 2E. fbaidrs
A E K TEOBRKOEVIYE SV MEND BITEL, O LICEEND AKEFMNS bET S
A, FHBIE L) KIFERBLR. ZOEEOT S TFALOEKEIIEER D L 51 RE S okE
POETBHEICIZIT R S, fbAEHEHEIEER B OLER L (S-S, ([T 2. EHbAEH
9% (@) (Twd.

3) IRV ORBEIEFE. MATRAER LH LY Acila(Truncacila) hokkaidoensis 72 & 0 —
BibAZpEN Lz, Z oM TEHRE L i EICHY T 5. RBEA) Liit#ERm R 5% 1. 6km
DI, e EEAS b [A—FED KBk A& ET 5.

Zof, ROMEDEFHELSHE SN TND

4) MOREEROVOEREFIIXROZOMNIE. FERES; b1 /T LR, U=, foean,
Se FEES T v EF A MR DY, S, 75 _FfH Portlandia izumiensis 73, Sg72>&/NED B LA
DEUFER SN THND Gl - KiF, 1965).

5) MMREORESE (Km) 706 fELANEZICRWEEND. 2205 &N FiE)IIFE 5800

OERIAV (2 MR, HEKSR) . 4 /87 AX R ERERT S GLEEHE MTL #5827 v —7,
1981). & OHMUHATIME U O BIT B 7 S 1 “H R, it BHE A ASEEH 2.

Pk bEEHBETHS (1) & (2) IZHOWTEMRICHNS.  Marsumoro and MOROZUMI
(1980) (IMEHEDT EF A FEFELLPIEL T L6 AN L, ZAENHIEOMATZiln L.
T 7ebH, (1) 1% Pachydiscus(Pachydiscus) kobayashii, Canadoceras tanii, Nostoceres aff. hetonai-
ense, Baculites regina THE-S1F 5 5. MorozuMi (1985) X2 A KEE D Nostoceres hetonai-
ense HO—EBIH L LT, ~ A H EHHED Kébl, L FTH~A MV eF T e Lz, ZofEk
VAN I XE sk Gl R 2 Ot ST 5.

—J5,(2) ¥ Pachydiscus (Pachydiscus) aff. flexuosus, P. (Neodesmoceras) cf. gracilis, Gau-
dryceras izumiense 72 & THEE ST b, dLiRED~ M A #E EEBEO K6b2 TR 0L~ A NI BFT
ekt En s (Marsumoro and MorozuMmi, 1980).  MorozuMmi (1985) (X2 &R D Pachydis-
cus (Pachydiscus) aff. compressus zone (ZIZIEXf L IH72. (2) 26O #MEHF T (1) &L
OFERA SN TWRWD, ZHIEAKRERI, S ORI MO “HAEERREBENALTHRNWZHTH
%. Clisocolusi3HF5722m T, 4D (2) [T LAPEH L T2,

(1), (2) 2BRT, Mgt OFUREIT AR R LMo~ 2 M) e F7 U gmL, s
e WEOX I ICHONCH =T bR SNDEEEFATHRY (FE0X). —75,(3), (4),
(5) MBAT, ZOERIIHE=AICEINDIES . 7P,  Marsumoro and MorozuMI (1980)
X, (1), (2)  OT7 T A MEEXIE - BLVLOMEEN LYW 5 L kEEDO~ T A D
FLEHELIL, outer neritic FiZRFET Db D LHEE L7z

Wb & LTiE, &, JFE (1984) A3 R0 R S HE 00 = [E 1L oo F S Je ok o> HERE =2 AR 52
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WIZOWTHE L, 20K, HilEHEALROEHRZ#R U=, ZhiX Globigerinelloides sosebudensis % 4F
WAL L, PH~A RN EFTrERTEND. TOIED, BEMEERFIRBERENLEHT 52,
SRILRFEE DI F 2Rk S Tunzeu.

IV. 5 M B H &

PR [0 ek D i S o A oD it EDASEE  LLHE O B O, — RIS IRALIR - PR DB M AR L, PARIR
G AETHEFLTWD. LaL, ZORETMRBERD MO RAFEED—HN Th D, K
HiCE, £ FREREO KRR 2R 2 BB L, 2 oo h 5 R Hsk oo Fn SR JE T O R IS RO A7
FHF ATV, BTSRRI G HUsN T O RS & Pai ORI OV TE KT 2.

V. 5. 1 #& H
FURERET, KBMICITHEEICIER L- @iz 5D, U< I amaitsits 2 L, TomM
RUL P ARG RIC L - TEIlr &, ZOREODBUEIFRFES TRV, Lo, BENICH
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AL, MR ED SRS - FIRILIRICNT T ARTRE SN2 bOTIERL, HEIZHEPN
VEALTE — SRR AT S A R T R D < ARSI & e T 2 oMM b o Tnd. o
BCHNEE] 2 SRR (1977) 23R LT D, ETHANIES L C10 2 km O A — X —ORPEMFEE b
STWD. 2o, flx OFFHIEIZHNAWBEIWT, FICHET 2R OE~LMET 25608 5.
2O & D Fp iR O MY - EREGEIE, AR LR C IR D FE K iR 0D e 7 G IR 9 2 Rk L X e i Sk
HOH O ESLBAAREE AL — MMEETHEMICRD SN D (57 ROELRE P T oMk « 3L
<IE Mivata, 1980 OHUEKIASIR) . ik 0 ROFRE « B3 g s © 130 R g i AR
R U2NFEEE L TRV, BT RN B S SR Bl o TR BB IS A D &, TS B o0 Sy A g s 4
B, FEiz, RGN R IO TR E RO R TR T b (BT RO , A b R
OHFIEEROD X (MEHEH - @A) SHX GEREE - Ry i) & oS
< (IcHIRKAWA, 1980 ; % 6 [XIZHR).

FEFD R MR 4 A3 B AR R I, FURERERMR 6425 &, ERLo &) RESEHIC S LD

SORFHALIH O E AR LTV D, FiREROmAEEL, 0 X HEEL TV LS TIEmk
A S ON THIEA AR &2y, @AEYIETLZL0H Y, L LTHRY V SRS
295, AR OFE LRIk O a A T, 2 ORI RE I A X Mg b g & rE ks miE 3 5
26 BMOF RIS T BEEND . FARICEFF BKI0E Ik FE B 0> Jo ] [ g sk < 3 A il i

SES ATORARHERE L LIZ LIZAR LEAESE RO N5 CBIILET S - fdkil AR v
— RARE) . LanL, B0 XIE SN CIRE R E o i dbikic 472 2 0T, FIRBERHIRS L L
TIEN50-60°E, 25-40° SEFREEDEIA] « iRt 2 b DI E LI RAHE G2 23 5.

LA LBISMAICER L 72 544 « TARIASRE VR L TV D238 5. i H [XIE Mg 0 o0 52 W1 %
DETLIBMEMEE DS TH L. ZOFHDOBHIZEERD £ 510002 T, MK TIE Nta &
LTl TV o, KEBIITIEZMED SR % % CRURIIIRTHEIC E TEA & < AR 0 FIRH
FRVEAEJE AWM EL I ~ & ™ 2 50 A Y 3 5 . AN A B HERE R T, RIS AR RR S Wy o> SR o vk
Wi it AS IS T PR HERRSE & S 72 0, RS TP AR & T AT 2 HERBR BT S MEf S 9™, 2 D SR AR S
FROER,HRER - MAHEEORICES L T Z SRR EN S, BB RERICEED, 1318
RBJN— MMEHET, REOSARBARE KB L, SEARNTERS SRR BRI B ICB0E LT
LCRY, HEEEOEMRERL TV, —F, FURBHANTY, AER - mAEEOR 7 TR 28
EHEAMDIE — REEATEE ICEE L2 E (Km) TREISHL WD, ZORERBOBKINRETORR
PROAEE, TP MTLAFGE 7 L—7 (1981) OHERIRER TN 5.

V. 5. 2 B B

R X Mok R IR TR R A U B TR IZ KB L C 2 R B 5.

5 1 ISR RE AR O AL BR A B - PR P 5 IS U] 2 — O L EATHTERE CH DL LD QR
J&, TIHWE K ORI E RO EE SV 7 S5 @il 2@ TH L. bR LeWEm
ZHOEMROWIE T, BERICIIMEO0. 5-2m A —F —DOWiE T VY (gouge) WHMRFEETS (F51
B, #52K). ZON Y VILRETRCHERIROMI) Z £ & LTWD. SREITHCEERE % 5) % FRf
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FRELS (I-1fH2R), ZhooBEIEFRBEHERANC L LTEESH LZb o, TORICHS
Li2bD R B, THOITFURBEODAAMICASL EMbL R WHICHERT S, FRBERHZ D)5 O
Wi BB O K ER & o A TR E TE ARV, 2 ONEITYEERRITE OBLF S Z — 0k, ORISR

WOTRERHCIGET 2EMTNY —7 Ao 7 RERE (RRWTE - TRBIE 22 &) (Mivata, 1980
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SR EHRITH Y, HE TP RMERO% AR - 0 - FIAAETIE O - ATTERD oL hIE
EEOEMTHS.

ZOIE, FRIERE L SRR & 0V NIRRT E T L QL A HI o0 b 08, BRI TIEA
s L=,

55 2 OFEFEOWIE TIPS - FE R LA - BEGRHEA O ZAIC K 0 ALALR - M REO b
DTHD. 0D HEMATAERII - BRI - BERBE L, ko RETE 2 T < T T

—J, WETEE LR F Ot - FEEEREETE Y, FURBEE - RETACE OBER & AKCTREEE R T

0. 5km FH LTWRICH b LT, REEHICITEELZEATHWRVWE S Th S, fERTHELIATIC
W EK T2 oD, ZORKEOWE TIEL < OBRE, FREROLERS Wi g o[ cdb~3
TRy, WOt 2FEEE LR LAEMTNATH S, BISICITREN KR TIIC TN 5566
b2 (HENHEAER).

V. 6 WaEERE

AAROHAEREN O HANRIICEE S NT-OE, FRILRE WEESOFRBENS THD (HEIZ
B3, 1962) . FAULMEMEEEICE T OF A LR T TFr A TH D, IRWT, - B (1967) 1T,
FUR LR P OFEVERER S 0 ST il - Wi a2 bR L, T oTAa oM ORIRME &b a{kic
M4 oA RS L. Akawa et al. (1972) IZRRILARPEICIS DTN BE~, 1. BEAH,
0. Fihs -7 oihat, . ET7 Uilm - 7 F e i mtilzd TRNCGRIIL, »oZhbo
BRS TEIER AURMAOMEEREE &) LB CHERE L RIE) OB &R
FROFEHIEEL R & 16 2R T2 —F5, FER & RMRECEIH & OBRRB L ITTFATL TN D Z &
oLl EBBART, WMOWMEIZh v ERE - BEETOMIRE LTUIXLIXHEL, 20

IR 22 BRSO BEBE T D & Lz, Bl L7 Bba il S 7 m O f iz DWW i E - |
(1965) &, HHOMLGICHIERH D bOD, [FfERERMEIT> T\ 5. FURBREOFICH < MAHEE
RS20 LEOBIC, BB L 3R LT, KED O OFRFEIEOIFIE Fk 2 7 1 [ — e
WRERSNIZZ L& 200 e 5.

FEFN R RS O FUR JEREIE, K2 AIkAwA et al. (1972) OWEAHHICASL. B (ELTF v
W) PR END O, BUED & AR H X CERCEORFT IR BTV D, ATKAWA
etal. (1972) WWHEAWOMREZ FLRMTRLTEY, THIFHIBEESER L IFALZLTWD. filxiE,
1EERIE S DWEPCA TR HXIEME O EAATIIWRAHICBT 525, BEREICH A > THTXIE
Hidsk N 0 B IR b I T A I A S T D

7P, TEANEA (1980) 1, PHEVEHED (G HEASTIE i X 0 HO R EHIBE (B, 1984) &BR<)
DO EICHT T, FREEED N (107) 226 B ORJ7) icmnw, (ZIERERBA #2170,
BUHIR LT R B 2 HUE D/ E I 2 I DR TR TN O RA~ELS o T D & LTz, o
RAWHEINET « BEIEEZEL TV 223, FREILIRHGE 2 &3 B HEIC 2T TS S Tn i,
TR ILIRALRR I I B W B # OFEILEFIENC & 5 ERROMR T3 L & WA T, 4%0
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MiiEChH 5.

OO BAEFY L LT, B RIGEHUEN OFUR B A G ERICE ToRkle A (delessite) 23
ENTWS (UK, 1932a, b). F7/- Axawa et al. (1972) i, FF0H XIE Kk OrERIEE 8+ o [
AR D IRBREGEY R — Y A R ETAENAL RRIAY A FEWE L. 2 OMIRIZASR SHER
T TEL OHATRWESNS. ZoMIkIE, U UIEBEFEO AR - FiEARZE Y, 22 oMo
TW5. EHITERAHAO LEIRENO TH Y, WAHIROEL & IZBRA N E bR TND.

V. HEIE R E R ORI 2 s (s R

V. 1 HEEE R E DA L g

TR R, 88 BUCR Lk 5 1c, A B AR oo B I P ATAT 0> 76 5 B O it 143
B, Z O O R B AL ORI AT IR - PN Bt = F AT+ 6 AR LD - R
R L JREAIC A3 A LT 5.

F)I(1973) 1%, =BHAT - gl - HEEMAHTA2FE L, SEFEREEOBE b2 58 & fEimE
DB ZEFIRE T 50REREE O/ HIED, KRBHEICAESICEBLL TS Z EZBELMCL, |
MfFIc oA AR E LT, FMELHEMRE 4T, ZEEICRT2b0 L Lz, Z AT -
B - HEHMAFOH MBI, BE50m MU LT, 2O FEEH30m ClEE B 100cm UL Eo
FEFAMEEOEMNEEZ S BEA R L, L0 20m CIHEMEEowERES T, v N Ex
A LCWa. 22k, sLED G, HEH R T N ILERIC B T A Rtk Ls Ic B by, — T,
[FRIZEB I RBERETICE R ST 5.

SR X ek U, SEBHMEARIZE 2 v —T (1971) 723, FARTES O R) IR T, fEREED
EHZETHIED, MRS AE REGICE S TWD Z L2 RIICHE L.

ZO%, TEIED (1973) (ZEET OB S AR LSBT, ITiHARA et al. (1975) (XESFIE
L NHRETEE 7, [ (1978) IXESAET, PWHIETEE 5 O AR KEHISA ORI, — FERE S E
ROLHMEERENSAT D2 Ea®i L2, Hig, HI- &8 (1978) 1%, HmHRETEm LA
DONTHEL TS, BITFIRSOMZE « IS0 T+ 5.

V. 2 EREfrotEiHRE (Kb)

EaofiR/iliayy (88K, Loc.l) TiE, {LRESEOEBAEEGTEYE (E/RIX50-100cm, R
100cm Lh |), fERAEBEOWAROCHNRED VIV NEN L7225 X< B LZEER 40m o HiE 23,
SR OEFA A ORI b —F V) & RESICE > TN T, KIEREOWEIE IC AR50
bhTngd (F53X).

—J7, EANTOFFHE S ARRILERRIAHT (88 X, Loc.2) Tik, HEEMRE & RBEHOTEAIX
Blezcxpv, 22T, HEMBEE, ALl 10°NAMERIL, BEKN 10m, fEREO/NEEE S
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T 7 a— b, LSRR IEEE O R DR 5-20
cm O % G Teln R OB S - JEE DRk S
TV, KREREREOEE I RESICE DTV D, Bl
I RERTAHE O H BRI 1T, BRIV o R B o L
HHNIENLY B OEHEOHE TH S .

-y (1978) 1%, MRV o> H - fi 52 o>
RER (P-1, 2, 3) LHEXMOFRRFORERED
k51 247> T, Carya, Liquidambar, Hemitrapa
EERICEAT LA HEMR R, —LERE (IR
RHERRE It S D & Lz, Ee, S AR
e N—7 (1971) b, WEJINSVOH R E D O
fbAICTEFAT <A ML —{bADT EF LT R
~A FICHT DML, Mm OMRENREHE T
% FE— (AFREFIE), 1966 ; 557, 1967) &ML T,
MR T v F AT r~ A RIEELRNZ E0D,
NN LEHEOLDOTH D LHEE L.

IS

\

V. 3 M S oHREHEE (Kb)

PNHIRTPE )7 (358K, Loc. 3) O HF§fii & & ItiHA-
Raetal. (1975) IZLo TGS, ZONFIE,
WS AMEFE RO FE S 3& JFHEE, B HE A 5 g I
DCDLBROHME, N2 IRNHFHICDTZ > TWD R, #
HBBENZDIZ, TOFFMIAATH L. HEIEWA
T, ~A vF A Me L EREEO KR - T izs
DIEREEOWEESEEN, 20T AIHOBERK B VT, EREEOWE L REDOENIL L
50T, HWEOBERPESHRZ L LT, BREIGIWVIFEEENE-T L EHESND.

V. 4 #lZzzlEs (N)

LA, ERMEL (EER 180 m) (M 21370, AN EIRE U CRBIRECEE L
OFURBEEA B NTWD . 2R EHE L2 Z A TI T OMANERT#IL (EREHIER) KOz 0)E
WIS LA LTWD (RMIED, 1963 5 )11, 1973 5 H8 KB . gl LE I HEHER O
FizlioTBY, Fo, RKEHPICEE LTASZ 20, RREHEIY EVALEE S TVS (&
JIl, 1973).

Lz T 27 IAE, FIRTEREEZEEE L, IWES CRKEHEAMRBICEDN TN D, K
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HHFZIEER D DL vy, S UMNRERBREMNTHENRE SN LD TH A 5. AEOAREHITR <,
REREROBLRI L D L, AFTLE THHGE, Bt /emlim CRE - KOz 29 28 2 T,
BTOMEITLEOLBY THD.

BTG AN A B ATRILE (KR VII-2)
CREFn I T 8 L LR G A T D45 3, GSJ R34056)
WEER (BX0.5-1 mm) © AA S AL RIS BRI
Gk EIRAE S, RO RO RO H T A
RS (B 1 mm BAF) : A (HANER OISR ERD) LORER

Z I OENRIT D 3 FTIC RWE Sz,

1) AR 5 OEANR  (BOKRERAREEE) . R 51A T 20m OEkRE, N45°w J1hT
fE12m OFER (WFHLEE) 25, REGCEEOMEKEEZENT0n5E. ZhbOERITKGE
2D e B E L LA T, BT EAT RS S R L, RETACE O T (1
em A T) 2@ETH. 8T CEMRADMEMEZ &5, AROESRELEMITT AT a—as R
BRBEHMICEE LTS, ZHE VALK 250 m OMUE (B EET) (b FERER A E O /NEIRD R
LIS,

2) REEERH, REEF I TIGAMMAN. N40°E 56, EEEE, H2-3m OFHIRT, REECA
OB BEICEEEZ BTV, BEIKG, BERZIET, ARA - HANES - »ALAR (g o
B OWBEEEER, FAIEIMBE CRES - BANEG  RKOBE (4 V80 b5,

3) WETAEILRE T I, N60-70°W FIIZHED D 6 5 m Ait: DENRT, fiRBRE=RE O
HRRELE (Sm) ZEVWCWS. KO- FERZINET, MRAOMBLEEZEL, ALiIpEe-&
DA - AN - BREL ROV T A 72 0, RHRA O AR L L TEHEA TN S.

V. 5 KR # 5 (Cgl)

RIRBEEE, BT RRETR RO A 1 2R ISR T D RUCREEDOEEE TH 57, EH EAEHICE
WTRER T 5.

A, EARNTERE 2 N ESICE O WIKRRR OB T (54 ), AR OEREJF MK 10m (&
DleoTHEHT S, AEOT SEMNZITRFTRBCE EO PR RBCE A D30 LTV DR, KELo
BRIIBEIEAROIDAHTH L. AEOBIE, B em 7O RK Im (22T 2 HEER W Ui EET,
BERLLE, SREUACHE (EREEIRE) BNEb %<, HRBES - Bt - nAR)IERE  SLIRTERE)
RENZNICKS. BEIET —a—RET, ERREEZRL, 2780 KI<ERELTRY, EEIXFR
JERE L B REO PR TH 2.

AL, o, W KIE (1965) o bBF-BTds (1977) 1ok b, [REEEAEEE 0—B & Sh,
[FEAHDNHE R O EEHO — 2 R EAICE Y bO LIRSz, UL, AEESITREERECAEHD

15) AT I HEIICHEHL TV DOHTHY, WHKIZIIXAITRLTH D,
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BEELL, BESEKE TRV Lnb, FEEL0 LHMOSINTHY, ZOEEENDRT,
5 AL O MR T B ATHEREAS K X 0,

VI K Bk 8 O#E

VI. 1 Brges — R — RALHIR o K EREE s LT —

Wit D 1948 4RI, HVEARAFTRICHTR - BIFTSCEH X R A RIS 3 4 72 C, 93 ERICh Tz -
T, RFOWREDOW 1285 T, KB w4l R AMOEES - EHROFAELIT o7, REBH A DB
RIFTEIKE -T2 E D, ZOREMBICESNT, KK S8 - BB AMORT —FHKiE, T
BREAHEAME LT, KRKEHEEGL SN, ERRBEIE, 7XXKUKED FTREZEICLT, E
e TS b (KBE#EEFZE 7 v —27, 1951). KRIJEREOREED, TRREETIX300m Ll L,
TR FCIX500m Ll RIZET 5 2 &, FEERS, 2 eb TROWRE B, BT 7 X% (LHE-
Er 7 KINRER EDZ L OKINREEZBAT 5 2 &0, KB 500 - 248 R & oo fE5r — SEnftic B9
LENETOMHBE —HTHLDOTH-7-. MAKIYAMA (1956) OFMEHAH, TkEBE (1956) O/SHIAH)
LWVo AL, Wb ERROB LWAEICE SO TIREERIZ D TH B,

RN B L & = O FF OKRBREREE, 1949 I, KT ABAZEFIBO—BR & L THA ST
L, TRAXRKMKERE > 7 KIUKIE O 534G OB S SN TERpvoTe. 2ok, iR
1%, FEAHEKIEHIE S 2O ORKREHAFIAL, T, KO- HAHEO RFEHEIZ D 2 [HE
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OREBREERIT LT, WM TEZ TABIEIZ, Malf§ (Marine clay bed no. 1, 5 1 ¥R+
&), Ma 2 J&, ... Mag Jg L 4fHT, B 7 kLKEMal Jg - Ma 2 J8H, LHKLKEELMa 2
f@rh, 7 AFKMKEIZMa3 @, JETHLKILKEIE Mab B PICHASN T Z 26T L
7= (R, 1960). F7z, HHIE, FRETT, HEAAMO A Z ¥ a0 TRBEED, RS —
RBRJE RS T H—70 b R RS — R T (OR38) —ICAD &L bis, TOMMELZHLT, %
VB DFER R E A R THMBEO B E BV E - T, 7 XX KILKGE T OB YE— KRG T o LR
—FETICWHT D2 &, KBUBHETIEE = BTSN (B TR 132 ¥ & a4 THH
B - WIS R T b bl T - T (k9 TRk b T ERLT.

ET, BRI HRIEHE O KBRE RS, KRBT A 23] U7z 7 AP S 7 RO 720 DA &
M UTREEIED (1963) AR L72IRE - SALHUSMBGTR X (1/25,000), [FHUSFETHIEK (1/50, 000)
IR TZOFEMA R SN, [AMERTIE, KBERE T KILKE, B3 7 KUK TE A

T LY FRLO KUK IR L STV 2137, A RE (Huzima, 1954) BSKBJ@#HEA 20 FiE
TR ABEEIE > THMT DL ENTWS. NS 28 OB, TEIE2 (1966) 12 & o TR
SN, FBEEECTEGOFELRNI L, FARARIIKERER EHICET S Z Eambnicshz.

1967 - 1969 £E(iE, KExEHE & £ DY BICET 2MEMENEL SNz, ZORAENITEOMET,
SN BRI O KEJERED & H 2 < OFBAMRELE 41, WHiEREF (IsHIDA et al., 1969), KUK
JEr (BRI - WA, 1969), 7 v iar Ty 280 (FF-HLE, 1970), EBba (HH, 1970)
72 EL L OENMTDNZ. G OFEIXTE - @3 (1970) ICE TRIESh TV 5.

LRERETIIERE T8, RN R R A B T IR R - SR AL HIR O RIREREE, TR 7L —

(1971) , H)I (1973) 12XV, [AdrHiBEE)E 1L Tor et al. (1974), [RIKILEREIXE)I (1976) (C
Lo TS NIz, T b DOWFSE & KB SZ K7 H M7 B 236 R D B k& & o+ T, ITIHARA et
al. (1975), WEIEAY (1977) 1R - RAHIROKIRKBROEFZ2 &0 £, ZOREFNTRERE
DORREREDBF L0 LA TS > TV Z &b, g RALHRO KRB OEF b 72K
BRIEROEREEFDO—>Th D & L.

RO ITiHARA et al. (1975), HiFUED (1977) ORFFEFERICESNT, )1 (1978) 1XKPRIERE
DRMKIE T DK T ADACFAARICOWTHFZEL, [ (1978) (TFRILIRDZAL & REJEREIZ DV
Tt L7,

D%, fRE (1980) 1%, REdiko KIEHEA P4 L, Yokovama etal. (1977) NTFHEETE
DIFEEZFEELIZVWDY D “CORESR” %, FHHIKTH Ma0 @D FAIICHEATE L L, I X

iE, REFHIEO KFRERHIRIARIEE D7 OIS A RS O EHENR K L TWT, # ORI
2.0-1.1 Ma IO 90 HHEMICHI5 EHBRINTWD. Fiz, BILE (1980) 1%, AN HXIE Hsk
6T OHTHINH TOBEBEN S, KIE R LEE OHRE S S B LE Th D & Uiz, BTN
2y (1984) 1%, 70 IR Hsk O K2 B S5 I O KBERED KRB D 7 4 v v 3 v b T v 7 FEERIE
LC, ZORRIZESNT, REFMETIEMa 1 BOTFAICWbD D “EOREE” BWMEET S EE
RLTWD. Zhicxt LT, Wit (1983), wifftiZss (1984, 1985) 1%, ARHSCHEEILIZAD ZhbHDE
ENFEEIIKTHZEEHALTND.
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7B, R=V L RKBEOFEICE, HETESMEWE(1975-1981b) I X 25 Nk
OUWFEB IS T 2 HBEE TSR 20798, W ONS IR (1984) 12 X 2 B8 76 [E] BR 22 vk i /2 i 45 23
»Hb.

VI. 2 KERFEREOJE

VI. 2. 1 # &%

N B HbIR 1R R - SR AEHEIR O i A S DL R - SRAbHik o KB B, BRI E
440m PL LT, IRKILIIRIE OK) 20m FALOEHED S NHAILIKE D 10 B m LALOEHEICDZ->TEY,
FAARL DR EFE DR EERE - i0F8 - 2V M@ - Ki L@ O S TN T, 12 f@oscks e (M
XY Ma-1, Ma 0, Ma 1, ... Ma 10 J&; Ma (X Marine clay bed O, T3 DI 3—)
40 L EDKINKE A L TV 5.

INHOKIKBESCHRELEA#E L L CoON- R RO KB OB FIX, BfEE
TOREZBL TH LM INZFRBHOK S FOBHENLRY oL TE2EATHT, TR
EEOREFHOEF & & bic, RIJEHOEERETZRTHDLARIN TS, R Rtk K
MfEatls, ZoRBMHICESNT, LY RERE . EoRE- RILRBICHT N, F4REIEE
NZEN L Tz 24 & Tw% (ITIHARA etal., 1975). R BEITITHRENGRY, ZO T
I S, BENIIOV MR TEESRTH D, EORBIIEICTEREN DY, T - B
JEES, IR LE A Lo T D, RICRIE TN OIS % £ & 9 D M LRk L o A
BHeY, 20O RIS BENMESCH D, RE - Rk o KB ERE, A A
B R TCBCE R RO R R LRI e S IR EICE S TV D, HEE
RS L 1T LI LI CHE LT D,

S PR 4 058 D KB e R D Je8 1, WKL - 5L T kLK e R O J@ A & Ma 9 J& - Fuf kil
IR OJBHEICE Thiz o T\, JRE- RALHk O KSR T OIZE AL EEA TS, 5
i R (X sk o> B B I, SR TR P LAPE CUIRISR R A, [RITE H - BUATE IR B ARCE - A
WeBtE %, SRETRIET - R LA AR TR A - SRR TRCE S B e &, RRIRIT A LA
HCILEREMEE HEMAE - M2 LEE R ESICE>TWD . F, RBRERITRAELDERTIE, A
A AR LBE O R ARG W - AR LT, PR AT O i L AR IS IR R A > T, Th
O OWHEIR W CIEFHEAE AT RBJE R H LT .

R XU M35 o> KB RE 00 & g OB A D RS, SR - SR AL 0 & BB o KB 8 REO & T,
[ itk D KBRS e DA JE - & B X 5y &2 3 (5555 %, ITiHARA etal., 1975 ;5 iilsliEay, 1977,
1984) % TH T 5. RO SRR A B OV AT 1| DA 0> HYBD DR R 15 1 I At 5
DHDOTEHY, FERE)I - FHE IR &R AH) o B R 0 FE S F 72 5 i IR s o b
DTHD.

A REOFHIE, FRMHREHEAZILET 52 < OWINC L > TR o TWAEREEIT LIZITH O
TIE72 <, FRERKERREERICOWT, & EIFmHREREAZ 50T, —EFELTITY. bbb
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Hh, BEIZGUT, FFEOHIKOKREORERT - JBHIZOWTHIRRS.

VI 2. 2 REEE 0)

RERBIX, o RKLKEER IV NEO ERE Y FAOMET, BE200m LA L, oW
g - kg - UV M- RN SRR SN TV D, —RICZE ORI ZE S L <, MOk
PEEE 72, RBREE, 148U LD KILKEZEA LT\ T, KM TKILKEZ e Mao IR
EEICLT, N EEIC2 S Tnd.

R T (5 KM M9 T30 00 PR B s B OB O (AN A0 T LT . L L 7S
B, AHEJE O R TALOMRK LK E % & e @ U O HE 1L, R R M 78 77 o 5 ERIMET (2344 5 1
FTERRW. Lo, R EIE IS 1R B8 O R TALOBHEOHIE % 7.5 2 L IETE R0,
PTFICEZoi FRoMEE T2 TRl L& 5.

RERE T, BIEKSOm OO MIE T, WHESE - WIKO L WIbESMER T, #EsrEicE L

WL MR LR A R, R E A O IR LK E A2 B BT, Al &b 4 O KILKE—
W BT — MKIKE 2 E— 28R LT\, R OBIT— I PR o i - fiEE T, 2o
B IIF BRI OWE - 8BS, Ty — b, RERSCEE (B56 X)), EREERETHIM, FF
FE [ % i 3 44 0 T 78 H G 1 =30 )11 28 A%
EHEROAEF S A AA R EOH
- KEEROMEEZ KRMZ R T 2T
L. Fio, FMURBEBEICARRE AN
B CHE LTV D FUR BT T, Fas
JEREEIR DDA - B O P EER O f
ERNCFEEL, Tl REMETHE
R EE O SRR TRRCE S - ERE A
S TENSEHDABENT NI E L
Tn5 (F5TK).

RERE BRI, EER 120 m, Vv
NE - i HEAES T, BE - DEEE
EOWMMRE CH - T, Ll b 10
JE D KIKg—KH T- 1 - LA -

IO - R - ks - B - TN - =y
kLK@ E—5 8 LT D, b
JE T OB - REER DM - BT,
BRI AR BREOND S - S, ¥ —
IRFTRABCEE, fEREE ChD. Lo
T T 52 (3 10 B 401112 0 C S
IS LTV B DS, ik b BF DL
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WASHT CTOREBER T, - KEEE ST OEENER L /oo T, KILKEOBHNIREET, %
DJBFOFERNEH LT STV,

VI. 2. 3 Ef#REE (0)

EyREE, =y kIURE xR v Mg O RS Ma3 8O T OMESE O TR E TOHE T,
BHNERLEZNEVRFIHML TS, ARER, EEN160m, ZIZHMMROBEE - E-
U NE K LE SRR ST T, 4EOMRK LE— T LY Ma—1-Ma0-Mal -Ma?2jg—
L 16 JELL b KR E—fEE - bt - THRILEYE Ol - Bl - TAK - - 4 = — (kA7 -
ThiA=o—)- @il - 8% - B 7 - M - (WH T - MUKILREZR E—%2 A LT 5. EyRE

i, BB - TABXKILKBERT L MEO FIRAZEIC LT, REELE - THCT AT D

5y B THBIE, JEAKI80m, v ezt ) e - BEE oS THT, 22K Eb3 B0
KK JE—HE A+ L@« Rk ILRE e E—Z2 8 LT T, BRI R0 T s, sRCIm g
NER L T D, WHEUE T OBYTH - KEERO MR - EMNEET, ERImREROmS- s, Fv—

b, SREVECEHE, EREETHD.

PRI ARG RGO HTT)  ORPEEEIE, =2 RS SRR O 4 5% s - LAV A A A o o — K
KROMEEEZHERL VD, ZORBAEEEZZ EO0ERIT, BoRE TomHKLKE LY
THOBHED HE & HaE STV 5 (ITIHARA et al, 1975). LA L, 4IILIE T, HUE SR EE:
L edeoT, WMHKLKBOGFTEIRR SN TWRVING, 2 ORI A G EE OB IO
T, AHOBHEPLETHD.
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EyRIE EEE, BERSOm, WM ORLE- v NE-WRE- I & 4 T8Ok LB — T hr
XY Ma—1-Ma0-Mal-Ma2@—nbilIhTnT, 2722<Eb 13 EOKINKE— T LY RE
B FABL - M- A =u—(FAL) - eyl 28 B 7 M- (LA 1 - MK LRE 72 & —% 8k
TS, 7ep, Thi- BAiA = —KLKE L Ma 1 BICHE S 585 KLIKE T, A X
A OAEIINPRTE BB STV 2. EaRE L, FEE NI T, b Mg kb E»
BB TWT, AR OWBIE A E 0 MR O RS LIEOWIRR D 2L ME - K LIS E 2 %5 b OHERE o
J VTR E TV D . WS O BT - R oo PR - fL T, BRI B RE OIS - s, T

Y— b, EREERETHD. WHEEITAREN DO TESNI 2 Y . RESFAHEN S 2 DR TT D REMEK
Mg gk sk o> BRI - B HAIAHEIZ 230 TiE, Mal 8LV FALOBHEICH - KREER DA & Teib g o
FEEEMNE L.

Ma — 1 g2 & LRI A 7 13, KIJEREC ORI OWE—ERORERIY A 7 L Th 5. Ma — 1813,
BN S RN RS, ZOW GO EBICHEEL LML TS, £OEEIT1Im 28
A2y Ma0 Jgix, HER)IBWT, JEES 2m, ZOREHICE S 20 cm O FAA = —KILJKE
ATV D, Mal JEITRERIAT RFEE O LEIC b 04 LT 5. Mal - Ma2 J&@id, Ma—1-Ma0

J& &0 B LE T o T, Br B I KR E A &l L BRI L TV D, L
722U, Mal BIZWEIE MBS & 72 5 7 OB ST CILB & 722> TR P Ic R L T\ T, 2
ORWPOMAEIE Ma 1 JEHERERFOWFRE R L TND EHESNS. Mal HOEREIX7-6m LT,
Ma2 BOZIE4-3m FTHD

VI 2. 4 R&RE (0, 0)

RACAJEIE, Ma3 BE FOMEEO FTRE Y EALORE T, AN LEFICHMLTNDE. KR
JEIE, JBIEA 90 m, (IR OROIESE - ibfE - v M- kit JE & 8 oMK T —Ma 3 - Mad ...
Ma 10 J§—CHER SR TNT, 12 BB LD KK —7 X% - Jell- 48 AR T - 11 - -2 5 -
ERS AHA B AY - T KRG 7 E— % B LTS, A Hs L7 X 3% T
T AV KK, EREICEATHNT, #EE LTHEDTHD. LR oMK T & kil
K@D 5 %5, Malo g« J\H K LK 350 IXIE ISR 7 o3 VB, i kLR IR C < S
FIHIZ, F7-Ma4 J@-Ma b B D4 RE K LK 1R Fn H XIE sk sk o 3 LT 4 RE 2> B 2 D BT 124y
MLTW2. RICBIEIE, MabEo ERZEIC LT, FSRE T EHICoT HTns.

SRALEETHE (0,) 13, EIEK 40m, R ORELSE - BV - oL Mg - ks e L4 g OvERoRs e
(J8/£ 10-1m)—Ma3 -Ma4 - Ma5 - Ma 6 JE—CHMAINLTNT, Db BOXLIKE—T
R il - SR8 - AITHL T - O - BEKILKE 7 E—Z2EF LT s, SRAERE T, pg o i g
BIZHE VRO EE (Ma3 @) 220k oO T v bk EBICEDHEREY A 7 v, WO EE I
WEVHRORTE (Ma4 -Mab -Mab @) ([ZED 3 ODOHFEY A 7 L DF4 SOHEREY A 7 LR
RBOBND. TNEOFHIEY A 7 TN TR b EEMEICEA TV D, SRk L, —kic, Jeh
LEANZE ORI B NT 272018, RACRE THILE OO MO CIImESE A BRI > TN D.
TORENRE DML PR OO PIRE - TR, BRIIMREREOBSS - s, Fy— b, EREERETHD.
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SRALRE B (0) 1%, FEEHS0m, OIS wE- v NE- L & 4 8 OWERE: 1E
—Ma7 -Ma8 -Ma9 - Mal0 B—2 bk S TWT, WEEEIMEST, Db @okiLKE
—Y% 7 T E£RL EHAR DAY - @ NBAKUKERE—EZHFALTWS. #llCR~7= &I
FFK LR & 0 A7 o> e L B RO HUSE N IS 134347 LTz, RAERJE B, FRBTHE
FIERIC, WEACK LB A1k D 4 ORI A 7 A B SN TV D, SRk LBIx, —ikic, zoB
X 1m U F &S, LIEUIEBEICE D> T RS, TOBELTWEEE O R Tk
DIRWIDEEE~ LB, EALCANr > TEOBELZHLT, 6-mEOREEE2 L0892/,
TORERE ORI - KEER O PIRE - i IR, BERITFURBREOTS - BES, Ty — bk, fEMEERET
H5D.

VI. 3 KRR KILIK)E

KBEREZIE 40 LA EO KUK E DA S TWT, ZROITHEREICY > T e LTHAT
B5 (GES5X). ZNOZHEOKIUKED S L. KIEHEZ KX 5T 210472 -C, R A kILK
JBiE, 7AXKIKE: B2 7 KRB & HKILKED 3 KIKETHSH. Ma 3 O FEICHA
NTCWLT AXKILKEE Mal BOH m ELICHE IS TWD E L 7 KILKBIE, WIThbREOH
L% o TND R, MFEDBERSORELIL TWDEND, BATEZGICERATES. 7 XAF KL
K@ & v 7 KILRE X, FEREE T AEIchz > TR <E#ERE L TWD. 7 X% K LKE TR
AEICLTC, Ki@E#ts LE - 8 (AR ICa1F 22 &ic o0, BRClR~7. fm Kk ILKE
KIBRE T (R3%) OXLKBET TROUFFEOH D HOT, Biem 25 WFENL LoBAEZEH
LTCWTC, ZOTHEICIET AF -F 32— MAaDE S 10-20cm OJF &£ TV 5. &M LKE I
O AL OWHEENE OHEFERFICIR B A ZT TV D 72018, Wt RIT 2T 8, R HIXIE ko 4
FWAETIELBIFTE S, L, FEINLRTE, KRBT (538 PAUEBLICR>Tn
D701, [FXINKEZ BT X o> 7=, f@EKILRIEE, WHBEEEF O AV FAA St @i -
FRDK) 10-15m EAZICH > T, (ZIERIERER T - T kR OFERIHELTWD (59 MKk
O 64 S .

FI, mHEALKE LD b FREOBEHED KIKE, T72bb REKEO KUK OV TR L &
5. R XIE g O R R, SRSz TR TE 2 KUK IX2 VA, RIS RICH
W)IETEE#EET 2 EAR 1 - TALKE, TAEBITKILKED A 10m (26 > TR HE

e 2R IIR B 2N e b B2 KINKBCTH S, LTI, Fn B g oo SR e 52 @ oo £ 58
TR KRBT DOWT TR VIRICEER T 2. 26O KIUKEIIWT IS AL TR ST
72N,

THKWLERE (Te) @ FHIKIKIEIEEHRAEDLHEOWEFITHML TS, T T KLKER, B
I 30cm, Af- GG - RO KLKECTH- T, MKLKEOK30m ENiicdh D EHE ST
L. ERIKIKEZ, BRI KLKED 12 m EALIC , JEE30cm, KHEG- PTRIOIEB DI E
L7z kKB TH 5.
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AKELKILIRE (Mz) © KT KK, HAIKLKEO 30-40m EMZIZH Y, KB OEARINNTSy

fil, JEE 8cem. Wbkt R - MK TH D, KM ALKEL, KELKILKEOK 20m EALIZ
| AR OEAN D ISR L, JESH 10em C, L3 cm 1ZHEE - ADRL, ¥ 1om 13
PR HORL, TS 6 em (3T PRI K ILKTETH 5.

iiﬁkm JKIE (Ha) : HA40E TKILRIE L, KBRS OF) 10 m EAZIZH Y, KEOEAI
MHBIHOMICHAM L, EESK20em T, EE10cm XA Mk, TH 10 cm iRk PR TH 5.
TAMI KLKEE, TABIKUKBORN 10m EMLichHY, o R BEHEOMIZSH/ L,
JEXH15em T, R - A6 - B HR - PR KILKETH D, TAEBILKLKREX, AR
KIREOK 6 m EALIZH Y, TAEMOEBIIE@EHORICAML, EEHb5em, 27 @ k-
PRI, @A I~ U ARICE ATV D,

%ﬁkm e (As) ¢ FIRUKILERIE L, AR KRB O 10 m EMZICH D, HiE»HKEOFEIC

SAAL TS, KJ@liE, RKREFFIEN TR S 2-3 m IZET 24, —KITITE S 70-90 cm
T, FTEKEQ - AR - ML, R A - kL, EERIEE S - PR - I TR B

kLK (Tw) o SEREAKLKEE, TAERIIKLKEDT. 5 m EOicd Y, TAEROT AT
AL TS, AKILKIEIE, 40-50 cm O TR LEFICEE ENTNDHEEX 2-3 ecm OFE A
PRI KILKE A D 78> TWTC, ZDEHEIIZIEHCKLIIKE OJFREICeETE 2. LanL, ALK
J& & RKILIRIE & OBFBURIZ OV TR EICS R OBRABLETH 5.

HMkILKRE (Sh) © Bk iR L, SO LR I DNk 3 LK g 0 30 m_BALIC
T, RO S = v RO BAERT, FEIETHMLTND. RKILKEIE, EEH30cem. FHE
o HRE — MR K LR TE ©, FELEEO BRELKILR I S Tn 3

THEAKILKE (Sm) :© THENKILKEZ, B2k LKEOK 17 m EA22H - T, BEINCS L
TWd. RXKUKEE, FEE10em LIF, KA ML THD.

SvekIKE (M) 0 = RKIKE R, FEANKILKEO B 15 micdH o T, HiF: = vinft
WL EERJINS A LTS ARKILKEE, JES 20-50 cm, KA - HEAGA-BRTH 2.

, FRHEKILKE D Ma 1 J@ TR T TORBUHED KILIKE T 72 HIE S BE T - [F 28 -
RO KIKBIZOWTHIAL L. @HALKEND Mal g T ToRREIzIE, ek, T
Bl of o —lFUEO K LRE R M N TV, il SEHHEICIER T2 0 ES 2 FHEIZ Ma 0
‘Ma— 1 JBOFET D EBH LTI, Z LT, THhSOMmER B & OB S KILIKE O
ERBR Sz, IR, FAOKIKE & IEIZE~S.

REALRE (Fu) @ @EKLKEE, =y RKILKEO 17.5m EAIZH - T, HiE O HOKRE
ERETHERIRVETHML TS, RKLKEIE, BIE300- 310 cm EAHENELL T, LIFLIE
N OREEBIC L DIRROEDICRIBT D, AREOREEIILA G- ki - M, TOLIIRE G- Mk,
TS — EEIIERRTR b em OB A ZE T AR - TR - RO KK TR ST 2% (858 [X). IsHIDA
etal., (1969), MiL-fA (1969) DRFD/ I ZKINKBIIFEBKIKEICHLYT 20 THS.

tEmkLRE (KO o Bt E kLR8I, R E K LKE 0K 16 m 72 - C, fmE & S s
WA LTWD . fRE T, AKILK , JEZX85cm T. F#D 10cm (LA ki, HED 55
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em (XA - fURL, EEEO 20 cm KA G- PRITH 5.

THEILBAEDKLKE (Sn) © TRILEHEDKILKE (ITHARA etal., 1975) (Ti%, FALL Y Kbl
KILRIE (Te), fEECKILKE (Ku) & TABAKILKE(Se) BdHd. b ok ILREZ R HXIE
IR ARIZ D7 > TEBT 5 Z L IXTERDS720T, HERTIEINALDOKIIKBEEETE R0 &
ix, TERIEEDKILKE (Sn) &L LTRTILICT 5.

RAFLKILKE (Te) © RAFLkILREIE, BE)ITRVWTE, &K ILKE O 55 m EAZicdH - T
JESHI 10 em T, HE - MK - PRIOT T ABEDOKINKIETH D, AKILKEE, REEAT O R 5 K
7, WHERIC A LTV D,

REBCKILRE  (Ku) @ RRBCKILPKIE X, REIETRIE QAL OMiAMPE N T, T KILK)E O Tz
3.3micH->T, EE 105 em BLF, FK G- AR K LIKIE T, Bk HE P L XRICHA Sh
T2 (B, 1980). ASKILIEKJE IZREIET KT HREH OB E T, Wik 4 5.

THEMAKILKRE (Se) : THMKILKREZ, HEBJINEWT, Rtk UKEOK 17. 5 m E2iZdH -
T, 950 cm OMKET, WK TP O3 EHEICZA TN E em LTFOME L LTHEELTWS. Zh
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O OKILKERBIE MBI TAR 1 - 0 - IEKUKE EMEEhTnD. 2 b0 K LKEITAE -
LRI CHREBRIICE ATV D, TABKILKEE, ARIUT RGN HE BRI AT THM LTV D,

Axo—KkKLKRE (Y) @ A =e—XkUKBOMERs0L LTI, HEHIBWTTAEXILKE
DOF) 30 m bfiz, Ma 1 DO 10 m TALICH 5 Ma 0 JEDOIEIRITICHA STV D T A = v — kLK
fB (Ly) 2362, —fic, KRIJEHOA =o—KLKBIZIE, 8 m OMRT, FALe Biro 2ok
WK AIFAET 278, T2 Cldbfifs mm—klLKE (Uy) F@D 6. ERIIBWO FAA =
o —KILKEE, JES 15ecm BUF, A - HRL - FRIOKILUKETH 5. FEENT KIFOFE )70 Ma 0
JEIZ T A = m— K LK B IR O DAL,

SR BEHIR TIE, A = o — KUK T — ISR P IcBes ST, 2 ol T E 721431
D BTNV, A = — Kk LKEIE, RBEITKEME» LRSI L TN D

ek LRE (Ta) @ &2 MKILKEIEL, MallBo3k m FALCH - T, SeHMeE, RERET O H
FEORINZ o34 LTV D, AKILKIEE, BAfkE - BRI K LIRE T, ES1E50ecm LT THD

Ma 1 Jg§ &Y EAzoME 72b b E Sy B LE B - SRACRIE O KILIRIE L, MRk 8 & s s b
BT, #ELLTEMTES. LEN-T, MEENEEL, WAck 18- KILKE ks B < 7
VIRIE RS E—Ma 6 J8 X 0 b B OEHE—ZRITIX, b DX LKEOEATOBMITENIZE
HEL IR, Ma 1@k v BiokILKED 55, FEREDIZHOWT TR VIRICHEIL & 5.

vy klKE (P1) @ Mal@o2-5m Ef7iZdoT, FELV RIS ML TWD. AKLIK

JEX40-70 cm, RO cm (THEM - MR- Jokz, HEBIHDRL - Hokz, BRI T, e b
I UIE LIRSk E 2 LT 5.

SR LKE (Ky) : el LR E L, Er 27 KIWKBOK 9 m EMicdh - T, HIERAT, 2

RSFHE &R I Y BRI LTV D, AKILKBEIE, ESK10em, A - PRI TH 5.

WHEKILKE (Ym) @ WHEKLREICIE, LD T - 0 - Mo 3 KLKERHS. (T - Tk
JRJEIX Ma 2 HOHFEHISK 1m OFECEA SN THT, 4L FIZHM LD, mikLKEE
BICES1-10ecm, A - MK CTH L. WHILKLKBIZ LB KLKED 3-4m EALicdh-> T, F
ARITOIL & SEHAMMOTUC/HAA L, EE 10em, JKAG-FHAM, k- AR THD.

TRAXKIKE (Az) @ T RAFAKLKEE, Ma 380 FEICHAE S TWT, EARNE Y TIZH A0
LTWa., ARAKILKEE, EI30-70cm, FEHOE cm iXE M - PR, FEIET X3 - HRL -
hr, LEET XX - Mk ThD GE59IK).

Bk Kk (Sy) Bkl kEE, Ma 38082 m EArildh - T, #EJIE Y HTITHA LT
L. ARKIKEIZ. JEE3-10ecm, H - MO T~ RO KK TH D

JETHL LR (He) @ \ETHUKRIKIEIIE, FAZEV T - Do 2 KIWKERH L. BT T - Tk
LK@ 13 Ma 5 J8OHEHICK 1 m ORI THRA S TnT, }iﬂﬁ/iv)ﬁ AL TS, NBTT - Tk
WKL, WINBES 5em BLF, KA - A& - k- MR TH 5.

BEKIIBRE (To) : HEKILBKEIE, Ma 68O FICh->T, BN LTS, AKILKEIE, Ea
7-20cm T, WHEE - EAG - R - MK KILKETH 5.

P27 7 KILWKE (Sa) : Y7 T KkLKEIE, Ma 7TEOETICH->T, WL HIZHHm LTS
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ARG, TS 5-20cm, HAE - - MR KILKIE T 5.

EREKWE (MK EASKLRER, Ma TEOR5m LT, EBoILTIo L
B, KRB, TS lem, (I - WIKCH 5.

EHAKIRE (G HEAKILIREIL, &2 ) KIWKEOW | m Fih >, REOHOEHR
ARIZEH LTS, AKILRBIE, 4 10em T, JbEe - RO KILRECh 3.

BAYKWRIE (Ks) © 52V KRB, LB & RBAED 52 0IH 5 LTHT, Ma 8
BRI ST 5, AKILUBEIE, S 1-10em T, EEORILOEAT KK T =iz f W
DEAET D KIUKETHD. WM TIE, ESK1. 3 mdMa 80D L2, EE60cm OWHEE, FiC



95

FOFRIZEEH10ecm DN MNERH-T, 20O MEdz bk - Bao 2 < vk LK E 23 e
HFEnTn5.

VI 4 #ft B A &

R R [ 35k 0 5 2 0 TR W2 MU 2 20> 1 C o SR B - SR AL IS o0 K IR BE O ML IS 1T, R D
JKIE L v 7 KINR B ORE SR (60 K) ICZOMEN RSN TND.

60 KUTRENTWD K DT, 50 H X s oo KB #E 1% WAk 3-5 AN L, A
WZATS < IF EUBIERD RIS R AR E & > TV A, EEAEGE L LTE, BIFrssl, A
MR 7 — R, AR LR, BRI = BRI D D . RO EERIA VISR D EE T X
WA - PR S M OWIE I, NAIEE, SRR, JURWE, LB, AFERTE, mAETE
5.

AAEM o IFTERNT, ARREHEEGICH > C, 2oL, Eoh o RlFrt 5T Cikmd
FHE, EhEk oAb TiddbdERIC E 0B M A A 2 THEARME ORI E THO TN D, ARNE, £

OFEITHUC 15-70° AL, PEIILEIC 3-30° AL L, HICRMA LIyt cdh s, BIfidy
Rodbfxicix, FEMICH RIS, LRERROAEITITTEERENH Y, TIZFEROFS
i, PP RS F CAARHICE 2R H P REERIA B 5. BIFTL W BFICHT TO b OB
WL, REHOMALZR W LALIER - MR S ORI L > Th7eb &N b D TH L. EHRIIC A
27201, ot ERT ESSORMRICHEY T 5.

BAREM 0 AL, FORNT &AL & A SRRV ORISR T 5. AT O M@ O ERIZN
40-50°W, fHAHZ 40-50°E T, HUBORAMEATOEIIACFEHCL TR100 m, Z0ES GEMS
FOMY) 1349400 m TH D

ML —XHE 0 AR — R, MR I IBEAL T O 4R SRR O mEHICERD B D
LOT, WO LRI > TR ENEETH D, K/ — XMEO R I LA, 7755

TITEE)I - = v R SR b D,

PRI ¢ LA, MR T O B LSS A C AT — R R SR 0N B A
HTdhoT, HIFIIATER 100m I2hH7z-T, HIT50-60° A LT3,

EEN-Z v REl o EH =S o REIE L, =Y RO S ER)ITEVORAOMICE T, mMH
P - LAY, MU 1 & OB CIEPEIC 20° NAMERL L TV 5.

REETE © PRI ART 2 S MO BICE TS, NHICIE, AROEFEREE (Wa~ A
mFA R MUV NEEMED PERE D OB SRSV D KBRERE EICHE ELTWD. Z ol
JEiE O EMITINTO-90°E, fifHL60-70°S THh-T, Wi Tk, KIE#RIZ—ICILIz 40-70°
B LT 5.

AREE  PRBTEOMLREMR L0 - JURMITYH, KBUBREOWEEE OB LI 40° HRM 5 2
ENDWIEOTIENEE SND. Z OHEEWTE 2 JLRBIE LR Z L2 5

BB 0 PNANTRE & JUSRIETRE ORI, WETE LT LT, FERAT BRI OIS T, R
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Wrig2 d %, WiidOTEEIIH L TRWD, SV MEaEo i gz & Lo Hg s —fRicdbiz 50-
8O°MHAY, T —HTIEMIHS0HAIL TWD. ZORMEREOEIL10m ML EICELTWD A, 2
DA LRI E B IS HIE OEAHIACHIE S 72D AR A & OISO LI X HHr

WS TSN DT, BRI ORGICHIE S HEE S D, EIRETE & P ImEE - TSR IETE X
Rl EY 0O—HOWEHIET 5D THA .

BROLME © ARLBTEG, A RMLSERIRRIC ) - AR BRI T, LS - PR
MOTW D, WEHTIES OARBEINVTIE, R OEZEE RS OKFIERPNRCS) 23 - B8 TRk
SNTVDLRIEHICE LTS, 22T, WEmoEsIdb~54° T, KRBT TEL TH
5. FLEARBOAWERNTS, KRBT A~SER, —8HCI3AuElA L v, HEoMfimsRso
L.

AFERE © WIETORICIE, fEEERSE OKBTERNRE) RNafmL b, ZoEFEEMEEEY
O RIEHENR DL 2TV D BEOBEKROBECTIX, W & v MED B S LTV 5 HiE A N8o°
EoEmE 7T4°N Offiftz > TWC, A< L bilibm U LEORBIRENRO bD. 2 OB
IRVICHEE SN D OB AFWIE Chd 2. AFFWTE A0 LW E O B IERAR EICh D05, AWiE &
LG & ERRIZALRD & O BMEE O LIc Lo Tl EhzbDEEZX HND.

REWR : AR, KL OmRICH > T, HhodtokidbE» 5T ORA £ T, 1ZIFEH
BEH ISR TW D, Wi w o EMITHRE, EAHIIEIZ50-90°Th 5. ARl ixifilig cdh-> T, 8
FAERAEE (AIERE) BV NE - DEE DR STV D RIERECHE L, Wiy TiEk
BRI 2 LTV D, lEDIL T, KIEREO >V ME LRIV Mg ICTE b L7z RS s & B
HEREE (RS RMZE: mHERESE) BAREAIHE > TWD. Z OB THEREIIRAWEIC L2 A&
Ty (5561 ).

SRR R R L S AR I, WL B IZIE R T NI E B Wl C, mALEOEREIC L o T
RENTZHDOTHD. REWEORE I sA OEMYE, F 7MLl E - AR & NAREE o
IR - PR TR S T D . R L ISR AL AN FE = LT 2R 1L — X & 2 D
B W ANZERD S D4R LR, H )1 = o BRI R ALY O IERR IS - T, MR ILTE & L b
RSN D ThD. BARNEM G ZOFMMENL AT, FAkOBBEREEZ b 2HO EHEHlS N
5.

BT RILE O MBS, —icmIbdrmen LALIAEsE - mrg i 5 mic M O B i iE ©, BRI

CRDHEMOWEL - ZALITHE- T, JMREFE S KIKBIICACZbDTH D, b OREE, Kkt
HOTREEND EIraii 2R T, RACLBEICHOD LT LR ORRICHKELIEETHS.

HAL - RO B EHERS S 1T W T DB IS K DB 2= T, —J7, mfiB mHERRE & g & o
BIfRITEERICIIBE TE R, L, Wi B EdERE S, Pho- (R0 mHERfE & RARIS, KEER
OEE LML, FEEEZ REAICEB S TWI0DG, R OHERER RO REIIL, KIKEEEAER%

S CHERSEHERIRT Ch D LRI CE D,
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VI. 5 JE Mt A

VI. 5. 1 f{E¥&Eik

SR - SRACHIR O KR ERED HEEH T DB RIE, ®&4), =K (1948), Mikr (1957) (- CHE
Jesa, E725IH (1954) HREMEEERZ®RE LTz

Z 0%, R RO KBJE RO MERAES D & &b, R (1960), MFIZ (1966), 3
B AR ZE 7 L—7 (1971), #)1I (1973), ITiHARA etal. (1975, 1984) 2k~ C, Ak
PNEMENT., 22T, EICITHARA etal. (1975) ([CHSWT, AXIEHIICRS S, - it
Hifgk & F0Z LT, ORI Z 50 T, B AEE KR - [FEE B RIS DWW TR 5.

Y EEEHMAITRO LBV THD (F62X). 2B, m—< HF TR LIEHAITE 62 NOREK
ORIZ B9~ 2 Hlskic & % .

i1 I, =R (1948) pEMI32 5 MR 2 ¢ WE, =K (1948) FEMI3LT; HLE3 : FAfE, BIH
(1954) DpEM24 5 HUR4  IPEIER GUEORRGE), =& (1948) OPEMI3L 5 HURS5 FUR@I,
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BIFE (1954) OOFEHEZL ; L6 © JE Mkt (1957) 3 Hisi7 @ EEWU3EL, 81 (1954) OPEH: 22
A8 AL, A (1948) OFENIS0 3 MLA9 ¢ KM, SIF (1954) OFEMETO ;MU 10 ¢ TG, 5
Ml (1954) OFEMIS 5 M1l « [Hsy, SeMMMHARIE 7 v—7" (1971) OFEM 11 ; Hi12 @ [Eyode
7, SEMIADITE 7 v —77 (1971) OpEHI0 5 HIR13 : E o odurs, LM ANTE 7 v —27" (1971)
OEH 9 M 14 2 eI, JeWTMFEERIZE S L — 7 (1971) OpEH S 5 M 15 ¢ MEOM, el
HARIgE 7 v—7" (1971) OFEM T 5 HF16  SeAModL, SePAMHEIE s v—7" (1971) OFEH
6 5 MR 17 @ JRHhooTE, SEBIRUEIREFZE 2L —2" (1971) OpEMS ; MR 18 ¢ ihoodl, SEBARLEA
WHIE 7 V=" (1971) OpEME 4 5 MR 19 © REFMORE:, SCAMEARDITE 7 v —27" (1971) OpEM 3 ;
820 @ fERILEROK, SAMETRE S v—> (1971 OFE#M2 5 Him 2l - AMERILEROF KR,
WILFURIE 7 L— 7 (1971) OREMS 1 ; Hi22 o BE(Y, Mt (1957) © 23 © KIEOE, ITHARA
etal. (1975) ; MR 24 @ KiE#OALALE, ItiHARA etal. (1975) ; HisR 25 @ BTRRO R R, ITIHARA
etal. (1975) ; Hix(26 HHOPEILTE, InHARA etal. (1975) ; MR 27 © BHOK, H)Il (1973) ; Hi
28 ¢ w4l dEIEY (1966) 5 HUST - AIPNREPAREL, #)11 (1973) 5 MR ¢ R HEAHRICH,
T (1973) 5 HUST - B EARHERIHOR, 51 (1973); HAIV @ TRARRIRE, &)1 (1973);
AV AFRIIESE MR, BRI (1949) S0 (1973) 5 MUV HASFTAERTON, TIHARA e
al. (1975) ; HURIVI: & EARTT IR OME, dif (1960) 5 MGV 5 PREFTES 48, =K (1948) -
)11 (1973).

7 X0 s N C iR IS R R S o i R EENIZ1E, Melliodendron, Carya % &M L 72 i
29 1 FORATEMRATOR, CEEMEREN - B OBFE'® 5 Pseudolarix, Keteleeria, Liquidambar % i
L7 #5030 FURTEIBITO®R, CHEMEER - @i BEE™ 5 [ < Melliodendron, Keteleeria
EEM LR 31 - T T HModoR, BROBRR-FEY R 5. BISFEMA KGNSO E
SRR IRPEM & LTI, Juglans sieboldiana, Picea sp. ZJEH L7-#iS IX @ SiiEBABRO R,
MR FEFA - B)IREYERE 5 Pinuskoraiensis # Z7E Lo R X« SEATALSRHT, iRl ZERA (kg
FENIE AR TR E) , ITIHARA etal. (1984) &3IF5 Z LM TE 5.

IR AT AR E OB S AT OB L KB EO EER B ER T, B3R LLER
DThD. AXEaTHYTHE AWM TH > T, SR - AU D K& HE IR R 28 O [FAE
WIRERERR AL,  Nyssa sp., Ginkgo biloba, Keteleeria davidiana, Pseudolarix kaempferi, Liquidam-
bar formosana, Pinus fujii, Sequoia Sempervirens Glyptostrobus pensilis, Juglans cinerea var. me-
gacinerea, Metasequoia disticha, Picea koribai 72 &' & X T&7/-. L L, ANZE~_7ZX 9, #HiR
29 (FIRHIEMEETOH) T Melliodendron, Carya %, H1830 (FRMFHEEIDOH) T Pseudolarix,
Keteleeria, Liquidambar %, F7-HiM31 (REEHZ 7Y ihodbd) <TiE  Melliodendron, Keteleeria
EREMT D2 ENHLMNMIR->TE7-. Melliodendron=° Carya I%, =K (1948) ZXiu¥, Meta-
sequoia J& @ FA7® Pinus trifolia J8 (A T/E) ZREST550THh-T, KIKERELLOZEN
b OPERITH BTV o 7. His 31 OBAPE B E T8 & 0 FAZicdh 5. #1729 « 30
OB|AEFELEEITRERETICH Y, WS OIS TR E 2L b OB E N FET D, 20

16) ZnHOLAITEE HORAKER (AEERFT) 1285,
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WifE O AEZKI B0 m & RS &, HUR 29 - 30 OBAEHBUET AR LIKE LD FAORBEL 2D,

Melliodendron, Carya, Nyssa, Pseudolarix, Keteleeria, Liquidambar 7 &% & e SR - 5L sk
DE=FETD A Z v a THEWREE, FFROREE & HIZZOMMEAZ R U, Metasequoia disticha,
Juglans cinerea var. megacinerea, Picea koribai 23EfFfEL LT ETEEXED D, H63 KIIRX
NTVWBHEIIC, Ma 3 FIICERAE SN TV AT XX KIUKEOE T OfgHE (LEFRENE) T
IR LT,

A A aAf THEMEEO MBI - T, Picea cf. maximowiczii X° Menyanthes trifoliata &\ > 7
BN OR, THRLEEOKUKE S A o —KLUREROEYE (LFEGE) b, HikicH
Bl L8 5. Juglans J& Tld, Juglans cinerea var. megacinerea (241>, Ma 1 /g - Ma 2 @ ®
JEHEN G, FHIUALR O Juglans mandschurica 7%, %7z Juglans mandschurica iZft4 5T, Ma 6 &
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#7525 Juglans sieboldiana 23 HHBL L T 5. Pinus koraiensis ® X 5 722 #fi & [LIfEIX, Ma 6 - Ma 7 fi
DEYE (Eta%Enks), Ma 8« Ma 9 MO (LERZEAR) & Ma 100 RrofgHE (bsk%Emn
KF) A5, F7z Melia azedarch @ K 5 Z2iREMOFIL, Ma 88 i BIRER) 2 HHBLLTW
5. £k LJE 2513 %12 Paliurus nipponicus <° Sapium sebiferum var. 72 F ORISR
ez m B EL T2 Z 00, KEREREORRCH T8 & I pE O A g T, MRk g A3 oKk
I, {HERE 2K IS T2 0D THD Z ENnnD HEIKSH).

KEJERETIE, AZ 3L THDHEOERY L HBH O T RbbAEBMLDED 26 -T, [
JERETH URR) 2R THe T Ok (o0, RBERZEHR- WfER L AR L& (T,
1960) . KRERJEREDREM BRI OV THITE £ TR S 7 Bakic L, REBESUTE Bg i
s Z &t s,

VI.5. 2 VYoitR

IREE - SRACHIBR O RIERED & 0 Y TR FEH O 1T 7R RN R M T, e RE
»Ma 2 JgH (H14532) 55 Elephas shigensis—> 4~ U—D 45 PR (M) 2%, 72 R HKIE
HuIE D B ORI LRT S RECIE, Ma 5 /BE 725 Elephas shigensis O/ EHiFH (M, XILM,) 723%
RanTtnad GfiFiEs, 1966 ; KAMEIL, 1966).

Elephas shigensis (%, KIKERETIE, Ma 0 BE LD Ma 5 JBE FIZT COBHENLEHL, [FH
J&E I Elephas shigensis 1 & A fHT BV TE 72, L2y Uit ® KAMET and OTSURA (1981) OHfF5EIC
XX, Elephas shigensis (¥ Mammuthus (/&3 % 6 O T, #%® Mammuthus paramammonteus
shigensis— V' v—& #HA D  Mammuthus armeniacus proximus —7 127 ¥ A AV 7—Z5531F 5
T, KD Elephas shigensis ##i%, Ma 0 @& I - Ma 3 @ TR O JE %D M.p. shigensis 1 & Ma
3JE-Mab BE THOEAED M. a. proximusH 122 7 TV 5. Mammuthus i, 9 KRS
nNTns ko, £ K<L —%D Stegodon sugiyamai— A ¥ ¥~ > 7—=X° Stegodon akashiensis
—T A =R THE L2 BRI O Y U Th 5.

VI. 6 HHgERERET7 v ar bT v 7HER

KIRERE O S HERIE T E 74 vva vy MT v ZHERICONWTIE, KIRER O ER XL & B LT,
Z L ORMTONTE . Z LT, KIRBEHORBENR I L T2 50 - AL TIT a7 %e
Z0F, FEARRICEERATED D 72 720,

T ITE, ERMERIEHE A L & LT, e - A O KIRB RO I KUBIT & 7 o v e v
T w ZHERIZOWTZOMBELZHAL LS.

VI. 6. 1 HibSER
SR - SR AL ek D KR RE O B RUE Y, ) IsHIDA et al. (1969) LYEPHMLMI{ARIZE S L —7
(1971) Ik o TEHERAKEZ G L LT, D% Tor etal. (1974) ko TUFLAET T
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DKRIKIE 25 L L CHIJES L7z, Tori et al. (1974) OFFZEIE, HU A - k3 UBER ALK
JE& - B kLK E R O g tE, ka7 2 XEESA Ma 3 8 - Ma 4 @R O8I LK E o @ HE, o~
7 X v BRI Y 7 K IUKIE D BB R B T CTOREYE, E72A4 L RS Lo =F
VIR E L = v KK B OEREC 5 5 Z L A2 BT L (B 64 X).

ZOEIITLT, WITIE, KILKEZT TR, WHBERGMORER TR VL ME - A b
XL LT, £0FEM i iR T OB M Th D L 51Tk o7

9 Mal@h b MadEICH T COHMBERERFIZOVT, MAENAKA (1983) ORFHIZHE - Tl
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L X 9. NisHIDA and IsHIDA (1975) (X, JHIMMOFEVEOERIRWIEMOET, 7 XX K (LKEOK
8 m TNz H Ma 4 @2/ F CORFHENLREH 2RI L T, SRR ZRE L. ZORER (5565
B, ASRE 1) kg, R 7Y 2 XERMIMa 4 BOTEHICH Y, 7 AFXKLKBEOK 7-8m
RO IEREREA L, RPRALES - SER v R o0 LA KK QLK LR EICAR Y 2) 23R IERE AR
#WOGE65 M, HIRK2 - 3 - 5) ICHINT A b DL ARENTNS.

MaENAKA (1979, 1983) b, SSEAMO RS OIS - ERZMOERIRV OB (565 X, kM 6)
T, Er 7 KUKREOK 2m TALA 5 Ma 2 JEIZ T COREEN D, F 2RS0T O & E TG
W (5K, A7) ¢, MalEoOf2.5m FALA S Ma 1 JBIZHT CTOREHEN BB £ H
L, driigRG A RIE L7z, MAENAKA 1L, Ma 2 @O P -10 m 76 B 7 KLUKED FArf) 2 m
(27 2 W 7R B 2 T I B REIC R L, BIZMa 1 EHICH IEMROJEHEEZ R 7=,
LasL, ML-ARE (1980) A3EFIHKIIEHE O RICBEET D Rt == —# v LXK (F 65 KX, fE
WE4) T, E72fRMA (1980) A (65K, HARKS) TITo I LA, Ma 1 g3
MEBRNTEHEBRLTWA2D, Mal @b T I o ERBHEGEOBEICEENL L THONRYTH
% (5 651).

ET, KBJBEEOHHMBEEEFICET 2R ROME AL, Ma0 @O Fiowbwsd “EorRES” O
72IZ, RBREHETITA /L RS IERREIE 4 SRR RINT 2 L SN TWZ L ThHDH (YoKoYAMA
et al, 1977). REAHUSOKRBBREAFA L, HEHJITEV AR 5 HI5 o R BRE D b s &= v 2 i <7z
i (1980) b, Ma 0D FZWbp D “EDORIEE” NIFEET 5 & L, MANKINEN and DALRYMPLE
(1979) DOEHBER S A DA —/WZHSNT, FARES DTZHIZK 200 TERHN S 110 THEHTD 90 75
FEROHBAXRINT 5 & L.

TiRUEA (1984) 12 & DEEIAWRAR 7 Htdk oo MU [ 2 25 66 2~ Liz. i (1980) (%, Mao
O TN 3mIZHIET 5 0bwd “LCORER” O-Hiz, HE)INZHEHT 5Tk ILKEZ i
Kiflisv M@y, Mo TIHREINKRMT D & L), #He6 KIIRInd kois, TAMX
RS & Bt Rl o v g4 Mo PE 5 £ Tl LT 5. iiEIENE, TS, Fhif = e —KklK
JE A&t Ma 0 O TAZ, #HiizlcMa — 1 EEERLL, EmEEICHEE D RS 2 WITWIR K 18
D EO L ORI A 7V EFHAL T D (F6TH-F68X). UEDRERENLHLARLIIZ
SR HEIE IR CIE, Wb D CEORES” ITFE L. SHNRES & U@ iR di IS o
BRI« FITRTE, TRHIEC D2 - B2 VA 7 VO TERICH->T, ZhHO TR
EREATE LTHORSZEIZTEARY.

Wiz, FEARRE T O KRR O I EB R IC DWW THRTHR LS. B 7 KK OBYE) S KK
L V#740 m AL JEUER] O HUE AR & H IR SUT ALHERE R & 5 69 BT R L. 3569 MRS
TWA LI, FTENKLKEO EMR 2m ORFHEN S = v K ILKIE O ALK 5 m OJFHEIZ T To
JEIEA 20 m O OB R ERIREH T, R CTHERDIKUKBOT 4 v ra v Ty 7 FAREORER R
EHOET, AV AL EMmEFICRb D, £z, ~T I v ERBEFOBED TRIZIMa 1 B
OTFRIZHY, - F o AERiEERKILKEO B m OBHEICH S, BEEZTIZHLMNIER
TV KRBBRHEO S HIESEFIEIRICE YV LD THD
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VI. 6. 2 TaviarvhbkIvIEHK

KEBHEOKINKED T 4 v ray 8Ty 7 EREICOWTIE, PRl (1970) OFFZELE, 7>
2 ORERENBE SN TETCND. 22T, 4FTICHRESNIZERED S H, R RACHIE
BT 2D HLIC L TIRRS.

PRS- AEIG (1970) 1%, EMMOMIICFEM T 2 AKIKBO VLA DT 4y var b T vy
ERMEZE 1.1 120, 1 Ma, S50 HEIEHIE O BB 2 EMTO 7 b—kLKE  (FRIEN0 FAL
A = — kUK ORFRMEZ 1.5 10 2Ma & HIE L.

EO%, B (1979) 1%, FREREIESOZO 7L —KIUKBOYVaro7 4y var vy s
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EREEEAERANEC L > T 240.2Ma LHIEL, ZOMEMNTER - HEUED 7 L— KUK E O EARfE—
1.5 0.2 Ma—X W ABRMETH D L Uiz, £z, BH (1980) X, FEf==—F 7 U mo/ I 2k
kg (HEE»OFEBEKILKE) OFEERINEICE D varo7 vy vay b7y 7B EE 2.2
4:0.4 Ma &, ML (1980) HAEM==2—% U L OTARKILKED FAK 3 m (2 D AEHUK LK
EORFEARMEE 1.9 1:0. 4 Ma &#E L7z (O3 R BRERHK LK 8 OFERAEIE, W3 &2l m 2
BELZLOTHD). R (1980) DVWbW? “EORESR” ICHT Il EICEFIZFERREIC
RELIEKFEL TN DT THS.

iliEy (1984) 1%, SWAREEOWHAET, FMEKIEMRO LART - fEH- TABIKLRE,
FIBFEMIR O o 7 - gl FTnH KUK E, £ OEICTREBHILE O A = a— K LKE - =B
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Eﬁﬁﬁkm@iﬁxjﬁkw—EOD Unarp7 4 yay b7y 7HERIEE, S2 © ES-12  ES - ED proce-
dure (SUZUKI, 1983) 2 &> TRz (F105FK).

W, RELNEAS (1984) 1F, EEHRIART Y AMuERERE (GGPT #HERE) 12& - T, FrnHRiEt
N OB IFAHT O E v 7 - R R - 28 A K KT M UM B BT 5 K )7 SEBR TN O 3R kLK T 0
UharnT 4 yvary b7y 28N MEERD, Er 7 KUKEIZ1.1+0.2Ma, REXLKEIZL.5
1:0.4Ma, /NI ZKILKEIZ2. 3 4:0. 4 Ma, ®IRKLKEIE2.9 10,6 Ma &#E L7z, HITHLIE)
%, MEFMEOEY Y7 KUKE ERBXILKEORIZWDWY S “EDORES” BNEEL, ZORES
DI=DHITHI 30 FHEMOMBENKIML TWDHE L. L LAays, HFIE2 (1985) (Xiuf, Bl
NORESFEORBKIKEBIZE Y 7 KIWKEZD D TH Y, FFHED/S I 2 KLKEIETRILE
WD KINKED DV IEA = —KUKETH S, TiEIEN (1985) X, REFMHID “ZORES”
HEINDZ &, BHNEn (1984) OEEHNAT v REHEE (GGPT#HEE) ICkd7 1y vs
VT 7 ERMEOBHEEMRNZ & 2R L.

MEIED (1984) OFEMRAE & IS E 72 & & OBRIIRIEREOfEFR FEIX) It EEHT
B2, 2.7110.9 Ma @ LR T KUK ITA T A EBRE IR LTV D, @ E KK &8585 55kl

BHEDKILKBTH-T, MAKILKBIZER SNABEAHO VL 202 L HEMREE, & HK
IWIRfE2 1. 59 4:0. 22 Ma, WEFAWLKEL 1.60 10,25 Ma & LW —FZ2RLTWS. EEFHEKAILK
JEDO KR O DL 2202 K BHEMYEA 1. 99 £0. 31 Ma 284 D, kit v RoRAICIES
KbDOTHDH. wH- WEEKUKBIEA N KA ERBEEGEOT < ELOBHEICHS. Ma— 180D
TALO T ARG LK JE OAFERAE—1. 24 0. 17 Ma—& Ma 0 J@H O THLA =1 — KUK JE OFEUE—
1.06 1 0. 16 Ma—{%, KIRHEREAHI~DUWFOHEADKI 120 FHERNIAE 2T Z L ER LTINS,

v 7 KUK E DEARME—O. 92 1 0. 52 Ma— & BILEK LUK 8 OFRAIE—O0. 77 12 0. 31 Ma—IE, WT'h
b N7y 7 OFHER DI NE DL, EOEEEMMRWA, vr 7 KINKIER T I o IEHREEOfE
YIRS 22 &, RILKIRENT Y 2> X - RIEROT S TROMEIZH D Z & & FFE L. &
12, AR KIKEOFAE—2. 71 0. 49 Ma— & FnH K ILKE OFARAE—0. 34 1:0. 09 Ma—IE, K



B Jg 23 300 T4 LA ERiTD B
30 HEERTIZ T COHIERETH
HZLERLTVD.

VI 7 KBRS K
B V25 ¥ S 0 K B e

RS o e RO R B IS T
DRBBEEZ DV T O EZ R
FFIEE LT, RN
BRI 231 5 Mg vh T I RE
LIAEE R E (LE LR
BV SR RERT SRR B, 1975,
1976 a, b, 1978, 1979, 1980,
1981 a, b) K U'BEPH[E e vk
AEHVE A AT B 2 SRR
FATOWEE (PR, 1984)
EHEFHENTED. FICZ
B OHEE LIS B kAS
O B SN EEHI S
T, RPRVE IR & KRS
TOMEIZH>WT, KRB
N LTI .

VI. 7. 1 RERER#EOX
Wi FE B¢

KRB R DRI 72 8 R —

VU7, RN g O Mg TR

SR D 7= 12 Ehie S Ui B

HRIRAT D 240m  R—V > 7

111

(OKS 1) &RIEHTHERITD200m A—Y 2 (OKS2) Th2 (HETYARMEEHZIENtEEE

2, 1975-1981 b).

OKS1 A=V v 7 OMERRKIFIH 70 KR LB T, 7X¥ - B 7 - f o —KkLKER
U*'Ma 0 -Mal+-Ma2 - -Ma3EBOEENRESNLTND. HH), Ma3 gk Ao 5 @R+
JEliMa4 -Mab-Ma6-Ma7 - -MaS8 EIZxtbEil, F£72Ma0 @LY FALOVUKMEEEL AR
WAk AZ G LEITIMa — 1@ AT oRen, 20k, b Ox-ombITEICHRHFZET 5
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LTRSSz, #IFRD5 20-24m PR E TOWEERS b TR g 2 (£ 5 #ifg1x, R—U 73k ik
i ECEBINZZE, A=V v 7R & R—HHPAN T 1931 412 Palaeoloxodon naumanni—7 v <
UV U—bAPHE TR 2mENSEH (IKEBE etal., 1966) LTWAHZ &b, EATEHYET2b5
EUAE ST PV (G AN

OKS2 R—V v 7 OMEHRK G HE 70 RIS RSN TWND. KAR—V 7 OHEDOfEUET, WAk T
JE ORI, HIREKOTALE, FERHT,  KILKE DT IC B S W TR & 4L, HIFR—9. 2 m PRI AL
JE, 9.2-28.0 miEIXEEEHYE & S8, 28,0 m BLED KIERED H1E 0O 8 #E 2> TIZIAATTE Y
FHCERO—EAE LB DICES R oo, WINEZ BT RN B T BT O R &maE (LE
TN RZIENE RS, 1981a) OPT, fH (1980) OEH) KD KBEREOFRER R4
BIALT, HT0KICRLZLHICMa0 -Mal -Ma2EE kKUKBOEEEZREL, Ma0 0K 7
m FAZIZWDP D “EORIER” @z, Ll s, mE (1983), miltiEdy (1984) DI
FuE, “EoORES” FHFELRNIE, Ma—1ESBEIMSNDZE, F)I5 Ma 2 gL L= 1k
ROV TR BRHAINETH DL Z LA ML TEI ).

VI. 7. 2 KBREBETOKRERH

WIZ, KREKBIE T OB EERZE % T E O MBI DWW CHB L LS. 71 KIRLIZ L ST,
T W 1 Bk oD VG i > & 2 o0 VAR 0D 2 I PG TR LT s 72 2% o T 2 BV [EI BN 22 U6 T 0, R
52-53 I 10 A, WEFN 56 GBI 26 A, W67 4EEEIT 30 ADFF65 A (MHIZRE 100-400 m) DR
— U IBRERESNTZ. ZRODOR—=Y T aTiZonTliE, S/ AR B R B R
A AR OLFERKINT T A7 ERBOE - S, BT EHRBBRES RS T 5.

R (1984) ORFEMEEIC LN, R TEROWE T2, BT 380m L Lokt
W BB D 72 D HIERERS IR AR LTV T, BRI MERE & 4 ShTnd. RN BRI
KEFEREDIZ B A Y FCM R 2 S A TWA. £, RIMNMWERFO 7 X% KNKEE S/ 3 5 il
J& &2 O LA o B RHER S L ORI RESOFERHEES N TNT, ZORESEZHEIILT, 2
MR ERE T LR 22k 5 BB & TEORMEIRBIZ 2T DTN D.

T, BEOR—Y T OTRTEBRRATH LI TERVOT, B KIE#IE 0 56-9 -
57-30 OWEHER—Y 7 (BHIEETWTI S 380 m) & HKIEHHIBRND 56 -3 R—1U >
(REIEREER 180 m) A HUY EiFD Z Lic Lz,

56-3 + 56-9 - 57-30 R— VU I DOENETNOHBEHMRMIZE 72 KNFR Lz, RIEREOJEHERE
WCHEBKILKIE L LCiE, 66 KORR—V Do bh, 56-97R—Y > 7 OHE/KE T 208.5-209. 0 m

(MBS T 190. 0-190. 5 m %) & 57-30 AR— U > 7 OYg/KIE T 353. 1-353. 4 m  (FFESH T 331. 9-332. 2
miE) 7 AXKUKBEABELINTHDHIZTERN. L7zRoT, £R—U VRO, BICER
— VUM OZEREREOIT, HfHr=y F—C1+S1-C2-82........ C10 - S10— & fbri—
F o EEIC L D5 (NI-N8) 722 E—I2lESnTiThbnTng (73 K). ZelEBRBII T LY
KEME (S10), 77 /—¥%@ (C10-89), ¥4 /@ (C9-88), AmiJJE (C8-87), 77
i@ (C7-86), "Y 7 ALA@ (C6-8S5), "NAUYUTE (C5-84-C4-83), /=A4 &
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(C3), 2xJ@ (S2), hveJg (C2-81), 7H&AYE (Cl) I TWT, 77/ —FEI
F v/ {b4 @ Pseudoemiliania lacunosa, &4 1 J J@IXF A 7 7777 —4% (i) ba, Aevs
JE XK A ER (VAT D Melosira italica, 7 0 AV JBIXT 7 iemies, Ny 7 AL A @I v 1k
£ @ Emiliania huxleyi, 7Y U Z@ix KFV U LA, /=4 EidaLhkAo Nonion
japonicum, A ¥EIIAX LKA, MU REIX MU e ba, THRYBIZT IR LKE
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6,000 44D LIE (AT) KL (121,000 4D 12 % > CHEST BTG (Pl 1984).
it S, 65 ROR—V 7 a7 &P T, TOELHL LT, KOLITERITWDE. “Th
AV I AEE T OD-1 (KBRH#EX E e 900 m AR—V >~ 5 IKEBE et al., 1970) ® Ma 13 25
ki HEIC, /=4 @IEMa 12 28k HEIC, VU IEIEMa 11 ROTFAL OB 28
LIS, Ny T ALAEIIMa 10 2& Tk EIC, 77 /7 —VEIEMa 7 28 BB IIIEXf L&
ZEPR IS R & R MR B ORI AR AENIFE L, & ORES IR O A RIS Y ¥ 5 AThE
PEA R, R RE O EEORE LEICIEI Ma 3 XUO'Ma 2 It shd b oAb, ko Kk
JERE B (Ma 6-Ma 8 @) OEHEIZONTIE, SBEDITHRHEITIRETHAD.”
L L7205, KIREBWE FOMBOBHEORTEIZOWTE, KILUKBOBEEZED T, BIZE5HD
BB BETHS .

VI. 8 KIRHEFEZRM OB H—FRILIROFEZAIZ B L T—

(v
[

KPR HEAE 22 1 0D % 75 Hb L2 B
PRI > Tk~ 5 Z L2335,

R JEHEE FEICITALN AR R B e EOSE R OFE S TS EOBER GRS TnD . i (1966)
ok S I VG i o T A< 3T - 9% K VG e i - [ AL SRAR WL oD K B B R SRS S T R O BE S B
SNTWD Z LITHER L, KExERR FEIORMY (REFT) 120X, A0 LR G250 & DU (L A 2 4
il A T2 BUE DOALHHKE FRENS Y RED 3 7KEE R B o T, T ORI E b BT 2123, FhH
SIE RS % R B HEFE 2 078 I8 I HiSel (3l U 7 &R 7. Rl WRRTN S Z DRI DL RIS AT T ofn
SRIERECTHER STV D% 100-200 m OS2 L0 BAR 1I2iE, #Em 150 m it < £ CRIERED
WEEBASALTWT, ZOBEBIIL ISR L TW oz Rt b0 LT sns.

S R LB TR, PRI RES (e O RBRERER TERICALIVA A R A O KRB - s
S LTS Z &%, ITIHARA etal. (1975) ASRANCHE L. £, [ (1978) 1%, KE»GE
0 B AR 7 O TR A1 201 T OKIUBRET 8- e T i85 %, S HBEOMAICER L TR,
SNFICHR R T DA A OBR TN E LET LT v — MR GO Z NN & AT, RIZXh
i, A IIOKFIKLKED 2.3 m FTALOBHEL Y FLOHE Th > T, 2 OREHEI P MET LG

ICRESNTWDITNE S, BAMOMEHRKIZR STV a0, ITIHARA et al. (1975)  23/K[H T
KUK 8 % 815 U7 §iBHIE, KB O 20T ORETTH L2006, HAHOPNMEOEHEIZ S
T, VI 2 KBREEEOBRE TR X 912, AHBORMBILETHS.

LoxL7Z23 6, PWHIRTAEIR Z 2 LT, ZOREIZHA L TV DIMFHROEE S, 7 )16k
W DEINC L > THIFNTZ b D L BEZ IR S, [ (1978)  OFURILIRIZAIZ DT DRk % 2
FTDLWDERY THD. 1) AifEILHOTEEICEED & 2 ¥ (s 100-400 m) 72 b IE
(2B k%, &7 )N oAt d 20 IAR T, fid A aBolEs G eNmE R T tbb
KIRAH ORI JNFF O L RIhhE o7z, 2) OB THREEROIFEOIEFHRILIZ L T,
RS ILAR - fd 2 NBBTER SHhH 7z, KIKAH CIXREFRE (NEE LY B0 KBKERE T o)

13, SRE - SRACHIE O KR RE & BAER O TR TR LR



DS, k)N T B AT HEFE
L7z, 3) Z=0tk, Aifla &
DFRILARA B S DD, —H,
WEEMIC L OMELRET S.
R BEE RO AT L Z ORFR
o E o7z, RIRAH TIZA#MIT
ML, RACRE (KRB #E L
DOHIE) HHERTL 7.

i EFEDFE 24, I (1978)
OEHIFRR (5574 &) ITHRATITR
ENTWS. ZLT, BoRoRR
MBI O RO RMBIE» OO
Melliodendron, Carya, Pseudo-
larix, Keteleeria, Liquidambar
DIERIE, T RFE DR A SE L
TWHE9IEHZD. Lrl, &
BREREBUTHERO S A RE T
Carya, Nyssa, Pseudolarix %,
BT R L BBk L T R oD AR
g1t Pseudolarix, Sequoia &
EHLTWD (=K, 1948). %
T, —J7, LW I )N A3 T
LENSHEEIEH EBIX, £FT
(Z, WY 3T 4 B C AR A PR SR
ZET RIREREIZR R S TV
V. L7 A o TTRIR LR O R
KRNI NDIE D ATREEDR &
. IR - FRUR LR 2 O TE
B ORI, RBA%OBmE %
Rl L2 H 720,
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VIL B & #: 5 =

SR R XS 1 Js oD B e HEFE R I v for - L - ARG B mHERSBIZ 3 KRBT 2 2 LN T&E 5. @B it
FEJB 1T A B O IR, E 7o 7 - AR B FrHEAE i R0 S (LR & AR L CRBRIB I < &HR]
J—FFIZ R O O ILWA—IRY, W KB FRWIZOM LTS,

VIL 1 WfEREHERE (t)

e MM 0 5 B I A R0 SR 1 AL 2 st & L CHR AL & 4 (1 BT D
(Huzima, 1954). WRCEREHERUR (5 AR (XA E: SRS (RIS AL & IS
L MRS CBMEAILEE) ) bh, WIE OB E A SIS EE (SAE AL, BEO
MR S B Rl (SAERILE) Thb. MREME REA—ITE < 56 LTV % OIS L
<C, AEGA R T RS B DI BRI 491 LT 13 R 70

VI 1. 1 SuStERE#ER

e B e HERS R (IHIE RILEE) 1%, KREJEREA RSB - T, FRERKERSO T~ To
FEBEORIHFERIZ A L TOT, FRILEH & 2 00k OVAK BMUE T2 OFENE LV, EEHRE
BETH, AFITEREECRKRERZ FESICE > T L TWD A, 00 HALEMEIC
RHATND.

LA B R R 1L, BIE -10m T, RICHEE- KEEZEORERE ORI T T, LiIFL
oV MEEHA LTS, RBIMEAEPEN LW, ZOEHNL LTS EHfEsnd. v
MNEEHET 52 L DZWARBORBHITRORE LA 25210 CNT, 2 ZIERAEEREERET D
Bt tgE—\ b s M TR (Z4, 1972) —2HUHAYICHGE L TW D, EfiEf B mHEfEE (R
ERILT) 1, & 30-200m, KA D O EEIL 30-50m TH 5.

SR X g s oD e L i A B I HERS R 1, RIRFBREESIE D Ma 9 J8 D _LALIZN T TOF L NES
TG, E, FREEIER OIS OB IR, Ma 10 570 Ao R K LR
J& & BAT ¢ B RIRBRE DO EAL OB AI5545 LTV T, EhLEhr B EHERE 13 & O BT o )8 2 R %
HlICE->TWD (F)Il, 1973 ; ITiHARA etal,, 1975 5 ik, 1983).

R E  (REJERE LR EER) —EE e o Ma b g LfiCR® b5 R R LICEZR 2 M
JERE—OHER A EAL (B B ThD L3 D8 (HEE-AEH, 1982 5 #EME, 1983) X, AXiFih
D R e B - L L B L HERS S O AR L ITFE LTV D,

VIL 1. 2 EEEsRBREH#ERE
IR B e HERE R CHTIME R LEER) 1, 770 i s G SR o 1L R - [ SRBRARET - [ SR
BIAE, B i ACK BB, SRETTTHREOTE T 7 SR oM LT T, KIREREEZ REE
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- TWD. REITEICPEEAE ST ROWEE» DR ST, EEIE—KIZ2-3 m T T,
EAL BN B EHEREE & [FRRIC AR LU ER 25210 T\ b, 2 OHERE M 1 ZARAL i By i (A7 A5 K i)
Th-oT, @hrEfBrm (SAERLE) XV 5-15 m{RAZICAIE L TWa. RERHEIE, &ZAIC
LoTiE, 2-3BoBmmIcMy IND.

VI 2 OB EHERERE  (t2)

S i s oD (7 B EHERS R I, KB T _RAT A HUCBERAIIC /9A L T 2 T AR 4 Je (T,
1960) Th-7T, ZOHFEEIT EHTEICHY 5. BIIIAK (1961) X, BT AL L & K
AB IR OR R L 2 AR D2 L LT, MEEHZbbEbOx EfMbmE AR, L
L, ZZCU, R m Xl oo i hr B e HERS i & R RN, 2 OHERT T &2 R i & MRS 2 &I
D, P iE (RFEE) 1, RBGERIRVOEE - B - SREE - MFAHT &R VIS
TOIENEZE L.

LB EHERE R X, KRIKEREC A A AR AICE, BE10m LT, & LTH
- REEAETWEE» DR E T
T, ZOBHNG B THRE T, WE
DT, MR EHEREICR
D X5 muvRaE e ER 22 T Tun
V. RBOHERTE (RFIHE) E, &
10-100m, MARPLDEEIF10-20m
ThHoT, W W - FR M i &

LTHfiL T,

FEFOH T FIRET (55 62 X - HR(33) T
i3, MR FAEImE TR 2m 25 Pa-
laeoloxodon naumanni ®f EBEF A
DFEAL I TWT (IKEBE et al., 1966),

[R) E 23 38 L S 7 MR & [R) U ot
TIEELOKS 1 A=V v I REliSh
TW5. OKS 1 R—V v 7Rl s
F(LE LB GRR A Z RS,
1976 a) (ZXiuE, B EHEREE (%
THEE) (IR SEE20-24m ([Z7F
THHLOLEEZ LN TND (70 X).

UL, [\ USRS CE i & 47z Az
BR—U T OMERRK(FET5 K) T
13, WHELE OIEEE AR ST LT,
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AR B e R O AL 1X 7.6 - 8.9 m R
WhDEHEEIND.

VIL 3 (7B EHEREE  (ts)

S [ 1 Jae oD AR B e HEAR I
KEN R 201 - B )1 - 18
IR WICBEZICHEL T D, Rgx
FURTFPHT D4 % & o T HE & S
ZEIZT D MR, RBCEE LG
DR BT 5% HEE
B, 1960) ITHYS T BT, ZOHERE
w2 E (W, 1972) TH 5.
IRhL B HERS RS ORI 1, KIS
B A A RESG BT, B
JEHem U, & LTHEgE- RigEEE
ToRDTESE 7 HRERL S VTV D TRE Th
L. REoHRE OFPE) 1%, FE-100m, MRS OhEIZ10m LN T, Wk - FEikHE: ©
LLTHmALTND.

FRIFHHERVE 549 400m D 2 BOAERE S MG T HFICE S A —V 7 (GF76 X)) I2Xhid, KRJEi
R & Z BICE TR EEOKLIKBEZHRA L TWT, ZORBEIET-8m THhDH. ZOLHICLED
R & S Toks LB o H T 2 Mg I, LR O - VAR TH D . AREICHA Sh T 2 KIKE
DKL, B 20-25em T, & MEEPICHA S5 AILRE (B BAIRE) RS2 b
DTHD.

RO B mHERTR I3 o - By i 66 IR ond £ 91z, BiZEhr - IRfLicniTbhd 2 &
BHY, BFIFEHHIHR S NI mRERS 5.

VI. v & & (a)

FEFN A XINE OB O WA 1%, KIS & BRIV ORI A AR L0523, i - ARAIE
JEDRENE LWL, FOSHMIEI RWFEAIC—FICERIC—RONTWD . BREOWEREL,
FEE10m LT, W -HEEZELL, LIALIAIVIVINE - BiLEEzEOHETH- T, # -
Bz ECAEBARE Eh WD, KRIZ, ZOBH? BRI L <, KRERIC A2 FE
THMEE T b b RE (i, 1952) OWBFIRVOBOHIZY -5 b DT, HRE O TiE %
HO LR LB CH MR LE (510 X)) ORFETA LRV, JIIFERREL2 iRt ST
RS Py - )l (1970) 7 EICHESW TR A RIEHIRE O EER AR —U U J oKX %
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HTTINTR L.

RGBT FIZIR S 5945 L TW DI IC DWW TOFE - 8L LTIE, RIS S EEEZESOW

A& (M - SRMHE, 1964), REEERIEHOMARSAENE (Pl I, 1970) A D, Zh b0
IZHAWT, RBGEWIE FTOMRBIZHOWT, ZOMEEIERRDLZLICT 5.

EH - BEH O 1L, KIRBAICORE2 FEBEELT-C, WHET ALOLHEREL Y a-b D2 8
(10D 12T 7. a 813 B8 o AL A AL L C U D YRR O RS 8 o T RR—fiE K T 20-20
B mE—L0 otETHY, EOEMRITM 10,000 FFiNSBIEICHIZoTnd. —J7, bEIX
WOMEHRAE LD TRE Y FAZOW - BEOME T, BEIFH m-10 % m, ZOHERITHI 20, 000 45
P B 10, 000 FEFNCHIZD D EH BN TND.

e I (1970) 1%, KBRS 1961 A2 F0E L2 MBIR AR — Y V712830, B bR
AEIZ 23T T OWGIE T OMEEGIC OV CTRRET L, IRREE O JE IS T S 0 & SR 2 R &, M- 8fkm o
D IEJE SRR SRBEMRE HPOETHE TS K- H 79 EER LTS, R XIEH I8 0 K PR T
TOWREIE, MR TR O WAEE & ARk, BESES, BEEE L LTWAR, WE
NOEEN DI > T—RICBIESELS 720, Rk g (EEKLE) 2B ReT28951222. £5
LC, JEEDOEETILEE S Z OWERCH: L8 OHER M T DL 550 B B sk o KB T O
FBREOR—V 7D, ZOREWNREDODOMEFEREK Z 5 80 KR LTz,
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X. i~ H "

X. 1 SN OB G TR

BUE, ARIEHIEN TOAE R OIS BIAR, BRBHER 2 FIEAT LT 28503 2ev. LI, 3R
DRI Te o T FFEL, WiR, REHT R, BA, BA, AT THD. 205 BlfiRITE ZRKEA
TR, ERMmET, B, RETFTREORBERS ATV T, Eiz, KRBT A EHEF30
ERICFRTT, RKRET, FET, BEHOWER TOHENRPTIRET S LE2 6, ZRENE
gL I T BEA, B, WHJCH LRIEER 40 AP EIC R E T, B, R, Rt

A9 D 5 TACE TR TR BRI B CTHREL S a7z

X. 2 #t T K

5581 UKW - SN S0 0> 8 Hit i3 D L T AKALBLHIAT 1S 1235 1F 2 M RN DB & 7= 9. A g Ht
OR300 2 SRIN M O M KRR, BRFN 40 ARARRICHE L IR L7223, MR KEREUR M 72 &1 &
0, BRSAEMBITREICEE LSSH 5. &<, RAHRBIAT R ORMME 1552 53 B
BT DHTARMD EFITBEE CTHD. O L5 T ARMOHERIL, HBEBLT OEITR & X <3k
LCHY, FHIX.5 3HEICHERTS.

WIZHE T K OEREUCE91E, BT /KEREBUSHIZ L1 k0, BEF1434I134EM 7,472 07 m? TH o b OB,
BAFN 54 4FICIZAERT 3,926 5 m® ~& KIBICHD Lz, Zhz il B PR BREIc 2 5 & T3 45%,
KM 44%, ANIEH8%, BEM1%, —MM2% (W67 F4M) TH o, HHTZ L THENDS.
F82 MICAH B D & 5 IR, BEREE, BHEW, BEI T EKAKORBERZ VA, RIE
Wrihi, S, BRI CIIIEMKORBEAZ V. E72, BRITITAILHKR 100% & 5 5

AKEIIFIRIED (1966), ATMIEZAY (1967) AMURINHIROLII: 124 OKESHTEITV, ZOFHHE
LT 1) My DOMic i iiEn A b5 2 L, I Mn?t, Na', Ca*t, K, NH* Cl-,
HCO, Aoy AR HT QYR REETT DAL O REMEHE I BV TRl EE A R~ 2 & 2) Cl- [ 3REE & D
IHBIBR S - B 4L, REHITAKICRDIF LR T2 L, REEHLMNT L. HHIE, KERK
VR, KR, BUKEEIZE > THLSOEHT 500, Zh b ORMAHURI R L FiIc X 5
WAKDRADKERA Uz, LRSI, Cl-& HCO, M ICHUS R RAEE SR b b Z L ico
W, IZIERBROIER R TIEA (1958), TE T ANBEIGRZEMAEAES (1981) Lo Th
ThiTng. KEMAE X =44 V77 AIRT L, RRETGRELTICE D HKIZHE N T Ca
(HCO,) , BIZJg+ 5 b DM 62. 5%, NaHCO, 3. 1%, NaCl% 14. 3%, HHH0 20.1% TH D

1) RBRFFSM MR E, KRBFATBIX M 0 5 5 OBt 2 B < AL IR 7 1 5 WP A48 323, wf i & IR RIE kAN C b 5 720, &
STV D SRINHIE & 1 2 S ZBR< 6 T4 M7 A5

18) 5 82 M M UV 14 KB,

19)  Hit R K ERERCER E 355 Huts P I BRE.

20) Ca (HCO,), & NaHCO, DX JBT 5 7 b .
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7%, NaCl B ZEEHEHIK 122 <, RKEHTTIE50% 82 ORITET S (FkiEsy, 1966). — M
MR ORI ClE, HRAUCB T 2 b ORKESTHD  (HIHIZA, 1967). 7eds, KEKINK
OWFFEIEFTERR (1966), FRJFIEA (1967) KROERE (1982) IZ& > THIThh T s,

SN HUS O H A HIAT L, RIRCEEH R O RIREEEE €O BALICo 2 BEEHEREM Th 5. UKL
TWBHHY OEEIZ0-100 m DB D 17% , 101-200 m 47% , 201-300 m 27% , 300 m B B
DHD 8%, REARH 1% ThHY, FELREERREN T - LMORKEHEODEE L EZ LD,
ZTOBHEREY) (BBHE) 1%, KREEpGEEERAKAER (1970) A FAKFHEORE RN G, RKH:
M — B ORI A3 50 m®/ B /m AT, HEH - BE T OEREH#X 2% 100 m*/ B /m-200 m*/ A /m,
FURT - RO LEH#2350 m®/ H /m-100 m®/ H /m, AEHETLAPE O mEEHIAS 200m®/ A /m VL L,

21) Hb T RERIBCEINAE 215 MU N O BT R BRAE
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LT3,
IX.3 $1 R

P FE R M P2 1, LR T AR O UK IR & 5B kA > RISIR IR 288 5 .
KRR RIR 16, 5 COMER S (pH BT ER) T, R L CH R ORISR LT
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WS GEARJINRVOEEE 276m OHUFEZRIEE LTEKL TR Y, BHEEMES9. 060, HBEREIT
WEE 110-120m fHEORMMECAE TH D (BT, 1974). L, YU G- BRI+
IZH BB RIEH B2 110-120m OIRETH -7 Z LIS TWD. SEROMSEH 11 RITRT.
RIS RIEL, WA ROWINBICB T 2EE300m OHIHPLEAIN TS, BHEILED 3
¢, JR16. 0 CoOMEER (pHMESETIETF 7 AL VMR <, MEL THARCEAICHELTY
B, WROESESE 11 RIRT. RIEEREDICE, FUREEEAHRE A0 L, SLR%EHO
JIF R O HCIE, O BEE 8 2 el D sl L 7o B es Hg i@ L T 5.

X. 4 BAREFHE

X. 41 & #

WAFN 59 4= 3 A BILE, SRMETIANT, REEIT/NE K ONFITALRO 3 K2 B W CIE A B A A 4 5%
FALTWD. BEIFENZIK RIS (1 v ) Mu), ARERNRS, ERIEETHY,
INHEMWTES & LTI ST 4 1 /I 163,900 t ZPEH LT\ 5.

X. 4. 2 % *

B e BT RO S B O FSR LRI LS L I C BV ¢, AR &R L Cn 2. CofbEdEgi, =K
(1948) (T L ML AEREEM ) X NI SN TWDH DT, KERAF T TIEME— R HEES & LT 36
FEORERNDDHZ L1225,

FOS LR (L e e g, KOKERERE RE O 10 FE L0 HE A G 5. KLY <1k, BT
SR OFFIEA 10 m DR [ AR HJE ISR TR, L XROWE, %35 o fn R IR Bk
T HWHER—NREER— NI ENPAET . i LE OB EICIEIEER 4m 0K A AR 8 7S 0
v, HIZZOEEICIKAG - IKEE SV MERMEEAD S UMM, 1979 DF 2 KB H) .

EA¥Eomiikix, disorder A AV F A4 N, £ T4, ErEVEFA N, fAEK, EADOIZ
MEGIERTIRA N D22 UM, 1979) . LAk, MHAE (SK) 7oL 12 RIR LIz, 72k,
BRSO 7 T RO IR S RAE T A T~ S, AR TRME] & LTAESA TV D
CIMFE, 1980).
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4K

IX. 5 Hf #%

X. 5. 1 #19~Yifh

SR XIS RPN CIE, 85 13 RN L 2 AT O RS~ 0 B I Kk fe B A & 5

PN H~ = 0 H L, SRAEBFT O8I 2 R B4 Sha /N e i3~ 0 <, i om AR
HE EORMEE T RIJEHDSHE LI b D EEZOND. T30 FEIXBEIIHEAEICE bR THid~ Y
W 258 D, B TR e U CTHKIECERIFOMEE, =7V — b7 vy ZBHERBEORER EN1Th
NTN5.

KL~ 0 HuZ, BETKR

DFEARNNEEHK Tha O H T~

DT, HRIEHN A R E O E AR

SRR BIE T 5. AR L

< Jadk - 28 % o 7o K EAE [ P9

T, 2o Lo LR T

DRBRENHIT R 2L T2

DEEZOLNDN, —H TR
EBD A LT TREME S T S

N5, BHIETHEE L TE kR

Byl o fii, B Enlesh

T%.

IX. 5. 2 FbiAth
T [ A5 P9 oD 1D B 5 7E
1%, FOSRJERE AT HIRIC 40%, R
R TRACE A A USRI 14%, HEF
A6 el 45 A M2 30 %, fEHT
B - THTH AT MRS 17 % D43 A
oL, Fiz, MIKHICIXHED
& REIRUT o> | LU L2 KR 43 D FR E
HAEF TS5 (K63 43 HE
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1E).

IX. 5. 3 #ELT

KRB SRIN IS T, BB 40 RIS A>T, IR SRACERIE T3 O R @A SHEX O T
KBF LT HREANZZ2 Y, #F AR OIER FEBOZR (K-2 8B, ZHUSHET 2 X 5 IR RE
i, AT, FRET, BEfZe S OEEh ISR CHEE TN Lz, 5583 Mo & 9 ICHEF 42
N GIRR54 D 12 FFRITIR B LR T EZ7R L2l R & BRERT oK) 1R O FL T, -60
em [Z B L7, PEF % R TR B O F T s B R OF,  HRTE T A RIS A O B EC
PER AT LI Z DAL TH D, Lo, RESHRMCHNT, R, KT TSR
DR ATELT, SNHUk O B E T IXHIREIRAE L T D, —0, HURIE T L3RR BEfR & =T
H P2 TR BRI, MU TR T K oo SRR, st paaeds, SRNT, R & HR T o0 BRE
EBAY 1km? 2720 1, 600m® (B0 43 45 - BRI 47 4200 5 4ER])  EHEE S 4, AUkt U CIEMAR oL T
KO REFHLUME TIEZ O 1. 4 %0 1km? %729 2,270m® (FHH) LHEESHhTWD (HETZ
SV SRR AR RS, 1981) . L7e o T, SRINHUR O ML T D JRIK Z H 7K ORIk 72
WCBRET 2 Z &I TE R, ZOORIFIE, HBRL TEEOMB L 4 HAVE LT, WPEF149 4 -1
52 AEITHIAETE THUX O FEfn T EEMEIT  (OKS1) & FEHR L FHIX T 5 RAES T FEET  (OKS2)
IZBWT, RES % 230m, 200m D2 AKDOR—Y 7 &FEH Lz, $)1(1975) ROHE THEE X
WZREREZEAS (1981) 13, TERHTCKILK N2 & DFERIZHESWT, St B2 o RIEEIT
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HEHELDODOYL, 2AROR—V U ITORFEEDZ. kv, EETOOKS 1 R—U 7T,
KIRBHRIEBRENHESBRE (Ma8 705 Ma0 @ F{230m) ETHEET IO L, REHHD
OKS2 R—V v/ TlxKBHto EFA XL, BEoRE (Ma2 L0 ) CREShBE, &L
TWD. ZORER, SRINHIE O ML IS Ui 2 RAETE D & 5 1%, KBRERED L& TR0z T
NOJERGRCH FRIEER O FEE TH o T, ZILTH FARMOIK FIC Lo THIB S EM L, HFKIEERIC
BARECTEZ EICERNT 20, EB5x b, 7ok, HELTIX X-2 fichil~7z X 9 IcHi FAk
OKEICHBEEBE 52 Tn5 (B2 1H).

WIZ, 5514 RIR LT RAL - HARTE TR 1T 2 BEIE T &I, B84 KIicALNL L H I
HAFN 54 4F - WEFN 55 LRICIRRE A 7" L CLA%, TERHMESUIHBRIER ISR U TV D, T3k sl T8, 1kt
RICEDDREHBDZENTED. BIEROER S OIE, W50 41 AIZKBIFAER SN X D
T3 R KBRS O FEE (GRICEET M QUG IRy o420, FEFIE & Fuif i L O g o —#i
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X), $EVTHEFN53 45 1 H 2 b Rtk o> T3 AKIEIC X 2 R E Mg~ 08) 0 8 2 & 2T 5 M Xk
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(Abstract)

GENERAL REMARKS

The Kishiwada District is located at the just south of Osaka Shi (city), western
Honshu, and occupies an area between the 135° 15'E and 135° 30'E latitudes and between
the 34°20'N and 34°30'N longitudes. It belongs to Osaka Prefecture except for the
southernmost part belonging to Wakayama Prefecture. Topographically, the district
ranges from the Izumi Mountain Range with 800m to 900m top altitudes to the lowland
fringing Osaka Bay (Wan) through the hilly lands called Sennan and Sempoku Hills. The
main rivers of the district originate in the |zumi Mountain Range, run with a NNW direc-
tion, and flow into Osaka Bay, except for the rivers in the southernmost part of the
district.

The lzumi Mountain Range is topographically divided into the two: the main ridge
part and the northern frontal part. The main ridge part is made up exclusively of the
latest Cretaceous marine strata named the Izumi Group. The northern frontal part is
composed of the granitic and rhyolitic rocks named collectively the Ryoke-Sennan
Complex, and partly of the 1zumi Group, especially its northern marginal facies.

The Sennan and Sempoku Hills are composed largely of the Pliocene to Middle



143

Pleistocene Osaka Group, locally of the Miocene strata named the Kannabi Formation
and of overlying andesite lava dome(?) named the Nabeyama Andesite.

The lowland is occupied with the terrace deposits and the Alluvium. The terrace
deposits are divided into the Higher, the Middle and the Lower Terrace Deposits. The
Alluvium is distributed along the rivers and the coast facing Osaka Bay.

Geotectonically, the mapped district belongs to the Ryoke Belt, a southernmost belt
of the Inner Zone of Southwest Japan. The Median Tectonic Line, a large fault which
divides the Ryoke and the Sambagawa Belt, runs about 10 km south of the mapped
district.

Geologic units and remarkable events in the mapped district are summarized in
Table 1.

RY OKE-SENNAN COMPLEX

The Ryoke-Sennan Complex is a major geologic unit underlying the latest Cretaceous
Izumi Group. It is composed principally of the Ryoke Granitic Rocks and the Sennan
Rhyolites, and subordinately of sedimentary, metamorphic and hypabyssal igneous rocks.
The complex crops out forming an E-W trending zone in the central part of the mapped
district, and is probably developed below the Izumi Group in the southern part of the
mapped district and further to the south.

The constituents of the Ryoke-Sennan Complex are shown in Table 1 in terms of the
geologic age. But the geologic relation between the schistose granitoids and the Ogawa
Andesite plus the Sennan Rhyolites can not be determined because the both are separated
by the intrusion of the Kogigawa Granite, one of the Younger Ryoke Granites.
Yatsugamar uyama Formation

The Yatsugamaruyama Formation crops out around Yatsugamaru Yama(mountain) at
the eastern corner of the mapped district with less than 1 X 1 km? area. It is composed of
mudstone, sandstone and a small amount of basalt, and thermally metamorphosed by the
Kogigawa Granite. It is thought to be the Jurassic(?) marine formation correlatable to the
Tamba Group which is widely distributed to the north of the Ryoke Belt.
Ryoke M etamor phic Rock

Ryoke Metamorphic Rock is only found as small lenticular bodies less than 5m thick
within the schistose granitoids. It is pelitic and psammitic gneiss, well foliated and
frequently injected by granitic veins. It probably belongs to the higher grade part of the
Ryoke Metamorphic Belt.

Schistose granitoids

Schistose granitoids occupy the northern part of the Ryoke-Sennan Complex. They
are divided, according to their intrusive relations, into the Chichionigawa Tonalite, the
Konoyama Granite, the Mizuma Granodiorite and the Jogo Granite, from older to
younger. In addition, the Kawai Mylonite occurs as a narrow east-west trending zone
within the complex.

The Chichionigawa Tonalite is distributed in the eastern part of the mapped district
and further to the east. It is made up of coarse-grained schistose hornblende-biotite
tonalite accompanied with abundant basic inclusions of dioritic to quartz dioritic com-
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positions, and usually shows a banded structure.

The Konoyama Granite is distributed around Kono Yama (mountain) in the central
part of the mapped district. It is made up of medium-grained schistose biotite granite
accompanied with several lenticular masses of fine-grained diorite to quartz diorite.

The Mizuma Granodiorite is distributed around Mizuma and further to the east. It is
composed of coarse-grained schistose hornblende-biotite granodiorite and biotite granite,
and shows a porphyritic texture due to the existence of large K-feldspar crystals for the
most parts.

The Jogo Granite is distributed near Jogo, Kumatori Cho (town). It is fine- to coarse-
grained schistose biotite granite.

Generally, these granitoids have marked schistosity of an E-W trend with a steep dip
and also marked lineation of an E-W trend with low inclination. The field and micro-
scopic observations of these granitoids indicate that they have been deformed and
recrystallized under the regional shear stress of a left-lateral sense and consequently the
mylonitized rocks in varying degree from the slightly mylonitized granitoids to the ultra-
mylonite (the Kawai Mylonite) were formed.

Age of the schistose granitoids is assumed to be about 100 Ma or older based upon the
radiometric age of the granitoids in the western-neighboring district which are cor-
relatable to those in the mapped district.

Ogawa Andesite

The Ogawa Andesite is narrowly distributed in the eastern part of the mapped district
and overlies the Yatsugamaruyama Formation. It is composed of pyroxene andesite lava,
hornblende andesite lava and andesite tuff. Pyroxene andesite contains the chromian
endiopside phenocrysts and has high-magnesian composition in bulk chemistry.

Sennan Rhyolites

The Sennan Rhyolites occupy the southern part of the Ryoke-Sennan Complex. They
are composed principally of rhyolite to rhyodacite welded tuffs (W, -W _ units) and
subordinately of non-welded rhyolite tuff to lapilli tuff, tuffaceous sandstone, shale,
rhyolite lava and others. The rhyolites attain to 2,000m or more in thickness and overlie
the Ogawa Andesite with the basal conglomerate (the Sobakawa Conglomerate).

The Sennan Rhyolites are to be Late Cretaceous (Campanian?) in age based upon the
fission-track ages (75-78 Ma) of zircons from the welded tuffs (W, W, ) occupying the
upper horizons of the rhyolites.

The Sennan Rhyolites have generally a steeply inclined or almost vertical structure
with an E-W trend. They have been intruded and thermally metamorphosed by the later
granite (the Kogigawa Granite) in some places, but are in fault contact with the granite
for the most parts.

K ogigawa Granite

The Kogigawa Granite occupies the central part of the Ryoke-Sennan Complex. It is
massive, non-mylonitic, and is composed principally of medium- to coarse-grained biotite
granite and subordinately of hornblende-biotite granodiorite. It is in fault contact with
the schistose granitoids on the northern margin. Radiometric ages of the granite are 73
Ma (K-Ar age of K-feldspar) and 66 Ma (fission-track age of zircon), suggesting the age of
emplacement and upheaval of the granite, respectively. Accordingly, the Kogigawa
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Granite is nearly coeval with the Sennan Rhyaolites.
Granite porphyries and diorite porphyrite

Several stocks and dikes of granite porphyry intrude the schistose granitoids, the
Sennan Rhyolites and the Kogigawa Granite, and they often grade into quartz-porphyry
as marginal facies. In addition, there are found small stocks of granodiorite porphyry and
granite porphyry which are captured and thermally metamorphosed by the Kogigawa
Granite. Furthermore, diorite porphyrite dikes intrude into the above all rocks, suggesting
the final stage of the Ryoke-Sennan Complex in the mapped district.

1ZUMI GROUP

The latest Cretaceous (Maastrichtian) Izumi Group unconformably overlies the Sennan
Rhyolites. It is a thick clastic sequence of mainly coarse turbidite facies. In the Izumi
Mountain Range, it is composed of (1) northern marginal facies, (2) main turbidite facies
and (3) southern facies. The northern marginal facies (1) is represented by the Mutsuo
Formation consisting of the basal Kasayama Conglomerate Member and Azenotani
Mudstone Member, containing molluscan fossils in abundance. It is a diachronous
overlapping sediment becoming younger in age eastwards. In the eastern part the
Azenotani Mudstone is replaced by the Takihata Alternation Member composed of
alternating conglomerate, sandstone and mudstone. The main facies (2) consists of, in
ascending order, the Kata, Shintachi, lwade and Kokawa Formations arranged from west
to east in an eastward plunging syncline. The southern facies (3), composed of conglom-
erate and mudstone, is found sporadically along the Median Tectonic Line.

In the Kishiwada District, northern part of the northern wing of the syncline is
distributed. It is composed of the northern marginal facies and a part of the Shintachi,
Iwade and Kokawa Formations of the main facies. The latter facies grades laterally into
the former facies. The Shintachi and Iwade Formations are composed of 9 and 8 cycles of
sedimentation, respectively. Each cycle is 150 - 500 m thick in this district and is com-
posed of thinning-upward and fining-upward sequence of bedded conglomerate,
sandstone and mudstone, alternating in various thickness. Dominant paleocurrent direc-
tion is from east to west, showing a longitudinal supply.

The Izumi Group forms a narrow belt of an E-W trend along the northern margin of
the Median Tectonic Line. Generally speaking, it forms a synclinal structure with east-
ward plunge of fold axes. The age of the strata becomes younger eastwards from western
Shikoku (Campanian) through Awaji Shima (island) (Campanian and Maastrichtian) to
the Izumi Mountain Range (Maastrichtian). Formation of the synclinal structure pro-
ceeded with the eastward migration and filling of the trough-like basin. The zeolitic burial
diagenesis took place subsequent to the folding. Still younger left-lateral strike-slip of the
Median Tectonic Line (second phase) proceeded before middle Eocene time, prior to the
sedimentation of the middle Eocene Kuma Group in western Shikoku.

CENOZzOIC

The Cenozoic strata in the mapped district are divided into the three supergroups,
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namely the First Setouchi Supergroup (late Early Miocene to Middle Miocene), the
Second Setouchi Supergroup (Pliocene to Middle Pleistocene), and the Third Setouchi
Supergroup (late Middle Pleistocene to Holocene).

The First Setouchi Supergroup in the mapped district consists of the Kannabi Forma-
tion and the Nabeyama Andesite.

The Kannabi Formation, narrowly cropping out west of Uchihata and at Kokubu, is
composed of non-marine siltstone, sandstone and conglomerate containing pebble-bouder
gravels of granitoids.

The Nabeyama Andesite, a dissected lava dome (?) at Nabe Yama (mountain), is made
up of pyroxene-olivine andesite. It is probably younger than the Kannabi Formation,
because the allied volcanic rock intrudes the Kannabi Formation at Dake Yama east of
the mapped district.

Following the upheaval and erosion after the First Setouchi period, the Osaka Group
which belongs to the Second Setouchi Supergroup was deposited.

The Osaka Group in the mapped district, more than 440 m thick, is composed of
unconsolidated gravel, sand, silt and clay beds of fluviolacustrine and marine origin, with
more than 40 volcanic ash layers, and is divided into the Sennan, the Kokubu and the
Sempoku Formations in ascending order. This group generally dips gently north to north-
northwest, except for several flexure and fold zones of a N-S trend, and several fault
zones of an E-W trend.

The Sennan Formation unconformably overlies the Ryoke-Sennan Complex and the
Izumi Group. It is more than 200 m thick, and is composed of gravel, sand, silt and clay
beds of fluviolacustrine origin with more than 14 volcanic ash layers. The Sennan Forma-
tion is characterized by plant remains of the flourish age of Metasequia flora. Olduvai
event is recognized in the top horizon of this formation.

The Kokubu Formation, more than 160 m thick, is mainly composed of gravel, sand,
silt and clay beds of fluviolacustrine origin, with 4 marine clay beds Ma-1, Ma0, Mal
and Ma2) and more than 16 volcanic ash layers. Survival of Metasequia flora and new ap-
pearance of the flora of Quaternary type are recognized in this formation.

The Sempoku Formation, more than 90 m thick, is composed of gravel, sand, silt and
clay beds of fluviolacustrine origin, and 8 marine clay beds (Ma3, Ma4, . . . .. Ma9 and
Mal0) with more than 12 volcanic ash layers.

Twelve sedimentary cycles in the Osaka Group, which are of fluviolacustrine origin in
the lower and of marine origin (Ma-1, Ma0, Mal, . . . .. Ma9 and Mal0) in the upper,
show successive climatic changes from the glacial age to the interglacial age.

After the Second Setouchi period, the terrace deposits and the Alluvium which belong
to the Third Setouchi Supergroup, were deposited.

The terrace deposits in the mapped district are divided into the Higher, Middle and
Lower Terrace Deposits. They are mainly composed of gravel and sand of fluvial origin,
and attains a few to ten meters in thickness.

The Higher Terrace Deposits (the Shinodayama Gravel Bed) are divided into the high
and low ones, and mainly distributed in the front of each hill. They unconformably
overlie the Osaka Group and are characterized by red soil formation.

The Middle Terrace Deposits (the Kishiwada Bed) and the Lower Terrace Deposits (the
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Izumifuchl Bed) are distributed along the rivers and the coast facing Osaka Bay (Wan).
palaeoloxodon naumanni is found in the former at Kishiwada, and AT (Aira Tuff) layer is
found in the latter at lzumi Fuchu.

The Alluvium are distributed along the rivers and the coast facing Osaka Bay. Marine
coastal deposits are intercalated in the Alluvium along the coast. Under the bottom of
Osaka Bay, the Alluvium is made up mainly of marine (inner bay) clay.

ECONOMIC AND ENVIRONMENTAL GEOLOGY

In the mapped district, there are no working mines for metallic, non-metallic or fuel
resources. A small-scale clay deposit intercalated within the Sennan Formation of the
Osaka Group is quarried for the resources of roofing tile. In the central part of the
district, granodiorite (Mizuma Granodiorite) and granite porphyry are quarried for
aggregate.

Two mineral springs called Okumizuma Onsen and Inunakiyama Onsen are used for
bathing and medical purposes. The former is taken from the Sennan Rhyolites and the
latter from the Izumi Group.

The most important problem on the economic and environmental geology of the
district is land subsidence in relation to pumping of groundwater for industrial and other
purposes. The water is taken mainly from the underground Osaka Group and subordi-
nately from the underground terrace deposits. The land subsidence of the coastal area has
progressed during 1960-1970s with maximum 60 cm subsidence at lzumi Otsu Shi (city)
in accordance with lowering of ground water surface. Since 1970 the pumping has been
regulated by the ordinance and the ground surface of the area has become stationary or
gradually turned to rise.
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