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O« RS, AL TIEmWE & 220, ERIETE - mRTE & 2o TV DT, MR L
o TNA.

Sl - WS &% T R B REE, AR ORGSO B E 2T, BERE o T
5. AL BLAE, £ O%EME L, AR OMEERH Y, BhEEE (7T 7F T Mg -7 e
T ) NHERE L7, Z OGN B (Kosavasm, 1941) LIRS, B HERHIA MY

&l



LRV, ZiUlsl e < B G OWEENRH v, B ORR MUl TIIAGRERENHERT L 7=, A
BEE, WS L7OERER A LOVEBRES Tl T 2. ZHIFE T EHEEORNESIC LRI,
Ak Ll - TR L GG Ol o 7o KB IEILEB OB Th 5. & i EHEHER LIRS, #1811 O HER Y
Je b - BrECER i T, AR I BB AL T TR LAT LTz,

m. & - AR

m. 1 & %8 8
CEREREL, BEIED (1970) [CX 0 ERSNTHET, BRITE L HEWE & ICHENTE R
(FH, 1966, 1975) ZA%pLT 2 “HimAY FHHEREM D70 5. FREEE, $HCS - Fv— b - b

CRIREROZRAEES (B - BIKE) 72075, FNICHS O/NEREZERL Z L3 b 5. ARk
ORISR TIIAEREE, HB8IKD L 51T, TG ARPRME - AR - pOlIfE - 258 - BE -

i Lik % > G (M)
wic| B & | BT mRbRm B M P n
V278 SN

?

A PR 2R L, Mn
Fo— b RBE, BRI -

. F AL RGO R 2 conodont
) B B F e — b
R URHE
B s L > X ek Mn £%
2,000 HII’E&%%% LRI R U
= Fae— b« KiZ DMK 7 HRg| conodont

TR - Fr— b 2Kl
(1111 I 0 KBS - Aefa F ar— b -

= HEEIE S 2RO
o ﬁgﬁé(ﬁﬂé*ﬁ)tdtiﬁﬂ ()

o Wi g 1,000+

2,500

R 1
% R B 100~800%1¢;‘]# MR ORI AR ponge, al

e sponge, algae,
I I I | I i ll : WicFr—F LHER 2L 3 conodont

. viv v v v | ZREEKE R KRS
R B 0~700 vvvvv Y MRS R BT

o

, Fﬁ * :P: E T TR *[5*}3(‘2:; * ]ﬂ"E * ﬁm,{—,‘ . j( |E‘“ . | Mn
1 (?)00 7 * ;E»{E X conodon
N RN — t
(HEE"ifz’g, 197 l)

‘ T M e+ o — b 2 LiBAR | g
AR M B 1,000~ [TTTTITTTTI s « s - BIRSE L o X %86t

conodont

=

e W BE  Fe—F BRE Kmﬁﬂ GREV VX
YRS

#oR PEBAREFMIRERBRBT (B4 WM, 19740 —Bha
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AWBEBICXy Sh 5. HREROMB X OWTIE, BALKZE A ME & E Y 2 O 5 i S %
b &z, NE (1969) ROZEDOHBREAR (1972, 1974) ITED FLEHHLNATNDR, ARG THZOHE
KA L T D, ZoE, IC ke KRB IR O O k2RI O HINIZ & % .

JTEL, AR (1972, 1974) 1F, SRR T A HBE B RER LS U2 TARUERER S22
L, ZOMICAEARBGRHH L LTS, LnL, EEDIXZTORESZ S B OME A Tl
P, AR (197T4) BV THERBIE LZbONE Z8hla ) Ry MG 2% AL TR Y, B
IZOWT RS2 Rz b o T, ZORETIEEHA - FH (1974), YosHin (1978) 23325 7= @ )+
KOCHE~ T, 7o, AR (1972) o@mBEEE CaiRiE) 13, AR & BEROE RIS $ D 41 R
W FFOBEE & ZHUTHE D I « RABCE T 2 K Tdo 223, BEREFHU TIE, Z OBSEIRATRD
LRIRNTE DA DB, TR CIEEm BRI R L CRNT 50 TH S 9. £, Ak
BEEY EOKRLE - KA (A, 1972, 1974) & Z OHIITIZAR LR,

BFIED (1980) 1%, JLEBAL iz K< BAE L <= / R hash L, dREBde BaF - S5 R Y - |
IO TRBRRINZENR 2, —DOMIMRIKIE ChH o7z LR TND. L LAads, HRHEITHE,
SR DINGETE T E CERET DR E LA (LRI R IUTHE S KIEEFE O 70 2 Hd GRUIL)ITE)
NV, BENRETLIEENDD. Fiz, BEWIZIET A VA b - LIUENRLREICEEY, HCF ¥
— MEHERU TIEH 208, KITEBIOMEE B, B S IIKREL o TR Y, ALY 27T
DA DREH S 572 L, ALEAE B &1L, R LT v — MBI THL O R - o8B0 big o T
W5,

W OIS 2 A H - /N (1978), FH - <FR (1980) OAFFEIZ LD &, A5 R TIdA 513 35
% T A =T 4 vy 7 AKNANLD. TAH Y RAIZE-15%T, BEADEEDFHAIT, FHZ
W RATZIDFEIET D, REAIES-30%T, ®mMOREEHNE L. £z, AERBLEMEIZS
<o v MY w7 RATRIRADD IO, BRITIET v — FRZET, KIlEEEd R, AaREBRbR
% . MBS ORIZET K E N2, HIREFOIMMR &AL, 1 L L CTcb IRV HEEFRIC
wH5. UEOSHD, HEHES & L Tdkiligiddb i, s L YRS R E o e 2L BMEES L
L. ZHICH LT, EEAb EH I, B 20-30%, TAM Y EREHEVEERVED (%)
Mo, Fiebo (10-20%) £ThHD. £, EREXKECEDLONEL, BR2T%ISETDH. 7
NV EARLELTED Y RADIENIEREAN AL, FIUTHEADHNEINTL . IE OB
B, KILEE A IZE T S O NaO A2\, LU EOF IR B OBt IR M T HE S B O R A
s LB FORMER AL TN Z L AR LTV D.

PLED X902, bt By « S5 5RAT « Mg, Abide Blus B X e LT, WU< F v — ME “H
R HEREW B 722 503, SR O RO 5 2 TSN R OND.

Aoz s Fr b OERMAIE, BEPRE SRR EO A S D, 5EITICTER0N, ME - 2R
(1971) oL AL LU T D =2 R FOERNOFRROT =22 M2 5 L, RIWIEEZRNT, %
JE@inG, 3 Ry bR GELNZ LTk D. RINEN 15672 % 4FEIX, Paragondolella polyg-
nathiformis Buburov and STeranov, [BIAREEO & OIAH - 24 (1971) (2 XhiE, Epigondolella
abneptis-E. bidentata FEENRWZEN TS, ZFEEM ST, K4 CTH 5, Epigondolella
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abneptis (HuckrIEDE) % P L, BfE7H 51% Epigondolella abneptis (HuckriEDE), E. bidentata
(HUCKRIEDE) MG LN TW5S. 72, AWEGE OO L O, i CEEIC -2 5 LD Tk
7273, Epigondolella bidentata (HUCKRIEDE) T A 9. FEHMISL A D72, EHELDT N THD
N, FMEAFONTEY, 2/ Ry MERBFE Z OO S RBIHABORERRIZT ST 5L 5%
X9

INHOFRERND RIS, ZoRERREFHEICIE, &5 WIEEEROHEIZFE LWt &
0, He i AERE V) REEAERTHD LN Z LI RD. LaL, HRWARIChESa ) K
MZEDERITEZAR+DROT, P HERE NS B BIZRT S Z &I L.

CZOEENR, e AERO HiaRY HEEEY ONFTEO T, RGNS P 2 TR T2 D K
DIFEGRR D Y, HERFRIZKIERZE - EEEZ 726 LTn5. Ak Lttt Bss - 55 5w < b 20
(1983, 1985) (2L, dcisdb BiLihoMEIX, ¥ = 7EPIC Bk - =80 RS EREZ G0 b
DTHDLEVIUBHINTVD., ZOREIZIBWTUL, B RIZ O TORMBIE+H212iF T2 TES
T, Eiz, WERRZERT 2HHERZ R TE eh o7z, HERRIZOWTIE, Ml B ozt 4 &
DD EPEROTIGRETH 5.

Wiz R B MR R 00 ) 1 T K OMRAR TR 0 95 7 AR 34U A 5212, MR o> bLigei 1L < KAy S
TR, TR AL 2D, ThuL, RFRE - RIIE 72 St o JWRHEER) 2 s 723,
RPN S & 0 RIS E) L C, HACHEIILIEOE I8, & 25 VIEEBGE AL &> THAmn
Wi7=i172 0, HDWIERKT 2015 Th D, ZoHEOIL);, NPT TR STV D KE RAKE
AR D D0, NNFHWER E TR TN ZREORIKADIL IR L 25 b6 5. LavL, Wit
WXL, JNFHEWE AL I g E 2 3 2 B A —H A v Chkbiu s, Ly, FETEORMIT L
B Z DAV R O ARG b — 2 B C, ERETREIC & 915 W TRBIBIC 2 272012, JEFFIXS)
IF—MNEERE ZARDHD. 2L, JIFRE 7 EA RS AU E A R I O AR R O IE R A, A
DF BRI S /NEKIZONT TR B, F22OEROWREICIE, RS ARIMRE - AR -

Jeg - g - AEGE N L, EFOMNM TR THS. 200 b, BFEEIE, MIEHUER R
L, ZOHIKNTIE, APGE Ly RREERBREHEIN 0T 21T 220, R, ARtz o
WA AT T, BIRRESS & 72> Coatid 2038, JIIFFEIBIC K> Tl T, Zoduilcidzidsd
#o, ZFEEE L BICPUINEE, BIAREEROERIZB N TRKT 5.

IR R OIERER R, ARUE - FIARERE - B DAL, EnEEcson, Lt —&
BIHGE L BN 5o T, EFBMRITER L CROMNT D Z &3 TE AW, JIFEHTE O FE o
R ARSI ERBTEICE 5D 5 2, R FRIDSERE LW DA%, HUE R o2 R 1 R T
D AR D T7 AIFEY .

BIACSEERI ORI L 93 & T, SBICR~LZFKE - RIINE OB S 03 K512, THEROMITHE
JERHEES 7227, RIRT 2. £z, MBEICHITLIEMOESH L. ERERREDIESIE, Z ok
TUE, 5,000 mA25 7,500 m EHEETE 5.

e QB s, AE RIS IS W T, ~ U W R DBRE DS WHIATCh 5. ~ T BRI
JE3 2 Mg, AR CIEREH S BRICER L, ROCHARFEEICZ . Motk X4 &0 5
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&, RPUIME & SEGEIC S~ B IR S

m 1. 1 KiRMEE

AU T, AT B 8T 2 R BIHUE O LA AR UM & Bt & L, ARHUSRN T, ISR
DEEZ MR D, AT, EICHBCE - Ty — b2, FETCIRE - KBCH ETE, R
H, APCE L RED T v — N ROEREE S ORI, TSRS, LR EEE R s
DO TLBRF ¥ — F b Ro TS (AR, 1974).

JUFEBTIE AL OA MR T, B N CTERICEE R D Y, F v — D72 < 7 B O D FFKAY
T, RMCEE BRI, Fr— N EEG, Em  XREEEE L OBIRKE A D KOs, Ei,
FIUTAPRAE T Pkte. BAHUT IS U 2 AR THB & BRI TV D23, EALO I8 O BB IC R+
HIbE L ITREA L CHRD.

Fr— ML, JRAGHSRERET, JRE 2T 560 ERRBEOFEET S 0 & 03 5. HeREH
ERFOF ¥ — MIER 10 amA 5 EmO/NME 2> 2 2L n3bh 5. BRKEOT v— ML 2 ALK
DIRE L 720 BB MBS LA TR WS DL H 50, BOREENFZEL, /IMEMA LN D b OIET
¥—MIEOTHD. Frv— MIES 108 mOEFGgFEHO T T, AT v— - JKAARV LIFKE
T — b - BRI - BOKHCE LT 2R AR END ZERH 5.

MHCE T, BOSUIRKA T, PICEERbORD 5. WEOEB LAY, MIRERTHZEBHY
FEIRD), FNHRLBHAERTLORHD.

WA —RICHEE T, HBELO L ONLMELO L DOETHY, BA - ARICEATWD. FEATTE ST
IEHK AR CRE<, R CREF 250001 5.

OB ARYUMIEORBCERY S EIE (AT ERR
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FIR AFMEOF v~ WHFBImS
MEERETRL, FRCEREBIT (SRE=/ F ¥ b OENMA)

VRAE B M ORI, R THOD 2> B LR,

LIREE I, RS 10 mELFO/NARTH L. F AR OGH SR L~OERA OFHIISE, 5
Y= MUCEIET 2 APENH Y, 7 R baERT S (10X). EH Liz=a / Fo b ORI,
Paragondolella polygnathiformis Buburov and SteraNov TV, —BREW T T =7 72 L
H—==T DLEDOTH5D.

ARPYHEOIE ST, ZOHIKTIEAI 1,000 m EHEE SN D.

ARYURE I, GHER - 8070 & OIEEIT IR~ T IR B

m 1. 2 MKRER

FEAHE, BB RIS O AT AT Th 5. BT, aE Lfifes 2 e L, Fx
— b - ZEUEERE KOS Z2 RV, AR/ o DA R AR, £, SICEE D 280D
. FHCRVENERS 280D 0, REEEFy— b MBS AEN b2 5.

AR TIE, BRI T, ARYUBE ORGSO A7, Mo n &b L <dlifed 2K A e
DD, TNEMAEREOREELE Lz, ZOWEIIAIUEE & 3EA T, gUKRILE G TIE, AKE -
WEBE SOEENETICHET 5. BEEORESIETM6 mT, A L IT#HBT 5. a0 si310-
50 mC, D BT, fkEARICE AP NV ZOGR, v — DR RS IS ET . ARl
P RFEBIC BN TE, TALOARRMERE & 1307 ST E TR 2. RitcaEz EL L, KIEE (KaUEE
WEROEIRES) « T — Nafd, W - BEEMND . £, FhCalEO/N L XREEES
to. 2O BETHIE D S R OMATE T, MEIcE DN TRERE<FEEL, L2AItky, BEL
2%, AL TTIRAKIRIZE DI ANE S, Ty — F - KIGEHZREMECEEITIT > & V&, S



15

DT R LR,

AJE ORI, IRA RN UK G A R L, Mk bHBIORIEZ R L, ez 03D 5. B
A E L <&, SIRTHIRAE TS EVIES V. FIUTRROEENEEL, BLEHEAR LN
HLEZHLBD.

Fr— ME, KERWLEATHRO b ONE L, BRE LIZ@RT v — MEd . Aiugkodui
TlX, Fv— M~ TR Z T 5.

ML, Bad D VIIRKGaE R L, HAMICIIRE L 2o T 5.

BosE, LIXLIEREPIcsET 5. gURRIIE Y, (WA P BRI S, A& 7 2RI OE TR
FHEZR EICHMT 5. W HEFEMEICZ LS, ESiE1-8 mBEDOLDONRL. BUIRKL m £
T1-2 emBEDLONLEE ED D, BOREIL, Fv— b - EEEHBCE OMBEOED, TREE - AKX
EOBF ARG, WENAREW S LD bd D, MNBETEAEZRE, 27320 X, EEEOHE
T, B AT IEEEERMNL R D\ NH Y, ETHENTRETHS.

FAPEEE, TOELBIEE 2-3 mO L RR/INERTH L. AHUBIZTH LT, B ke B,
WA S RO AR A DS, ATH - A& (1971) 12X -, Epigondolella abneptis - E. bidentata #£ 5
BT 52/ Ry bOEHPRE SN TNSD.

BIACSE OJE S 13, AHURB TG CIE 250m, AR+ 2 b oL, Wifg Tl b CiEMZ K <
2, #91,000 mICET S ERETE S,

FIAE R IZHRIE S 2 = > T FRIE, KA - /NI - s - R W BRIt 5.

=

I

m. 1. 3 SRNIE

PULJIE L, FH R D AT COBRRE TEFEO AR & L bIc L < L TREL, #EO
el Red= 3 HUE Tdo 2%, BETOREF B o RIACE- A BTG 3250 CRHUSREI TG 8) T3+ 2. 22T
TR IJE 2 RNC, IARSEE O _ BRI ZF B OER I O REN L DR ERESG L TDD, Ei,
HuSsk R G UL, IR ORI, 2372 ) OIS THAiT 523, MRz Tnd. Zh
I, AT hOE A% B OJIFFEIEIC L > C, BHAIKEBTH Liz7zdTh 5.

PULIE L, AU O B R A TP i D AZN O35, I OFICIR #EL, NE
(1969) 1F = Dt 2 B & LT =28, A (1974) 130G & DO BIFRDS L 0 B 5 27 A G LARBT 7
- IR H R OB IR 2 A & LTz,

KREIL, CREFEET DS - BCEZ ERIC LIRS RE T, —H I RE s L < FE
L, kKLAEEE bEeEns BN, £, BRI LI USKEICE 28t & 2 A0 D 5. ARHIR
HOBAZE O AFRIFTIR T K< FEEE L, ALIREEE 1 K 5 ETHIET, U156 27 ifilintd & 279 i)
b5, Fio, T2 TIHAMERBOBEEEIEEIC L > TRFEE & L BRI LB 5. Ak
B Ml CIE, FAARFEEROERIC, 1E320FE & HITHTMiT 503, HURRRRmIT < O LA AT
THIFHHEIE 28 5T, Z2deMITIEsA L < 225 IR TREICE & 30 m itk &L i< o TV 5
DT, RET2bDEEBEZD. LER-T, BIAFEEREEBAIEOT < 2 ARHURE T T, SRR
B IESRBE L, FIARE & REER & S L CEET 5 X 01272 5. JIIFHWIE & AR AREE & o
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BUK  RUUIghoZRER RS
ZBEGHHHA G0 281 SR

ST AR OHBEY, BT BRI T B2, ARITEIC R IS & 5 A UiEHEE R TR
IREEHA RS, AHUIEOMEILH & AT,

P O 1%, AHBECIIWE /2 LI K580 LRH 570, EMICITRE TE RV, Mk
HICHRR 700 miciET 5.

m 1. 4 RRE

RTINS (1969) 70 & CTIEE TR FEROHRRE IRBTZZ oA T & S Cnieds, A (1974)
ViR o F E BRSO B L C, AT ILARBTIE — )1 U PE 5 R 0 RGBT WSS 72

PEHCIE, A O M, KBCH - AIRKERBCH 2 £ L L, FRUCEIRE 2 Bde. PIIEIK @Ik
ROLBRT A B0, BELLREDOL ZA L, B LW ART L2585 5. EiTnIR
HPICREBICHBLR T v — N &2 &7, BICT v— N EEE 12 cm Q¥ CTHET 5. e EEBICR A
WLBRTF ¥ — b bR 080 b5 5.

LR, E<MHATND K91, BHFRIEIRD O AMIROAZ)HiHE T, 121F50 kmiZbio
THEFET DAREREN D705, AHIROZGIEE, —MRISHE DA L BB LT 5.

Bz R B UL, LEBIXIRIIE & 7 U<, ARSI R E < 4340 L, JIHRTE & 2 WO IR AR
Wiz Bl Hav, ZOIMANTIT A A2 K< ZAUZIIIE & Ak, M. 1. 3 TR~ EHThot s 2
ZRFOWIEIC L o T, ALMoHBEAHRICEB L, AHRICAESITEDNLL D, (EREDEAEZITT
Gifiiz KL ZENIRolzled THh D, ARINTIKR T, M OMBEMEDIER T, Bo00A -
MEMEER S D, ZNAWER L, EMEIEICU BN D72 EOMEEZ R LTS, ZOENE, BAEYE
R & B IEmANE NS R SHTS R OIE RIS 72 5. —F, MIAR TR IEAS, AHhimE 15
AT 20, LZHEEE, PUIEORBICTEY, < R0, APCEEITIFICH < Ui oREBIC 7
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5. 22T, RIBORBIZEY, BAEEO EAICEAICERS.

RRE NS D EROAPREIERBE BAOMERERICL Y, Z0ZIIHME LY, AR
HOBRL. BEREZ T TRV T, IREAEZL, —HHKEDE ZAbHh 5. fkED—
WiiE, RES15 cmUFOF v — MO - ABABEA &7, APREO LETE, ES2 cnh b 40
em SHWVWOTF v — MNgERIRE L PR EIEE S 25618 H 5. AR AT OZFEIL, [k
Nl BY, APREBEEL, L RREENTINEINIC 22 o THRE S 2IRBIZR D, 2 2T, ik
ERAPGE L ARERO LM ERY, =T v — MG, 2OV RRERND, (baEERL
P, BAEIEER S R, PEHBIE, (AT SITRHET, AR =, R O LT AR L
JE {4 1% Thecosmilia ? sp., Solenopora sp. 72 & Tdh V), ARHUIRD 2372V B 7 O IRITREATER
(1956) ICR VBRI NTAFH I, A hr~v MRTR, BEIEA (1970) 23 L7oERITH Lo
bR & LIALBRE BN T Db DO Th S, 7o, AT, BIEET 2 (WA R 7 K OBAE 5
IZBWT, 2/ Ry hEMME L. WIihd, Epigondolella abneptis (HUCKRIEDE) # fF¥fE & 45
HLOThD., ZBREHI—=T VBN ) — ) T U ORREERT .

BRBOIESIE, kDX 512, MARFEEROREME C/ESAERY, 100 mA 5 800 m & 2L
L, WERTIEAIZmAWERKRL, HETEL 5.

m 1. 5 BAE

P Y, HUSEE B O LA RAMEE, SRR CH 5. BB\ TiE, Fv — b - BRI O
cHBCEEEL L, TROOBEBEIIHEICBITT S, T CTOMEIL, HE251E2 5 > THfiL, K
B TIEHEHCE DB LTSS - T v — FOBIE L0720, AR - HERERIKE - A Zikte. £
7o, AP - T v — b BREOFEAEN ORI AR LN B 5. EHIOAREL, LTS
2, MESCT v — MOSEEE LS HRE T, Mied T EIVUCEEIRE - iE OWE & Bk, ERHITIE, Fr—
FARREIKE TH .

ARHUFIZ B 2 BEE, ZFBO LIRS ICEH LS. BB, e Ak, Fv— b - Kilcs %
FETHMET, IFLOFICHBE L TF ¥ — bAZVORERTH B, BIA TSR 2dh e L CHam &
WR LM TOMT 200, K EBET 5T v — MIETEMHE WD S THET 5.

IA M OBE, + 7 HARRIKE TSI T 2 AL, THORFEEE & big, Bt
BT HREVHIBCTH D, 2T, AKED/N L DR A ERTIENNT, KA R OF ¥ — M 2T
MHRLEMTHD. 12720, ZOMBITFHEL SN -#E TR OARAENTE LT, BHRIIET
¥ — FEBRWTELS RO T, UEDEEISNIDO LD HH 500G Lt

BIASEAS RO HEBLENT 2 72 2 Hull o ki s B ALHGRIC 0 C, IS i T 2 BB T h, K<k T 5
F o — FAVEHUE A, BB E R LTWA. T 2T, Bk~ U A VR R IR S F v —
R EATIT, BhERe X Mg HREIRE, £ OIEENICHEY « AR O/NEERERRA TN D, A
(1974) ORI 1T RO BIN DM, bbb T v — b - Millos & RIS, W - BIKE - AKX
#, T ENTHEEEZ M) ZRRERERT 50 L IKBRTEME R>TND.

BT, AHUEALER T, B R WBEN T R THRREE RS KOS H 72D, 378 0 IRFEFEIC



18

AT D KIEEN B S, LinL, BEWENLEXILKE CEDI, SR CTRRTH 5. Bk
TREFv— 2R E Ly U T UHIRE G L WD AT, BIATEROEE - R CIF LB s A
TV, HUEALTES O Z 00 X 9 2k s OSBRI, BB RRE NI EERL TN D,

T v — ME, IKREGAHLIRET, —MICEER OO LS 5. Rk P 9eil o S BRI/, ~ o H
RN T 2 T, —ERENDRREAERET LI LONRD L. MIREF ¥ — M, HEOE
2-5 cmOKBES L FEELT, BLZ1-3 cm OJE S R O0READ HIRIR A ORI EUR U &
te. ZORAERFOETF v — MITRBOBEICRA T, KEFL, JESERK200 mETS.
HURE P ORE TIE, L LR D, ZORKRET v — ME2, 3OBIHTHEINLIZTE R0,

Fr— MIBRZZTD00, SLREZZET2H08H508, BRF ¥ — FOBE, KEOESL0.5
-15 cm T, R cm - 10 cm O/MEMAFKET L ENHDH. Fr— ML, HoRAE ER,
WHRET ¥ — MUTZHOBEB AR OIS,

U L ERIR A7 & BT, MBI XX v MEORE & 5 WITIER 2 8te b 0, IREME <&
b0, HEEOLO, AREOHO, FRE TOOREUTRALZHEORDL b OREFL Th L. At
OHRERBEE OHAROTF v — b O AL, 50-70 mD & Z AL, BIRERHBE R’ H 0, FEFITHE < HT
LWEZETRTZENHY, BT 5L 5 SWT LRy, WRETF ¥ — RO OB & & HICIE
HICL BB TE 5. Z OREEMEEKEDRBCE DIE S 1315720 mTH 5. 7pds, A eito B g
1, NECKIIE ORI CTREE & 70 B Kilca T oW s OB & 5\ VI3 EE I, RIEFE AT
DD 5.

LZRAEE O KIE R OKPEE L, Fanbikar 2L, WRaF v — hO ELIZH 5 b, BEX
20-40 mTH 5D, K<HEHT L. ZOED, MCERLTF vy — b AEL, EROBEWEELH 5.
Bl 5 6, AHBALTEREIZ /3T 5 & 2 AT, BHIIRRTH DY, KiHEES « KIS 3R
L, MO af & X8> Tnd. LnL, v B BIREE ) ROaTF ¥ — R3S, 2okl
AL FRRBMRICH 5 0T, BB OHICE O Tz, BNCIR T2 IRIR AT v — N 72 EISHE D IR R B K
AR, AR T v — DA REE LA B S D LB, Ak AL 1 o> [RIRE 00 | LA B
HESnm & VO HEES TE 5 (Yosuir, 1978). 7eds, ARHUSMFEEOBEICIL, @BHALI 20
LIZH DN, KIPEEITRD LRV,

AR CREAZ RS T, BKELOIKAGREZZT 5. ESE—RIC30 MU FThs. RETHh
BLDb DN, —HMALC/e D, B - ARICER, RESOMMA2ELL00H 5.

LIRENEE S 2-20m D L o KRR T, IRABO S DONRL . (b DFEHIE/R .

A 1E, HOIEAAR O LA BITE G O F ¥ — kb Z Bk ilo = 7 Ko b, Epigondolella abne-
ptis (HUCKRIEDE), E. bidentata (HUCKRIEDE) & EIHT" 2. Z O & EFIZAY (1980) (L&A
3/ FU hOERZHRE L THD2, EFLEE/LObOIFHHTE o7,

B DI S 1%2,000 mA 5 2,500 miZ K& 5.

BIfE L, HREREOT T, Fb 2 <~ U WU HRE NG L, ARHUIE R OB T, SLROHM S
R & V. 2o ER b Ok, K - ANEN - AU S - R - A HIFRRETh D,
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m. 1. BEISE

AL, AR (1974) 12 Jud, WA B O R TE 5B Rt C, A Hgemg B oo e B e ve
HCTH L. M T, WENLOWE - Milcs Bfga B & L, TEICT v — F DR & BEpCE O g
wikte. BHSEIE O L9 T A E O HUE 38 RIEREO R TR TH L. AL, EHE AT
KDy, 7 VA Yy FEOSOED, RER 2 KREICELEZAHARH L. F v — MISREELZ Ff
b, FEF ¥ — MBI END. Fr— MUTEBRMEDO LW ORH Y, GEIEETOFR) it
Jg&7roTnNG.

ARHIC UL, A B P P AT A T i T 2720 Th 5. B O LALICESIZHZR Y, A
WA 5 b OIEEHSEOR FHT, 2L A EWENDLRD, HORHCE 2 Bide. 20 LA HE
I, AU SEICHET MBI R L, AT & R Y, BT v — AR, KL
BOMEE, APCE Ly RREEREMED) ZERDD.

WA TR T, s CE <, Bl TR FIKA IR AG T, B2 & A 20
FHBEERTEZANRDDH. WEOREX, MR L PR T, B - fikadEL 45, —BNERIE
Dz RHIET SHMOF v — RnD, B Tikd 08 S BA%I = K b Epigondolella abne-
ptis (HUCKRIEDE) 235 H A7,

HHSEIE O SITHUEN TIE, £ 1,000 mTH D,

~ U PRI OB AR T2 <, B SN S0,

V. %& R & M

B KEFHIARIT IS, B E - B 1R  KOMR - AR - T - TR O R O S R AT %
12K, EFH 1R, Hx OEEOCF RO Z~d (FH - JH, 1974) . AHUBOEERK
RO F, BAERAENZD, BRSO FEES TR TE RV ELH 5.

B bk

COERIE, AU O LI A B ALBE OB L HU I 2T To A L, EICHhiZey s UHLRL, # Ao
A RER b —F SR LIERPREE TH D28 GE1R, No. 1), REHICITO0HR R o oG
RWESND. 208 11E, KR4 kmOEERWICEL T 2 0T, ORI A 5 Miks T
D, F2iE, BEOMNTICOMAT 50T, EHIERICERT L. BEITRR0HRLO F—F L
BT, RAMCARENG R AGOIEMIC, FIRMICIZBBISGEWEEADERTET S (No. 2) .
Z ORI, ARHBROFRHEA 40 kmiZ A3 2 FEFE A T O S BE R L PR D H D0z L <SET
W% (IsHnetal., 1956 ; JNEE, 1979).

BT TBIET DL, BRI, DYEAFRAXVF 7T, PEOEBRREEMEEGT. 7 LK
BRIZRLND TN E DL, MEEAHESIEELRY. SEAITEAET, BFHENEETHD. AN
FlEAkEaEEAaRAaCTHD.



20

I0km
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~onNn —

T

F128 WECEEIOEHEA L VBRI E
1,2 B EEGRM 3 RAREHKR 4 1 FrREE 5 XKMEK 6 : FREISHK
7 NREEE 8 BrEEG. R, B1ROFRCAT. ARk ATRIE

RABRER

C ORI TIE, KA IS R s S HOE T 5 . Wil - A L O P A & &
TeBEWE &, BER A EAUCE o8RRI 0 A DA SRV - ADTARIES BBV (No.3)
ROREANPLRD., BUIDELGEZBRIE3HIL, F2hb4 b (cumulate) & L COERMEZ R
N

AR EERNNEDO N T —A T v 7 A%, 20-30%C, AP L HENIRA XY F v o
R TH D, PEEL, ANTOEICDRWESTHY, 2RNICEH LI LB ONIRNAT EASE
REAHIEL TV D,

BRI OE A, SRBORT TIE, G - ALRPIFEE NS 72 5. MIRIOBENVEIZIE, BS
1.5em Bl FICET 2 A A 0BRGN AN Z &b 5. £z, WmEA K OEREROMEG DY L
FoBWWEbH L. IO DBNNEIZE, BT —A T v 7 ANRT0%L EOFD b A LS.

L EOBENWEEICIE, DEONY EREEDLLONFETS.

7 iRER

COERIT AR Uik, —EHRRi oA ARER F—FAEn B0 (Nood), —ECIEARNA
ERNTND, DEOMREESEREEDTFEL, BOMNCRA XY Ty 7 h ) RACE

RIER

HEIE, DAL AAEEARERBINLWAT, BV EAEZEDRLO (No.b) &, FFER0nboL
N5, —HIL, FERBEERNLWOAAETHD. ZOEATHE, BENSIEYZIRD BN TR L
TW5.
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F1ER FEREROFER RO,
ik FrH(1974), Table [[-1, T-20»5318. AR EXBLI2RC T, SHEIALEM

1 2 3 4 5 6 7
F N Bk Bk RAR £rR X A FEBET PR
Si0, 64.86 71.25 43.82 65.84 46.75 63.57 41.19
TiO, 0.56 0.25 0.63 0.32 0.78 0.37 1.28
AL,0, 15.82 16.21 27.26 16.48 17.08 16.97 15.07
Fe,0, 1.99 0.61 3.75 1.85 2.28 1.96 8.35
FeO 2.89 1.11 3.28 2.18 7.22 2.47 7.40
MnO 0.10 0.06 0.08 0.14 0.17 0.11 0.18
MgO 2.04 0.38 3.03 1.47 9.32 1.70 8.26
CaO 4.92 3.01 15.05 5.52 11.51 5.33 15.97
Na,O 3.06 5.07 1.45 3.55 2.35 3.37 0.88
K,0 2.68 1.45 0.47 1.60 1.32 1.87 0.32
P.O; 0.14 0.05 0.08 0.12 0.36 0.13 0.04
H;0+ 0.51 0.33 0.94 0.68 0.62 1.21 0.77
H,0—- 0.08 0.11 0.24 0.17 0.22 0.09 0.21
Total 99.65 99.89  100.08 99.92 99.98 99.15 99.92
DI 64.44 80.24 14.71 64.37 25.19 61.64 7.41
B *x 28.1 24.0 0.7 28. 4 26. 2
& E A © 48,5 66.2 73.7 57.4 48.4 54.5 25.5
»YEEHE 9.5 6.9 0.2 4.0 9.3 2.5
B o= f 4.6 2.6 3.1 5.9 4.2 14.8 0.8
LG 8.5 0.2 20. 2 3.4 ' 28. 5
¥EER : 24.3 35.8
MABAT - 12.4 1.0
%z o flt 0.8 0.1 2.1 0.9 1.4 2.0 8.4

ZDMDER

AU ORI K OEERIZIE, LA RIS TERDIEIT, FEHT - JHER - ¥y e & o/ R %R
BOARBTEET 5. 2O O/NERIE, FBEEA L 2@ LR TERWBEHIRIO -0, ERS
AL O EREDQMIIRE TE e, U O 7 SRS 1K (55 13, No.6) (TR A ARER h—
FNETH L. FIREAER (No.7) 1X, RERANAGEMANWNETHY, BT—A T v I A
MT5%LA L 72 D35 Z A 5 . VUEBOBKHTIE 7 I O 7272 6 07 ik %2 S < 28 BEA IR, #8H
EO T L, BEREBOENEN DR D.

% DEAIZDWNTORHADOBEREIZLL LD L350 Th D03, ZHLISMIES R TN 22 BT T ORI
EOTMAD.

71U BAE, FBENREES M —F A E LA TlE, £ < IIHMIBORS T, 1 CERROAYE S £
V. E BRI R A EEIIRE L. BRAE, BBIENEIEE T, WERES Tl AngR
5373 80-90%ICET Db DD L. ZOGE, —RINCRTTHEEIEIEVAY, FASMAZ, D TH
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M7 WA T DB AN D D,

AL, ZL<BREATH LD, HEHNEREOSATOLOO—HIIBEaTH L. Hilian 5
B, ARAEHGFET D HOTIE, ANAICEIVBEENDSD, HDWIEANARITERSRICEET 2.

TERRCE D HEBGR

S - A (1973) A%, FANE O HUIBHNCE I L 76 R BIRkE By R ek 1g 2972 O 3R (mass
susceptibility) 2 t~_TH D &, b EILH#TO 96 18 D FH41E 1% x = 500 X 106 (emu/g) (ML T, X 10°®
(emulg) PFEIRZEIET) THDH. Tk, WEHEIFATEWMETH S, HARHICHEEAASIFO B
DI x =30 L FAREA R L, E72EWNPEER IRk 328 U O IMEFAEIL x = 236 TH 5.

b E L OV R SE O HERESE O HAOEEE S, TERPIREE LSO b D b E D724, mEa ke £
BT LA EHF VAT T 401 TH D DK LT, B LB RO TEHIZT69 THDH. ZOHIE, FAEE
DB DAL EILHI O FEIE 698 X 0 RV (AR, 1974).

ARHUIRA T, BEE - RAGR - 2R IRE O BRI OA A RIZONT, HECERRIE STV D (84,
1974). #HREFR x L, ZOMICAOMBEZRT SIO K ONEMBE % R4 Fe,03 D (%) /R 7 &,
WDOEBY THD (B4, FAE).

KUK DB AR 6 3B TIE,  x Ol 208-1145( 7+ 608), SiO, = 57.41-70.98(66.77), 4
Fe,03 = 1.68-8.27 (2.97) Th 5. i), ALBEOME LEHIFH TIZ, 4 M x = 1077, Si02 = 61.48,
4:Fe,03 =588 T %.

KA, 3FREHT DV T x 25 1145-2077(°F-#4 1729). SiO, 7 44.00-45.85(44.65), 4 Fe,Os3
735.43-10.88 (7.79) TH 2. 7272L, KRAREETIEREEEZ L TWD720), HEOTVHMEE L
TIEE TR b AR,

A REIRCIE, 1RBHZ T TH DA, 4 = 1131, S0, =57.28, & Fe,03 =725 TH 5.

BT AL, 23U O SEMEAS x = 1024, SIOp = 61.99, 4:FeyO3 =528 Th 5.

2B, RKARK O FUEERT ¢ NEWEZ R T O, RESESEE TH D 2 LIRRT 5.

V. £ B #H %

V. 1 /B

AR ORI AT T 5 B E AR AR L, R RS0 2k 5 /15 &, otz
TS, ABRHEEE LT B8R0 5 W« il AERUS IR ERE K O [ Hi AL AT RO JE A B 7 R
BEICEY, W R IR AT RS ICE DD . ARRIE BT A Mk oD 5 T Lkt -
RO EMZ R L, BN Z R T TGRS kI AL -m 18 o & A3 L 5 a1 2 A AR 2L vE -
WoEmE LY, ke LTIRA~EERT 2. FETE LT LIE 15 -20° DR Z RT3, X
AT ACONTHEANIFELS 720, 10°-15° O Z LR 2. AMERHTIF MR L & b0 ko
LTI ALAL VG - R R HU R O WIE I, LT IR AL - RIS R OB IC U S Th 5.

IGEREREIRD S  RBE RO DR 0, SRS « IREES eV LA R &P, 2135 600 m
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ThD. ORI, A<
ez (1930) K UOMEX (1932) (& -
THIFZE S 4, J8FF X 53 D RAAAE L
Ehnie. ZORSE, BHE - SERE
(1962) 12 X 2 HEA OUFRA B -
e, BARIZITBETHZDEE
WHLTWS. L& E)IE -
FHE K OWRILTE IS X 5y S 4u, BEIZHT
2HEITMyShD 13K, KE
BEI AR L L TLOOHEREY A 7 L
oL, MEERICIE BRL3E T T
ZAVHEER I - Wi T - IR
DOHFEZREZL TS,

V. 1.1 ENE

NGBR3 AT MR D PR AR - 9 A
L, BIZAEEBIC b BT 5. AR
JERER OVRR A RIES B,
AT & OB ZMBURRIES BIRIZIR
AR ZE) R D Y- 76 5 7
ETELBEESh, BH L ORES
BRIZE I LIRICR 6D, T72
bbb, WILIERE T, HREED
RO - T — N EJE G e -r
B, R 750 ) B EE o -
ELRRe s GEmArt v - o, Rt
15° B ICRBEA I DTV D (68
14K). EII B, R
O FIZE)EOE S50 cm O F
FRRLRE — MBI S, RS2 m Lk ko
FEMCE DBR B 5. E)IEO#EH
R T TR 220, BHIIWIL
JITB W T OSGETIC e~ TRREAD
EvZlRBOLND. F& UTHEEE
EWENDIRY, FREECRIE -
MR EAH AT, BRI R E <
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FUN ARERLEATNESCHE > ARBROXERE RilILR

ZAEL, 80-190 mTh 5. HEna T2 Mg ECHEl BB 2S5,

TERfE

BEEE ERE L, Wa (LIFUVIEHE RV LER) SIRES - RS2y (B 15[K) . KERIZIE
TR D B~ o THEREM ORLEE A< 72 0, FRICIREAEIE EEICFET D L 91272 5. Li)E
& B e o TR A DPAEN B> T D, JEEE30-100 m TH 5.

BEE L - PR & B & U PR - R B0, TEEORER CIIE#EL L 2» 0T Rons
(BB 16 ). EEOMEREIIM L THE Y L., BOMBICIZT v— b - 8 - A0 - BilE - &
N T VAR RCE - TA A b OAERB Y, KESPT v — NOBET, KEGEBIIIER IS 78
V. 2L, BRIV OREBUE IRCEE (ERVEES) 285 0T, ZhiCibMaEains
BEEN TS, TGN LY RS Wb (ARBREOIAE TlIe< T, BRBROME X
DHEFHOLDLEZOND) DHEBEINT-KEEL L& EEROLND.

WE TR Z 2L, Hl-h<, SILTAET VA W LA-EY vy 7iZi| L, %< 3310 cm
DESEAFL, FHEO LMD LkEn s, WEITER - LU XORER L, & EICRRBICRHE
HORRL, RICANDBEETZ LG5, RERIREY ORI & TR - 48t (e
ALK - WK ) M S Ma - R CRES N, BT L5-2mThD. ZOMOIEEITREH
BICBLLEY, 2R AL, FIJEE 10 cm OERGORERS (carbonaceous mudstone) &
PES 2D 5. JRESEIIRFIC FEE O L - & LIC R o4, BT & o T BEOEENCE O LICH
o T TFMBOLREZR LTS, LEICHIET 2IREA I (ZI O 2GR b 5. MikE
DA NI ORI < & B2 L EIR, HichEic b ehzhdbe< b 1BHIEL, 2-3 m
DESIZETDHONH 5. Ik LEOMKIEEICE T T TIEIA T A -FRET, LEOKIUTT A LD

1) AWE TIEAERBIZOWT, Awen (1968) IZHEVE v FOREE 23 4em L EZ2RAEE, ZHUAT 2R 5088 & I,
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Bofd - Bf, MEORER - K
HWEEF (FRECE) 72 Emb7e 0, it
HETHS.
LEE

FLLTAENGRY, JREAER
BEsEPAT D (B1TR). ESiX
50-90 m THhD. Ik MRS 1
Mm% O A LA EREETS.

WHE 1 LB O T T K -

PR 2L, W - MR (RIS HRD)
Thd. FAEEBOREITRIE DL <
Ipo THL-HRITH Y, BOEHH
%<7 h. WAITRIRRER AR L
FLRHCIIR B GREL, 1
JED T RLTIRBIA LDV
LD, APRKEHSE EE O T
DOHFERIC T CTREE P EE £
NTWD,  EEOWETIZITRAS
AT, EBRENC 72 % & BISMICAEE
THZERHDH., EEOREPICIE
PACAR T RO IR EENE - DA BENE Y
DINETEENLTND.

TEES IR E W T oM I T
JKAE — PR EAMYEL S L Bl - s
(RE WZBbT 220D D)
T, EERE B o KU Y A
L, kHELTLI muitTdho. B
BUEDNGEITC L0 ERE O BRI
KAFIEL, FNEO ERICE Z 0ff
DOIEEBRLOND. 7pd, HIKE
VIV REDRBOLND. BEAIT R
BN THEMDSDRERIEL T
5.

FINE»HET 28 & LT, BkiRAL i 7 1238V € BERIE O B FEBA S 4 %{b47 Crassostrea
MEET HIENT, Pex (1932) 12X > CTHATE 7B Oxyrhina sp. A3 Siv7-.



#H16K F)IBTHEEROWE wyms

gek FNE s RUBOEHRORTFAE Miki, 1972, 1977)

EVL N
FHR R

Stereisporites antiquosporites (WiLsoN and WEBSTER) DETTMAN X X
Lycopodiacidites hamulatis (KrurzscH) Kraus X x
Gleicheniidites laetus (BoLxHOVITINA) KRUTZSCH X X
Reticulosporis sp. X
Laevigatosporites haardti (PoToNiE and VeNiTz) THoMSON and PrLuc X x
Laevigatosporites ovatus WILsoN and WEBSTER X x
Deltoidospora cascadensis MINER X

Deltoidospora nodaense Mixi X

Foveosporites sawayamaensis Mixi X
Jimboisporites kujiensis SOoHMA X
Schizosporis scabratus STANLEY X
Monosulcites epakros BRENNER X

Araucariacites limbatus (BALME) Hasis X

Abielineaepollentites sp. X X
Piceaepollenites saccellus TAKAHASHI X x
Cedripites sp. X
Laricoidites sp. X
Rugubivesiculites fluens PIERCE X X
Monocolpopollenites kyushuensis TAKAHASHI X X
Monocolpopollenites cf. universallis TAKAHASHI X X
Monocolpopollenites pflugii TAKAHASHI X
Retitricolpites vulgaris PIERCE X X
Agquilapollenites evanidus CHLONOVA X X

26
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BT BIREH O ENE ERE - EfYE TREORERK

HINBEOENE FEHENOH 2 RITRINLEMR O HbaRnmonTnd  (Miki, 1972,
1977).

B O O TR AL DOV CUE, HUBHERSIC RIS 2 IR 0 T, WEMAYIC 5L C a1 7 i
RALRIMERSE 2R U, B IE FAD ks B HRALBUHERS > & A AR RHERN I 2. T T -
TESIIHOE TRE S, BIMEL CThE Y I<KMBESATE LT, WIKLES, REREBT LIELIEE
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A LB RS (imbrication) 2R LTV A, TFHEE FHOBLS 0K (ERORRI) Db o
ThAH. FEEO LITE 150 & 510, MEICREEEZ A7 28 06 ARG b s 4 #% T
T (ERRZ20 L ISR B GIREE N & D) 1#b D TR TUHERY 1 7 V% KB Y
W ZO—EHOHFITRS R MRV LIEATIID HERMW & 72 Sdu, Tind b, B3
PRHEREY) (FEMEIRRHEREY) . RISTEBIHL - HORIRD S (X 2SN HERSY), SRR 5 1T SRR HERS
Y, WWHE LAY GRRMERY) LfEShs. B9 510, THE ek s UCIREmR (i) o
HERE D 720, Fe BERIIRA S <A 7220 LI 0 BREL & —EBIT R

EEEOR FEICOWTHRD &, B AR OTEED DI HE S MHRAEREE S R S 5. EiE
O TEBIC R B2 RS PIRAE BTG (W) BREEAHRT 2 ThA D). BB O I FHEo
ER &L U 7R (AR R HERE 1 7 V) ZoR L, ARSI OO PRl iy st (3 i
M 5) DX D IRBRBEICHER L 7= L HEZR T & 5.

PURIZHART=Z 0653035 K912, B FEiddbmpE 4 3 & L, kbR 4R L
7278 B HERSBREE 1300 1| LB s S FUREICRAT L, VUKRRIC D 5. BB IR Ao
WE ST, EFMBAERHER A 72 80 23 B b L TV &, VUKRBRIZKR D S, 2o X512, E)IE

EIRE LTI OOHERE A 7V ERLTNDEF 2 5.

V. 1.2 EfRE

ENBIZHEGICER Y, ZORMICHAMT H1F0MD, ABEHS MO RBIZ BN D . 41N
BRI T IZ R S5 . MIREIC EEAYHIR 728 M 2R L, BICIEN B R0, WPV MaROES
Zikte. BN ERR-T, £EA4E U T LT UXRETICAKEFMA G Eh, R8I~ T
JR A — AR EIE B A DEAEDN T D DT 72w [EPHE OIS T RIS - MORLID A5 23 HLRLID 25 & 0 & 4
BCThY, LT LIRERAED TRV, FNEOWE LF L LS ICRREHERT Z ERZ VR, —JF
SPATHEBLIN R 1 U TRLEE DR S L E EE R ON D MBI TH 5. BES OBUTENE OS5 S
WZHART/hEL, F-HfETH D, LIS, BEREN I ENUICLAFEELRNZ L E)IE & B 50
ThDH. JFEITHEA—ELTEBY, 200220 m TH5H. HEBEHEWBE LV MEER 2 HKHY, =
AUTZ o TRBIZTE - P& O EEEIZ 35> S, BIEEOWE SV Ma@andi - LiEeh 2o
TFIRERLTOD., PEBILTEE - EEMBICHAT, HRpA LA LT TH Y, iahick)
DRRIEASRRGIOFE L L > T D.

TEE

WihaEIEE L, REE - BEEEHE CGE1TRD). JES1E50-80 mThH 5.

YAV T O TSI — HRL, HE TR, R, BT ISR T B, BRI HIK
FDIZNITRRIRE « JR A R L, BHEICRHERORIS SR L, L& & &R CREMLER
EEte. Eio, WAERETRAEE (Y POEIIE20-30 cm) AT IE b HD. BETICH

BHBAG ENTEY, ZIUIFHEO FH-FiBTizz <, EBTiEdbielid. ETAET V
FA MROAERNLEAEY v 7 ICRT 5.

T E, TS ORI RS & F M E L ML LTIRIET 5. 20 b OIERHIIC R
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LMD LI T, EE2-3 mObLORL 1AL, 10 cm O b OREMEAET 5. THEEO LIC
1%, PR A YR IR A A TRV S DS IS ISR E T DA N DAL D L B TR AL RS
JEDLERRICHFEL, HRbENLOIX L mONEESS Th L. £z, THEO FRICH, T7RbbE)
JB DK - YBEIRE A E T - T, EEH10 cm OBEEABHINICEED b, FIZ OB ES
WTHWETICHAEA L TS, FEEO FEIITES amiz< O LA AEET 5.

HEE

MORIHEREI AR E Y, BRIIWENSRY, BEOMEEZHA T 5. JESIT60-70 mTHD. TR
ONRLE LR S 8 mNALEHEE S, Z O T2 mids v NEATKIRD & 7o LIRS v BE,
EITAEYE SV MERW LI L MENBRD . ZOHBIIRK G, —HHFKEE 2L, SRT, L 25
EZAICHERE R L, WO EROREMMN &, EWETLEREZT, BULY 5 & EARMGE
G

TP IE OB TS CILM - HoRL,  FESCIT R, I R, EESCIEMIRL, A BT
R TdH 5. MIRIREHCILTATIERS, L0 MO LIS LIERI R TER, & S ISR %
FEL TV 5. AEELIC B PR EEL O HN D 2 ENMEH Sh b, 2F & U TEICEn
RIS Fh, RACARF TR - PRI oD, BEEITE S 0.2-1 m O b OREEHED
HL - ORI RIS A L, 700 & & & &M - R s PR LT .

LERE

HRIHEREI AR E Y, EERITWENOR Y, B - JeES R OECE 24, JES1360-80 mTh
5. FEROE S om OMKHERSYIL, AWBEER %% 72K GBLIIEYE 2L Mg - 2L bE T
REEIND. ZOHOFHEE FIROMBHERNS L 0 2R E UTRESMA <, BUbT 2D & EAVRE
HEET D, EICHERARD bR, bu R PRI A E £, REDME b REFENT
BY, B AR RNEZENS.

TFEROMBIHERE T EALOIE S 2 m ORISR L, T X0 AT HRirb S, | - kb,
kb (L& CEEE) PIERERY, PRERESTEREZ2 LTV D, BEEHFRKAEZRL,
FLBRAHL D 5 TR A TEEORI S S B AN R0 L, LRI I AT IR 25000 5. RV IS
FIREHBEAE ENTN D, aEICd8ET DRI I/ (Bl 213> FOJE S X 10-20cm),
EEFIEBR (By FOESIIEWEE1-1.5 m) Th O, RSB HICIIRRO L ORH D (5
1819 . FE7=, FHEO LI Y » FLFEEE (megaripple bedding) 78 & & IZHE L TV 5.
IhiE, AEBIREEOSE Y NBRKREY v SV THRENRSDHOT, 1l LTY v 7 Lo R 2-
4m, WTEIZ0.I mOLORHD.

Bt BRI O ARSI S$010-100 om O b OREAEAET 5. WREE & LT, REICIRE O
JoE PR - g s (S 0.1-0.5 m) A LEEEO LEHToBEUE L oh, FBHEGLI LN
. BEPCEE, BB O LIRS 1 mOKARMEIEERE T TIIV7 2H) L LThiadisbl
KRR HD.

EFHE O L e P OMBYE v MEDPBREENT 5 K BAD 5B, Ezonuculana cf. mactrae-
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AKX EfBLESBOoMECREETIAXER BRRts

#19X EMABLABORECIET AT wRiLs

formis (NAGAO), Lucina cf. fallax Forses, Eriphyla (?) sp. % L 72 L7z

EPETIE & A L2 2l e Th 2. ARIET)IE O _RICHpER & LCER S, TR
BT 5 LMEERSAE TIRE S, Tb b EGBRALRHERT ) & EIPHBH BRI BT L, ZhBE Ik
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#2200 ETEERBOMECEET AALEE Hamis

L ODOHEREY A 7 VE R L, £O EFIE UK Z RS £ 5 Th b, PP E EMRIHERNY
TRESND KO TR AA £ 2%, BARITVHERE C LR C RS DY+ 7 V% 2[RR L, HERE
W T IS E TR HIR AL S 5 . B AT 31T B FEBE A & P8~ D E IOV TR
5L, THEOR EEICIZEE 0.7 m U ORI EEHIRIIN S O BICER 55 0.6 m OB
L - RS GEEIIW) A0, BIZZ o Bfrichffgoiik s L TREEZIE L T5/250.3m
R0 OFEE AR RNEAD, WIC0.5 mELEDO I L MERKES . LEE I A PR HER ) TR
SDMHERICAAE D, BARITREAAE CRE S, HEREITTEE LY bk L ORI E 2225
RIS LR HERS 27~ U, — SISV UKBARZE D TH A 5. FELE OISR 52 KT TIRA
ZTEERRC, W - EIRIE ORYE I EE S B BLR BRI AR, ERE OREICR b d K v
VBB LC, ESHEOD < &b — AN (R - SMIO BRESICHERT L 72 L HEZR S 5.

V. 1. 3 RWuE

EPEZ A>T, TORMICHMT 5, @HIFTHR C TR 20, )il - Pz iJEw TidiEn
OB THEW R EH LT 5. BIREPIRES - s - BEE DY, Suak (8iR) s
W URE S AT, BRI D2\ 2 E DRI CTH B (H5211K) . AT FER T < IS IR - 48
TPREE 2V LB EUE OWENEA S 0, ZOE HICEIREN < b, BEIREPMHBEIAAET 5 2 LI
Ko THEPME &IEH ERARICKRBI SIS, £, HHOMBZEAEMEOELEG LY E LS, )y
RQDEMP L LITAE L, B OFMPHRAERE 2 72 LTy, ERELT)IE L R s
K cdh B, T b E~EARMICHE S (B 2 H0e) ([CHAE 0 i E 218 CIREE (BJE - BRI % 1
I D LD /NI DHERE YA 7 A DMAIE DRV IBE N TN D, AEORE S TS ZRE FOR
WAL BHIH DD KEELL, 130-200 m TH 5.  HHTILEBORIL - EHINTB O TEL.
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WREHEFE 2 ORLE A 72, EMEOSHS L0 baike L ChiE M
<, LU TH-HHRT, UIEUITRIZCHEI-CRIZ IS L, Fiz
LE CEEEGT. WHITEKAERL, LETARER - REYEE
CRIEKRFEGLTOD. WEPITITAKRERER RS,

VEREN KA - BV ME - TEE (OB R %% < G10)
RN LR EAE SRR AV Ma - Tean b 5. iE 3310 em - 2 m
DESEHL, #EH LB mThHs. KB - RBRBRESDSZ N L
IEFHE & BB SNARHECH Y, —HENFIZE TN D, OO
BAIIERIAARWEEN 5.

BRI AR & OFFYEICHAET 5. KA, HIK-FKGEE L, Mk
MHMBLZ DI Y, HICRABEICEN Db H 5. HRE LY, 3
HERTEARH 5. S0 5 8mETRICET 5. BEKEE
HROBHKER A 2D Z e B0, EBn A ERIcEm LT D
ZEbLhL. BERAIEE T T LT T RE, H T AE-#EWE T,
FEMEISEVWE O 5. ZEO KT T ADIENN, Ak B -k
HEE R (RITHACH, —E2) EMEORERRENBRY, —HK

2
™ RS Ch D,
M IS ME RO B, SMOESTET A LEONH S, —fRICH
o) ; e - HIEE S 5720, D < RHIIC K S LR B g, BEORDEIE
w2l RudtmnopuEts | ECELEbOLRLT, bhAALMEEE b bR, T KA
DFERIA B G USRI O &, HAHE (1977) L OVERHEIE ) (1977) 1S L - T
AP EITRE U
EXRTND

PRIEIE R BIENDH O T3BmNAMIEL, WILITRWOARSEPEICHAEL T 5.

N - R - B R TOERFIC BT, PR B/ B50m o & Z A0 biaE 5HJE S 30-40 m

Fo I, R A R E MR A AZ E L L, EESH10em OS2 L 2 A E T AT, B
FINR WD 2 RVETTIZ 8 2 P2 R A fE (s, 1932) 1Z 2 DMK EE L D & L2 icdH D, &'
2, ZOWERELY FALC bHEDIbA % ETDEHER S Y, ZAUIEFHNRIL - FpRAL T IcRB
LD . AR - A IR E A CREE N DIE L, BACE T b E TN D.

AJE O RET D R & LT, BN EDOM 7 RCHRGRAE T 7 B3R D & D3 #iE &
TV A (TANAIL, 1979).

FIZ, MRV H ORED DI S8 - b Miki, 1972, 1977) I35 2 RITRLI- & B
DTHD.

ABOWEIIE, EFHVESCE)E R OWERE O A R R S5 A KB B & S Tunis
V. ZORRRTA IR LR B -+ IR - B IR - MEETE O ED BT 5 &, AEIZE
IR, —HBPKRE B ZDONZETH S,
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H3R RUBOWEMLA (TaNal 1979

Equisetum sp.

Gleichenites gracilis (HEER) TANAI

Asplenium dicksonianum HEEr

Salvinia mildeana GOEPPERT

Adiantopteris eximium Boureau and DOUBINGER
Cladophlebis borealis (BRONGNIART) KRYSHTOFOVICH
Cladophlebis frigida (HEER) SEWARD
Cladophlebis oerstedti (HEER) SEWARD
Sachalinia sachalinensis VACHRAMEEV

Zamiopsis cf. pinnatifida FONTAINE

Otozamites schenkii (HEER) TANAI

Nilssonia variabilis PYRNADA

Metasequoia Sp.

Araucarites longifolia (LeEsQuerevx) DORF
Araucarites kujiensis TANAI

Thuja crelacea (HEER) NEWBERRY
Cyparissidium gracile (Hegr) Heer
Cinnamomophyllum sp.

Laurophyllum kujianum TANAI

Menispermites kujiensis TANAI

Platanus cuneifolia (BRONN) KRYSHTOFOVICH
Dryophyllum subfalcatum LESQEREUX

Dillenites lanceolatus TANAL

Saliz lancensis BERRY

Sapindophyllum quercifolium (HoLrick) TANA1
Ziziphus kujiensis TANAI

Hemitrapa angulata (NEwBkrrY) MATSUO
Carpolithes arcticus (Heer) Hickey
Cuplicarpus kujiensis TANAI

Debeya tikhonovichii (KrRYSHTOFOVICH) KRASSILOV
Dicotylophyllum iwateanum TANAI
Trochodendroides arctica (HEER) BERRY
Monocotylophyllum sp.

AR HIIE D A GEFERED D IXRFARZ B RS 2 KB A 231G S Tozevs. [AERETE O 1= FHE
(3, BEEHU CRIZH R R A /& T LA ART B A MEEL, K5b (IHfHE LER o b=
T UM Ttk Eius (Matsumoto, 1954, 1977). AGEEREFHAED & Z A Kba (T FHERS -
s A=T YT RS B Kea (B~ M A B FHEE ; 7o =7 B TR bsnTng (a
KIE, 1982). —F, EJI - WL JEFE D RKARED LA ALK - T TR EES AR OFNGR
(TANAI, 1979 ; Miki, 1972, 1977) & Eitoxtbbim & G L7V,
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VI. W OE = R
VI 1 %R

AHIIR O B AN 53419 2 3 =R B BT, MRS O NS 1D &, 2oLl &
DTV 5. ARFRIT L H R E AT AEGIE S . RO ST FALOAREE RO 570
EFEARMTHTFI L TV B3, Wi OSERGE < Tl UIE LIEmiEREO £ - HAHZ 20 O DBV LS
M, HHERIARBRELD bAME UTEREENS miti/h SV, oL, iR Loz
IXHEVRD BN, 5, WO R _ LK & 778 BOMEE O BSHLRL O B 2e A& B AT, W
JEREDOHERERF I 351F D R HIOMBEDR IS R & 2B 3 b o7 Z L AHERTE 5. Moo B [ &
1, B LARE TS AL P8 - B O ) O il & RO A e U ARIRAR IS o T8 U3 & 5 o), W]
JMPAE TG TS BRI L TH .

Iy BRI EOS [T & 4, a2 IEREIT I, TREEORRE « IREFUE 2 LRI 28, T3
el - fax (1930) ROMEA (1932) IC & » CFALoMkE & BALOAFERICH T oz, £k, WlE
OEER NS - TR (1962) ICX > TETESh7E BT, FRROKASDHAE THES T 5. Atk
NOEFHEEEOE S 1L300 M0 THD.

VI 1.1 BB

Ml D By M RE D RS 2 53D, AJERER SIS  ANES BRI lama (1972) 12 &
S TREMNZEAA Sz, R AU O (LR BALDT OR T, BEEORETIIE S 2. 2m-K5m o
TV NEHLEERD Y, ZRBSRLER EEOESKIT.2 m- 0. 4 m OFREETE GRFEEEK A EZIR)
EAELSICE S TNDEIN TS, llava (1972) 23805 Lo @lghm &3nlic, WRERIE oRIZE
WTHHREEOZ U > MER A (ES3 milh) OETICEEICBT2ERKERH Y, FIBRR
JEHHKT 750 mOHLE LB ~E2 D EREE M) THRWMFEOHE & LT EA0 b EEE - BB R
(B&0.5 m- 7V MK mABEHL WD, HIZ, [KEFO P TR - KB IR
T, WREIT7 Y > MERE S & RO CHES ANEHEECS - BEKE DA - JRBE > 72 DR ILE Ot e
ZIRKES 8 mU EbHl- THERTL TV 2IREERBIZETE 5.

WEEOBEEE <2203, SFRILT TIRENOWFT LD I L. EICHE LE» b0,
REASPRIE - BIKEZTAET 5. 2FEIE200 MRV THd. RIS LT THEE, &
J& - BERCE AT 5 2 L TR b s BREIC 2y EnG.

e

BosoERS L, A - JREA - BERKE 2P, JESIT 120 mPS EHEETE .

BB TREE - PR D220, EEER THOGICE N, TABREBNZ N LB S (522 - 23[X).

2) BERR7 B IKEF~[072 5 B O 2 F H O K 72l 0 M2 DR m OFHL, BENDLRS. ZOBSIEE THEO O L 2R E
U, HIT RO B EO RN D S .
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Fe2H HETEBOWE vwms

#23N EBTIEOBREBOZH HK

BIAZERED T AU AN TRIEIICRE WP D722 Y, AR Z 8 U TRO b, FICKEETY
REWVWHDORLV, B - BT, AZEHOBE XV bR U TIKHESNTEY, WEEL &
V. BEREICIET v — b RS - IR OIENS, WAUE GRRSEERE NS\, ARl - ZIE &
DL ENOTEREEEIR A, AE R B A 70 & O, FROKILE (BISWEEEIRES) OB SN -#En%
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WV, BITNIC Ko C, ERABEEOEN B >RICEENTEY, BEELROND. KIEOBEDOZ N
CITAKEREDOHBSE &L DRERMHETH D . BoE OEFEEIIARIEREOLE L0 b—B LK. BEa I
BOTHR LR UEEBICHE > TR, BOMRBENESW T & S AZBREE)IE L K S5 R-ThH
L. 7k, BESIIIAZERICHROR LS - IRES - BIKEOHBLRD BN,

AR A 2L, EICP-HNT, RREIERL, BIERR 22 < G0, REWIERE Y.
WETE S EEEIRBE LD, MO Z &AL, —RITJEIH10 cm- L mD L v MR & 7 L TR
EPICHAEL T D GE23X). MR E S H Y, ZIUIES 10 em T, HEMARKET L. RE
IR T A S A TR - BT L MET, 10 ecm DE S RO, B IIRIK - REIK G B
L, ESEH10 em» 53 mEBAS. BIEICERANCEATE DL H 5.

TEEOHETIE, K20 mOESIThc o TRAEHEIVE « Ve - Sv Ma - BREREE L, B
TET % KA — e Cless H DI LA D FET 5.

LARfE

DOV N R - BECE - WA R OBEE N DR Y, BIBTRICIRIE 2 P L, AT o LR R E &
o TWD. EZIX100 mifkz R~y

BES RS maW L ZREU T, Kl - FENL 20, REWKRENDR 2L, BE#ELD LS
0, FEETHE - PRI TH D, BEA T L RROWSIE Pt JEES T, SR RS - e e
A RERETRE (carbonaceous mudstone) A3FHEIN T, THHITEI 10 cm ThDH. KA
IR, BULT 5 E IR - IR EFIRAAE R L, & ZZHERPREEL, FEWVWboiE2 mll ks, ik
FEKEIIBE N CIEA 7 AE T, HELLSZROKUT T A, DEOAYE - RHEA L OBED KILE T - B
ERPOD. AT cm- B mOESE AL, Fx OREZRTN, H-PROHDONREL,
MG Z R, —RICAEY v 7B L, AR ORI - ZilE TRESID KIS TH
. RETEBIAEL, EEFH 10 cm TH 2. [RIEIEH > TEPII LG O RIUFRL R A RS0 <2
SRS O IRMFIRILE NI CBRITSNT Z &R D 5.

ARHIRD LRI RO X9 LA BET S (e x, 1932).

Spohenopteris sp.

Salix sp.

Crataegus antiqua HEer

WIE OB, Z2< OBAEIBO CTLSHESH, BEELE, LIELIEEIGEE->Tnd. L
2o, BEEOD R b —IITHRRO b D EEZ NS, —F, WAEBEEIE TV RICH
TEL, FHZ TFERIE O TR OB 2V CED R BN T ~MER L B RS AR L, 722 O
JETOWE Lo R R S D PR A GBS BB LT D 2 &3, IR B 2’35 Th A 5.
WS, IRIECE T P IR — A GRS DAL D, IR LI H - IR E CT& 5.

VI. 1. 2 RERE
AU O FURFSIMIE &0 13D TR AT 5. A ORI L < 22nas, U1 Tl
OHFTE Y LY LKEELTWD. AFBORENORDL &, ZOTHETNENTEY, AL E
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L, LELEWEENE. ESIBEET 2T ORY TIT 90 mAsERT.

BRI - TN G20, —EHCIEREVWRENR L, LEIFEBELD LIS, BREITEE
DHDEF L THDN, KIZEBIIRE L TO R0, FHIINICEEICS OFFEEZ Z< EncEt 2
ERBHD. WAEITEL0 cm-1 mOEE TL > XiRZ& 7 UCTHEE PICEIET 5. ia T FICHBIC,
LCTHAY v ThDH, WEOLEIZH N TER TIRKIEERSH BT 2. EITHEAT 0L Z L
WY, ETRREHENREEL TND.

AHIRONEZE FENI A ZPEL L72Rnas, B S LTRES IR EHEE SN,

AR DB I JE IR LI B B e b &2 LT, L L, BEEHIUIE o0 A BE 1 PE R (b A
b ATHER & ETIc I ST g,

VI.L ¥ % = %
VIL 1 W8 #E

VI 1. 1 BB

RSP 0 INE KL, MR O & & > AR BIS . Z OB
EE LA CRMAZELRT 5 HOT, FfER T OMEIE, dbig~ 5 il 36 o
KNG, FIZZOd - b~ Ladfki T 5. Ao LAt Ic R ET 2805 SR, fEsk, BN
Db OIFFHMICHIE SN TERR, 29 LELHNO HOIZ 0T, 1FEASRFERTHARD-
7o ZICIE, R/ NEK - BORART ISR T D PR A BRI LS 12T .

BOREIE, JREAEEZEL Ui, EIEHE 10m OWRE T, i = ROERIERE LS LTRESIC
BoTnA., HIKHITERNOWKR ETUEUIRBE I TWA D, —RICBaEHOHMEEZ £ &
T OB SN B MIEEDE X THIEL TE Y, AHALRNE L. IMAEZZEICHEATEDAS
1% (Ostrea gravitesta) DL L7 b RO 5. /NEKILE T OFRNRK (WEX O Loc. 1)
WCHEH L, H4RUITR L7 &9 2 AUE AR A S LT IREIRA (3 - 5 W, 1974) bEKIE ORI

Ak BRBEORIA (54 5H, 1974215)
NERAER 1.8 kmOER)NIFK, Loc.1

Batillaria tateiwai MAKIYAMA
Cerithidea sp.

Lucina yokoyamai OTUKA
Pitar sp.

Macoma optiva (YOKOYAMA)
Macoma sp.

Tapes sp.

Mya cuneiformis (BoHM)
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HWE5E BRBOHEBMA (HEaMRERcs)

PR EF24 | PR ABF25
Actinocyclus ingens RATT. 4 9
A. tenellus (BREBISSON) ANDREWS — 1
Actinoptychus senarius (EHR.) EHR. 3 8
A. vulgaris SCHUMANN — 2
Arachnoidiscus sp. — 1
Aulacosira granulata (EHR.) SIMONSEN 1 5
Chaetocers pliocenicus BRUN 1 —
Cocconeis costata GREG. — 1
Coscinodiscus marginatus EHR. 2 2
C. symbolophorus Grun. 7 5
Delphineis penellipiica ANDREWS 2 1
Denticulopsis kanayae Axiza et BARRON 4 11
D. norwegica (SCHRADER) SIMONSEN 1 —
Diploneis bombus Eur. 1 —
Goniothectum tenue BRUN 12 —
Grammatophora sp. — 1
Hyalodiscus ukaiensis ICHIRAWA — 1
H. obsoletus SHESHUK. — 1
Kisseleviella carina SHESHUK. 47 19
Melosira sol (Enr.) Kurz 2 8
Odontella aurita (LYNGBYE) AGARDH 10 5
Pararia sulcata (Enr.) CL. 9 18
Pterotheca subulata GRUN. — 6
Rhaphoneis amphiceros EHR. 2 —
R. miocenica SCHRADER i — 2
Rhizosolenia cfr. hebetata (BAILEY) GRAN 2 —
Rutilaria epsilon var. longicornis (TEMp. and Brun) A. S. 1 —
Stephanogonia cfr. hanzawae KANAYA — 3
Stephanopyxis spp. 13 50
Suriella sp. — 1
Synedra jouseana SHESHUK. 1 2
Thalassionema niizschioides GRUN. 73 6
Thalassiosira sp. 2 8
Thalassiothriz longissima CL. and GRUN. — 1
Triceratium condecorum BRIGHT. — 1
Total number of specimens l 200 } 179

WieoTWD. ZOEDy, /MEKFEITOKMBART T, %50 cm KOREM - fifA S HER & 3aE Lz
B mBECBEDOESENRROND.

SR OWEES D35 DOE Gy O FALIZIE, TR E OMRAb S 2 £ &3 585y, BITEIKE T & & TRAHRL
OBIET DA E EETHHSNERY, BRBOTHEHEE L TWD. WL ILIR T, EoSE
IFZLL, HEVEGEL TRV, AIRIEHRESARIKE T, BT 5 & RKIBERV LIKAGRE 2T
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D, ZOWENHIE, TRTHE Y A MR TOTRAFT LS 2V, ELCAbAXET 5. b
& LCiE, JREMRID A O 4y C Portlandia sp., Anadara amicule, Macoma optiva, Phaxus
izumoensis, Lucinoma actirineatum 72 738 il H4v, Yk O #E4y TiE, Lucinoma actirineatum, Ma-
coma calcarea 72 E3 %W, ZOIENC, 7T ALy (Teredosp. ), 7YV (Baranussp.) @
b s & XET D, FRMOIENDIE, BIbaDF v 2 b & & bICER Az ENT 5 (55 K).
R 2 EEH Lz 3lBHEI W9 b Actinocyclus ingens &% O Denticulopsis kanayae & & %, |2
Denticulopsis praelauta # /K< Z &b, FkEE (1983) @ Denticulopsis kanayae Zone (16. 8-16. 4
Ma) 2, F72Koizumi (1985) @ Actinocyclus ingens Zone (17.9-16. 0Ma) @ EERICAHYS T 5.
L7228 > T2 s OB OFEMRIL, Ao R L HETE 5.

DA AT BERIE T, £ O & EHARED D T, ARHISE S O3 IR RIS 5T 2
HEEREM 2 RE g (878, 1958 ; CHINZEI, 1966) Zxtth &4, MARUYAMA (1984) o = F il
EERAb A DN BRI 5 &, AREOEEIEM 2 RBIEO RNV MEEE T T Sh
% . T HERIIR - B9 G D O REINC T A ARSI A IR T 2UREN B 0, IRBEMED EMREA L
EL7Z e TV DD, BEKEOIFIEIL, 2 OWEIZ X - THE EILHo JEER A3 237 0 A < Mgk
L7 2 L ZRTREHLTH 5 7. Bk — /KM ClE, WEHEOPINICIE, AR OV RT K51
ERDOZ LIRS EA L, PIBTEDOBREEAREIH L7223, BHIIIAEO B3R XL 57, 23720
IRDBHT 7ol & e o 7= b D LHEETE 2.

ARITAERE UTHT, IZEARETHMLTEY, DT dbili~ME< 04T, MENAITIEE A
T TTunan,

VI 1. 2. FHE=RALE

ARHUROFEVAES, 7 BT ORI, AL IS O 200 m O/NERPEHT 5.
Rk DRI, FEBEO The B ) g O LTSS, JIDEOTET I b EERTIC DY, —# LIk
DIETHAMT . T b OREIILHET, Flia SRR o P22 1L08 « SRR e o oK O A
M AL AR KICE, RO ZIIETHD.

A D/INEERE RO BRI OW T, MRV ALE S, AHIBORTER 20 km 12 5 EEAL
T ATT 2 E ALK EN D b D LHEE S, ZDJIGEDHTH A 5 (HH- & H, 1974).

VI. % U %R

VI 1 4 ~ R &

uly

AJEEREFF O KI5 A~ 5 PUFIEIS AT TR /A L, IR RIEEEN 572 5.
UL, &7 R SR IROPEICH S B <EEH L Thiz.

k=)

3) AbJ5 o AR EE AR A S SFAF DI 1, Tapes siratoriensis, Dosinia nagaii, Turritella kadonosawaensis 7 & % jE4 %
HEZROFMABHMONTND (FHRIE, 1954) . EWHOPNERECLHHE RO BN TS,
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e

vv v oKWk
nonon B4
BRIk
X BiA
2 e
v ERILA

* ADBRRICR Lic X D BT ANEmMIT b » TR

REREBNEWTWL Wbt

AJBORIENL, P B EROERBIER WS L0 720 0 FIC, REAICELR>TWS, 20
HIEIL, WK Ao 7RI LTS 7Ny L, RBEEESICIETFvy— b - BEEAERY

HIAHERTE B 0.5 - 1 em ROHEMEEL Y 72 2B 03 DT )%

TIkD L ikiblg b o .

TS, L&D,

E{SY R A=Y
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& WBOFEIE, FIKEE R IR0V b -HIE L N &Rk e L, FRoFEET, LIEL
IFHRLZ2 W LHEREDWIR D LW fE 28t b D THh 5. BIKIZD Tz o T, KILKERA T OEA S %
VO (F24) . SV Mg VIS SV MEHICITEDIbA (RIS ) SR AEZL<EEh, L&
WITREBER LTEHEE S5 o T DL EETIET L MEHRIZ, Fx & Mo T2, Witk
DORILABFET 5.

ARJEO IR, KB DDA, WiE OBRITERCITEZ S T, REIZIZEARFEIC S
HLTBY, ZOBEEAEE LT30 malkerTLNY.

Heok &rRBOLE (XBH&y REFOKOER, Loc.2)

Ruppia maritima LINNE ny e (BF) %
Styrax japonica SieBoLD and ZUCCARINI == ,% (#&F) &

Batillaria zonalis (BruGUIERE) ? ARy 3=F9

Cycladicama cumingi (HANLEY) TAH= &
Venerupis japonica (DESHAYES) EATHY %
Anomalodiscus sequamosus (LINNE) vAYHA &
Macoma incongrua (v. MARTENS) EAYF MY %

S RN DT, @ WRFOIROTER (MO Loc. 2, 24 MOMRMA OHig) T, H6E
VR LTe &9 2efiib n® - Bk i & e Lz, Rk a0 5 B, B0 Y VIR AT 35 K HE
ThY, ZITHEHRF LD & O OBRNZHGE LTz, BbABHEINE OB OB MO R+ 5
R D, BRNRERFNO D L, NIBEOWEEIT < OBERMAHEARPEA L T 7R E R~ T b0
ThA Y. E£iz, BALAORERRIN DA 5 L, & r WBHRDY RO, BUWED ZFEMSEOMHI L~
T, MRDIEERRMICH T EHEESIND.

I L
VI. 2 K M JE (kx, 1932)

At L R O BRI © T, Ak oo H K 0 2 RIE R AL WE L7 s By 5. RIS
IRIZEWEK 220 m A5 300 m £ CTOMA 5w, KiEm (Mex, 1932) MRS 5. ZOHEITELE L
TH = HPRLOUFE 72 LIERIRL OIS B I K - TR ST Y, Ik “AZEOWE:” & L CEA bk
FIRDIRNG 2R e LTS (25X, JERITaRE L T30 militc Tdhd.

AT, 720 ORIRE oo RNES T, HEUEHE - ABREREL ORGSO LI E R 5. S
U IR - iR 36 5. BRI T, WK RO MEEEA AT Ny L2V, 50 cm
KOF v — blifEAEF & L, ZOM%A X < MBS 72BN FEHE LTV 2 B 03, B o M2 HLb
72O LTV 2OMBEISND. ZOX 5 el OB, AREEECHET 5T v — b - KillE 722 £ oHE

4)  EHE (1985) IE, 1982 FEMREDEE THROFC, &7 RBOHHI 2 TR LY B OfFHEEZBE L, Hkilen Lo &
L LHEAY 1om < 2 &, EALOKEER & THESTH D Z L AR TN D,
5) RPN R BRI L .
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25 AMEROE
KEPR KSR OBEIRA D £ . 19655 7 M

26/ KIEBPOFITERORRE LI ek
KPR KBFHRI 7750 3 km oML, 19654 7 ARE
ez EET 50, PROLREEGIELS.

ARBOTMIL, REFEOFRZ2D U2 E & L, LIEUIEEE 2. £72, JES 1 militgoA
ERINRES RHD. ZOWEO T, F2-4 mBEBEORESOWSEAREET S, —RICT
EOMWEE OFS TIETATHEANEEL (F26X), LECEIAEANEETH L. WML OIS
1, ARRIEHUEN T, KRB KRIFLIFEICR S TE Y, S CIImeEiIas cds.

KIFD EFIITRE O L ZATRIKENESRICH R D, 7220, RO —FTI, 527 KITR
L7k 91, REO BN & EHERAEGICE> T 256655

KIBIL, ZOBEFLRERIN O AT, WlNEE B OND. bAIE, 1ZEAEEL LRV, M
—OALAEHB] & LT Hatal and Imaizumi (1965) @ LG OHERH S,  Z o BibaoE#iE TA
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(Fada) (A 3E)
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FEIE
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B AR T
EEARRLED T s

0 S5m
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2T KB & KRB OIS AR RO MR

28I e PUB T OIEWE  KEFR R

ALV S O ERIE) & LA B TRV, D" LW mhb D &, BIbaiddis <K
BIZHEENTWZHDTHA H. Hatal and Imaizumi (1965) 1%, Pecten cf. albicans, Mizuhopecten
cf. yessoensis, Spisula sachalinensis ® 3 4 Gl L, & OBREIZNEEREETH Y, T YREO A
S, BUED R & KRN oT2b DL LTS, KEOR AT 5 EHEOFHLL RS0 >
TRV, KBRS ORI Z ML T 5 2 L s, BHBRE LIZEWRTIEH 578, £ ORpRITHEH
HARMZN LI EEZ oD, 25 <, &y RED BARERICHT T, BRI L7zt D Th
59,

23, JUFREREFF KRBT IE OENEYIE TH TTE 28 LWEIENS, KoM TRWEELAHN,
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F29K ArREHROFENE KR

H530 B KMEREIZHEET HAER ERISE R REATRE

VRSB Z U5 EWTRE LT E S EAE (1985) ICX VIR ENT. (528 -29X). W oWiEo k-
ES G, AR THREL, Lo b KIUKEEY > TV, 223, ZoBHICEE T 205, &
B B ORI N T T 508, 22T, @ BILIEAE RO WEIFLR (B30K) &¥om
DOFNZEEINFERR NS,
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VI 3 J5 % f8 (fex, 1932)

AT ST TR 200m Fii 4 O JR K 7 A0 - IRBF i (Fex, 1932) & 2 VMRS O =0 H - Ck
f, 1965) ZAEELC, 1EL A EKFIHTTH0 - EETH . BEILSDS 5-6 mERET, db
HCIRIRCSAE B BT, BT RE R #R OAZBEEC & R0 HERED Rl BICERD.
SAOVERRTIE, I < EIUTHIE TR AR KEE O RICEBEREZR > TS558 5 (627 X).

KRG DFEEIRIL, B O RS IKIZB W T, 2272 0 OFRRGRD b b, HEEOMFTIZH N
TIRFEOREENEL 7025 Z &0, IR B LR VIRIRECEE O LTI/ hER AN D Z e 6T
L&, TORKIFHNFPCTH 20 mAfRIcET2b 0B bN5.

ARIEORJERENE, SMOVERIENTIE ARV EER L L0, EE5 mulOBER LIXLIXR N
5. ZOMBEE, W20 cm KEEEO S HIHEREE ORI L FME L, Tv— MR EOMIEERL 2
2H 0T, BEORSNZIHNFRENRD 5D 2 EMNEWV. Lnl, & XTITABEOBEE LI-HE L7
S72 0, AEEORZ T v — N OMIMEEP IO I fEE & e o720 7555005, KiE & L Cidfibige
MaEOWE « B - Fv— 2T 50, EECIIEREEES R VIR T Y, BT e E IR
BEERR OGNS, ZOBEO LIITHIRO LWHKDERS ER D .

ISR OFETIE, B mBEOW -GEMEEL L LTBY, MEHTH I <O mEE
A% G AT B A A DN D RRETH D . AFEEMOWEIL, TR\ EE 2T 50K X
WHIERZAS I3 8 0, B2 & AT & 7> TV D 2 &3, R ORI 1L, —ARICHE
HOFERFIOD, UL UITHED O BT v — MO L > R &R A TH D, RIZBE 7289 7%
FHEOMFTCIE, ZD XD MR ENIEL 7o T\ o, EEOMRMIEL, 7ra—2E T, &
T v — MIMEEAHTEL TRV, & EIERAME B10 em RLLF, 3 cm K@) 25T, T
BT LN THEB O T L0,

KIgX, ZOEMLDAMRMN D AT, EiEREE A D,

AR BIEAERFER CTh 5. B E LCE, AN Z OHIEOEALB EOME THh 5 &9 4%
b, BEIRETIEH LS, FHHPY (PHo 5 b Thilingg) LSnTns.

VI 4 B mHEREY

TREE L IE, AR OO IR WIZ DTN DI T E e, Mk I A 32 & Lz
KRR CThH D, F, IWHINT, WREERE LzbollE, Bt PORERm L —HEEh T 5.
B CITR R I — G LR L TH D8, 205 LA O KR E 165 OB iL, KA (1965)
W&V, ThoWREEL @FEfm IHY T 260 S TN,

—J5, WEEERTIE, /INECKA T D BB TRV N R R B A IEE L TV D . Z OB EOHERY)
I, BEEROBEE LD OWN SR T0DR, ZO—MTIIMiR2 b EET 0D (FH31X).
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F31IK BRI EOB EHEREY B2 E e, BOKIT/MEKIETEA) 2kn, 1965 45 7 A 5

VI 5 okl K JE®

ARHITRIZ 3513 2 R L & OV KL R & S A2 KUK DAFZEIE, FaF (1961) 128> T
o b, ZO%, )il (1963b) - Kith (1964) 72 Ehh, HIUFLOME % B &3 50580310
DAL, KK & B & OBR, 5Ai7e ERUEE & lpo TE e, b D KILIKEO L, AHiEkiz
LRATHY, AT 26 05 MUl o j ARSI M 72 > T .

B DO KIRBIZ DWW T OB OFIERAE CNEIZ, 1981) %, +F1H KL HHIIE DUV THE 32
B & 55 33 LSRN 2 7. KU 2 & KR /3 A MUl O SRR AL BT 2 728, IR IE D%
b L, BIESE.

AR O S E L, RS LEK « @fE LR - )T KR « SEFHtE LIRS KRB S 5 Y. N\
FF KN R AR O BRI Y U 7= K LK, Be e i xhis L CIX Ay SN7e b D TH D . KUK I RE

6) HUEL TIFFFITIEVER Y D2 %ok LTz,

) ARMESPES NI, FREKINCHRT 2 KIREYICOWT, FRROMERENAK SN,

Havakawa, Y. (1985) Pyroclastic geology of Towada Volcano. Bull. Earthq. Res. Inst. Univ. Tokyo,
vol. 60, p. 507 — 592.

R gy - RS (1986) R I & KIS S, o EEAA YA, no. 4, 64p.

FIAK < kil ) - R = (1981)  +FupL kIS O A0 L HER Bk Bk 2 kRO 546, T —1IV. #bR
BeJR, 48p.

8) ZHHDKINRFEOIENS, 73 AT NIRRT/ NAZEERSESS (P REE T B BR MR AL BE) A Bl & 3 2 JuR K ILRJE - (R
e G AT 7 v —7, 1969) MRS iz, Thic ks L, AFITILUFELEZE Y, A CIIRREREIMITEL, N3
53O LIZREFS RS TR IR, PEIIRAE G TR INR SRR E DY U — A — 4 Lo DEOBAE LWES CHRIEIAET 5.
LHB3 0 1 IR ED XL LE o BBk E E L35, RPN CITEEEE 2 — 3m, BHBEO K< LE o 7o kILKR
BHT, A BE - ALV VEREERET O ML LERAEE 2 — ABERDEZALHY, Faal— -7 Ty HRE
EEo TG, BHORBIZ—ICEN. ABIIRMINKIKEICX I SND D THAH I M, I JTREEHmOZIITLE R TR VELS,
ZOFIZBULHIZ E > T2 SNZ SR I EMBHRT, FEIFRMSKKELY HICEWL0EEFHTHA S Likbh TS,
ARMEOFIARE (1980 47) (1%, #HITERICEIA S TEREITR L, it THBERRROD, AKILKEIZS
WCTHBMNIZTHZ LT TEhenolz.
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& L THHE - IS EARRLE LUK (m— A EFRSND ZLRBVY) &, BTFEA - A7 - A himd

DFLOERTHY, BIHMIBNT =y 72— LTI UAMNIT TR T4 STV D.

AN 35U TR KL OAFAEIZI BT, PRI A2 km O IR SRS B CE/E B Bk
W&l o T D & ZAIZRAFREIEINR S 273, #91. 2 m OB MR HE X RER R 65 DA TH
5. ZOMOHFIZIBNTIESE mICkSKINKERA RN 50, @EEKILKE TIEIW LT, K

SRR TSR & Lz,

VI 5. 1 SEEXILK

AU P ALER D/ EK (e, 55 35 X T L 88) (Z BAF R KIIIKIE2GBD HivD . £ DFEIRK & 5
34 PTRT. AR O KK DEIRE, KRWBIESEVER TH 5.
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5K 8230
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60
WT  spS8y Mt E® ALK

¢¢% EBEL Y BEITE ALK

H3ME  NEKIZ 30 B KIKRERE * kit » )11 1979) 82 X%

40+

WT S ARILR O FEIC S - T, A< HMEK IO T ISR T 5 KWK T, HEABOR L
SKILRT “EAX 77 EHRERTWS CKHL - F1JI1 1979). & SIREEATEE 5725 LV, 3 L <M
HEL, BURITE LD TRV, NERTIIEE 15 am %, ZOHJ5 1.7 km OHILE 90 TEJE 20 cm %
BOEOITTE R0 ARG Hsk O 05 TIIEE S com TH 5

9) KM “IROFCRIZ LT, BEHR=YRAASAE (M5 02) IZBWTHRBOHLND LD L ThoTz.
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4245
5580
em i e
£330
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#M KUK BERK
XEARRIEE  + ASCRICE A
APIEURRT (12 L, BHERL)

HTEEADY (1984) (1TAKILKIZIRFE A VT ZIZHRT 5 KWK T, dLHARIZIRS 54 L, Z OWHE
& U TR INE R (R B R OMRA T FREW, K13 0ED 0T b LI T2 2 L iR
BT HHEL R LTz,

K@ DN E E D EFWIRTIEA - BURDEAA L ORI T 523, BTHIED> (1984) 1%, RITHA
FEETTREERL, 2—J74 FThHDH LRI TND.

CP Kl FAHEREY T, /INEKCIIBIE 45 cm 273728, O ClIAbnieinoTz, A
R L L TORNTWAEDR, FIEEZ I 03039 2 ERHKL. BHATIE DAT T EHRIh TS (K
- I, 1979) . AJEICE D EIEWIE, RIGHEA - IR OHAEA TH S,

AP AR IT/NEKICHEWTIEE 54 cm ORETA - AR - KILRN B2 0, B Clx “FRY” &
FRENTWD Rl - Il 1979). ADOERIL2.0 cm, H/ OERIL L0 ecm &5 ARFITIE<
AHUEICFRD DIV DD, WHFIT/e DIZEVEIEN/NS K720, BIE SN R 57280, B &K
EBRRAERT DL DI D, REICEENDEIMIZ, R A - BRBEAROEEEA L L, £h
Wb AAREENS.
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OP AJEIEA Ly PEERTHMBLKILKT, THICERBEEND. BHTOHFRE A=
Tho Ok - HJI, 1979). /NECKTITIEIE 30 em 2779728, migk (M1 99) <07 /g (Mt 96)
THE8 em &7 0, WART L. WHICmA D LRELREZRY, BTEAMRDE 2D, AROELY
IXHLARHES « R - SE R ODA D AT BIRD D, DABLARAITMAEShTWD Z &A%<, i
e S B T AR AR

VI. 5. 2 J\FXWLEK

INFKILRIE FALORE A & AL OBRATREIE 1B D & STWD (H33). £DMCHN
1312, 700 & 260 4 B.P.(GaK-205) ThH D (KHh, 1964). ABEITZDOERNS, WEELEHLL LD
HEHZE->T5D. L L, AT IARRIKE T LA, ‘BN B8RO LN57210T
H5.

AR IMEK C R 65 cm O P (AT LR o 2 75, AHEBRAEE Ve (1% 18) ClEITeB:
FEHERT % 78 - CIRAJE 2 BB e K LK AR b D, BAITRRER L eom ZET 22, EiFid 5
JE 3R &I 2 . AR XA PE )7 O+-Fn T HBE S 35V TUERE TR LK & B R A HERE A D 55 h
DT F—vx=y hpbR Y, TORMHTIEIRTROEHEEZT 50O TH D, ARBITHFEIHTIZHD D
IZHEVY, R AR HE KR & BT AR onn/e < 725, RO BHMIIE TR - BabEg -
FRILKOHPIATH 5.

VI 5. 3 mMEEA

FEEEA (R, 1963a) (AR Mk L B AU 3 2 e R HERE <, Z M CAE
fR1%8,600 12250 4E B.P. (GaK-2613) TH 2D (KM - m@ff, 1970 ; Kb, 1972). 6 - Btsx
FTREOBAZEE L, METIEELnD “TAH77 LIFATNS.

A MO C I3/ MR K CREIEA 10 em, RIFRAK 1.5 em 2R L, HJ7Cldia 93 CEE5-10 cm, Hi
££0.5 cm 23, BREEOHRIZRD bd 2 L. A (ME94) 12T, EHihIcRE
80 cm ICIET B AIEAFRD bz, KB O BT HARER - RO - L TH B

VI 6 7 B /8

DGRBS E & E o THRET D130, AHUANO/NITJIAV T, B 0% EITES T, £
BT 28R HZ L.

IEININEETIE, RINENERICBT A R—) v 7Ick b L, WREEOESITHTmT, 1[RIERERN
£20-30 cm KO KEEA G TWHESE L 0 7> T A, 2R &0 T, ASHaALT OAEPFE (R
Hudd k% 2 0 K9 800 m HUFOAZEIALR) OR—Y v r kT, mMEEIX 22m U EORE S 2,

10) ABIILARNIT/ R AE & MRS (O, 1964). Kith (1965) X, NFEATEZ M T &R ATREBERAEMN bR L L,
R 3B I L0 R TEHR 7 & O P L 1 C2eE Lo HiRi & s L, A« B il - Mth7e & CIEBE B L CRIICEL 225, &
RPLWEHFFEL AR THD EHE X LoL, WHEMNICZ OmMFIZRAMNRMTIEAR L, MBIk T AR &, Thicdl &
e  KFEHERI CTH D, LV HATZZTIrHIIN (1981) DAHEZOE EMEAT D
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IR - TIRIAREE T LA, FEO 10mIFEAR LY OREEAE L LT A.

INZR) IR LA CIE, R I N IR WO R EIK A S < - CHET . ’@5%,%%M¢ﬁ@
%Fﬁﬁ&%?m¢ﬁ@%%ﬁﬁ@%$mﬁtﬁﬁﬁmow1m,%ﬁ(m%)m$&&ﬁ(££ﬁ)
DN ENTZb DL LTV D

X. # B % &

ORI it o0 MU ETAR I8, FEBE T 2 B B oD o - 2R 3 Atk & R TR, FRHNIS
Vg BB 36 UL, MmO - W AEEOMEME A L TER L b0 TH S,

HWERERIORESND KO0, RERMIEER L L THATER (A 1974) OEFTRY, B
& (EAR0974) OFY - TEHMAD, FR#EEFIBERIESETH Y, Hik - HERMELEZ o<
%, FRCHIFICH N, BREINEAIEE LS, AEERSZT 0D,

SEUETAL & AR OV F 85 AL & ORINTIE, 22 28 E B O L) EE A 8- TE- T
WD, EATEERNTIERET km TH 223, WIO—H S RN2 X HREIE IO 5, 1B AT T
TR R—AEEZ S D, HWREAFICIE T LTS Z & &R LT\ A, JHEmR TS 2 /6~ <
EIALC, 2 ORI REIE TS, SEIXIIIIEEIC K> T LTV D, ARHUIEFEZOA
HIRIE T, Z oML RS < 2B ARE O LOMRER B v, ZomA b EICIE T 5.

T OBER - AHEIGE, WILIE - 2508 & O ZREILKIE B8 - A PCETE O 5547 & A

2R, EFITHARTHS.

LU, Bt REPHUEIC F T 2 B O B IS O RETH S, LL, T4 b OB A B G
1, B R EF RO AR T, AL - PR P T I o0 EWTE - ARARINTE O & O A BT i Lo T
Wb bR CLE S, OB NBIEOACRO ) HRE AL CiE, ErBEORENFH L, BA
TR B LS AeEIRROHE 2D, JIERERERIT Y, B - mAME G O3 A2 85 50 R
WifE - JOLETE 72 & O EMBIE O EEN & 528, AMITIEEI S AEMBUE R - R O #E 2 8) 5
BENRH Y, WAHELS - MARIEO BB R KbND Z Lt ol A binD. Eiz, JIFHETEO M
OALHEBTIL, L LT - HAEBRTHCEE & 2 5550135 <, HilF b AL o P I
HHNDEDITHE100 mOMESLL, BB LIRS, BEMEEZ S 2@AEOWEREDEELHY,
MRS ST, HRE - ARIES DT e,

L7278 &, ARHiUE T e R0 R0m 0 77 S T8 & AL PE R/ INEK IS AT CU, 3 A I A3 IR & A o 17
BIZEI N2 BRD BND. ZOERHIOWMI L, HEOHFICBE SN DRI X > TEWD
PCRIASEIET S 41, SHOMERBATTRETH 5. Z OHRHEIEL, JIDEEEE O BAEER OER & #HEE T
2. ERBEFOH TR~ L DI, BAFEEREZE T 28 HBOEMREKBREOELITITEFELND
DD 5.

ARHUS D, AN 2RIIE - LFE S, Bims, TREEROBEEihGo T
B2, PULIEIHEE N 2 ARESE K O E O B FHE T, ZOMEBERIE & <BERTE 5. AR
DOFEEFIT 5P TIE, WEECEA TN 5 5\ ZRTPE I 80° NAMEIRH 2 03—k TH 573,



53

N
o
X
#
i)
=Y
X
B

36X Ferp AT UR RO R Ot E RSN

W OBACSE BT HT B AR L, BRRES b R OWERZ R LT 5. Safrn s k4 km o
WL, FIATERE - RIWIE - ZFBRE bIT, 1ZEACHMEERZR L, AHNT Eo B2 Firo /s
PIERFE 7R > T BT 72> TV D

JIFEWTE AL C L, BICaR 7z K5 IEMBIBIC L - T, #IRMILIC B S Tn D, 5l St
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VO SRR |
T S S g em gemem e Rm s o
{ L \ WWMMMWMMLMww BRES GEBANE. X
| , / : SRR E TR O BRERE
f REGREMHE (FRRERAY
HOVIZHE)

RO IO 72 5> CHUE OFERMED X <, ERDRE LT 2 b OB H Y, T OIS E 4 BE O WE
THILNT, BRI EE S< 5. WBEBIC L L 0EMBAIRT 20 bEE x5, IR
J& DAL TIE— B HUE DER S T LA BT, ATh A, WL T, MBIETHREE LY, b5
VNI S LTV D . USRS R O P T, oo EmETEAE T T 572012, 400 mDRIZ
DIz EE T TV D, FI/MMEKEESR) I VAW T OB RN R on D, 7z, ZoHRAT
WZREIR » AR ET - K IETE AR 57212, #3 km DIgIZ 7o - T, HEAELT 50, Zi
WIEVWERI Z T 5 DR TH 5.

Fr— MU LIEA O N DR S 2 B CIRIC K 0 00 5 &, STIRICHi#R e b o & 27
JEACEMA R b D &N DD, WHEdh OB, BiE TIEEEN 10 cem 63 m ETOLRH Y, %
FTIREE 12 mOLORZ. HLWEFEINZOWT, #ildhok FHmE2ME L E 25, Bk
PSR I, BRI, FESRORE T, FHIC, TEE I R 255 b
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MRS Tk ~72 & ST, e HAEROERERE L Tha E < AR ORBE A, EARES
(28~ C, BRI DA O MU 238807272 107 WA DR TR > T 5. 203 LWMEHFEE & (5537
BT, KREELEEBO—>OBENTHD.

FEEACLARE O S 1, FEIEB)IZ 0 T 67, 2E Lo Tt bl a0 Bico > T
5. LinL, AHEOIBT R CROND K 912, TREGEH & K& 220 THES 5 72 & O We B £ 521
T,

INGEERERERS R, O A RN AT RS T, AZERO RICo ), IHEROHERETE H 5 b
T XD D, AHACATIAR K O 25 AL O HERE TN AT ERNTAT DAL 7 DI L, AR & 13
R OVET7 80 D EAE ST B, BT —ACHERE 2 O S DURED o 7. Z OfER, b litps Ty &
OGS, KISz PR HER D 23 734 L, AHISAE P S/ MBI IS 2 O — 83 04§ 5. 2 OBHS
ZRIE, NECRAF IO PO MIE AR U, AR EEE 3 LVMERIAES T - T 5.

FWACEHTHEIC A D &, b R IR O AR IR B & 5 Do AN HERE L, £ DRI L
T, AKHEE, JREFTE & IR 2 AN Tl b AL OWE R B OTERAMT Tz, Z OB AR 12
KT 2 HEES 252 1T TV 5.

DO TV E

X. 1§k E & i

X. 1.1 <>HY

a2 P R B sl s 5 R B D [ vh B HUIE I 23 CO—HACA0E T A 2. D~ VU W VIR T 5. £ D
O34T % 55 38 R,

BEPRIE, S IRJEREDBIBIZHIB0% AT L, AU - BIAT-R OV B35 8 1 & DR OSEIR AR
TW5 (FFHED, 1964 5 FHHF - FH, 1974 5 Yosau, 1978). SLEIIW-Fh LBk T, HIJE &A1
ThD. FHROERHNL, FE - A H RS (1969) 12 &0 EFMICITDH, BIRS S50 T, b (1980)
Il TRES TV D.

BIR OB E 2 BT RIS, FLROBBIIT/ NS EIE TH D03, AU KL QNI /5403 5 4391
PRIZ DN T ORI K OB 722 2 YRSk T

i T e 72
A FIE 52m 47m
BIRBER 3Tm 26 m
JE & 0.8m 0.8m

ARHE N TOREAIERIE, DE - Bk - FFFRECASRZR ETH D, NENSRIE, KA
JABOELEMIER 50-100 m, EAHER 100 mFEETH 508, BIILEMF K S km TV SET
5.
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1| k| BEE| 5-23 0.1-0.4 R = v | BRR¥+—1 BRF +—F
2 ﬁ B 4| 5-45 0.2 ” ” 270 37 1942 - 1955
3@ = 209 0.2-0.3 Wk e v — b oW & 85 1941 - 1942
4 N 40 0.2-1 | = v | #ks+—1 BUKE RS 1, 350 38 200 74 1943 - 1967
5| pg| % Ml 5-10 1 il 3 [ ” Biksv—t
6 X | 40-50 0.1 ” ” R F+ — b 2,000 1937 - 1945
7k | & R| 170 70 10.4~-1.5 75 v v§ ” GredBRkFv—1 | 16,300 36 1938 - 1963
8 % J R 30 44 1 ” B, MR e — M| KOBRFY—b 800 40 1955 - 1958
9 = Q[ 15 Bk v— 1t Bk - LR — b 300 30 1955 - 1958
10 x M 20 0.4 FREIRF v — b Biks v+ — b 3502
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12 & H# 15 B v ” BRF v — b 300 30 1955 - 1958
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14 T 60 0.1-0.5| 75 v v | FKEamRF+—t MR F v — b 400 1,000 73| ? ~1967
15 B = 20 0.7-1 | =l | BRevr—1 BT+ — b
6| B| &5 i 100 60 [0.5-1 75w vil| REBRFv—1 HEBRF v — b 2, 550 45 | 1,050 70 (1938 - 1963
17 /| Bk 80 60 0.3 » ” ” 700 49 350 80 (1943 - 1960
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(Abstract)

GENERAL GEOLOGY

The Rikuchu-Ono district, latitude 40°10 ' — 40°20' N and longitude 141° 30" — 141°
45' E., is situated at the northern margin of the Kitakami Mountains, Northeast Honshu.

This district geologically belongs to the lwaizumi Belt of the North Kitakami Terrane.
Geologic sequence of the district is shown in Table 1.

This district consists mainly of the Iwaizumi Group of which age ranges from Permian
to Middle Mesozoic. Early Cretaceous plutonic rocks intruded into the Iwaizumi Group
and thermally metamorphosed the group in various grades. The plutonic rocks crop out
widely at the northeastern district. The Late Cretaceous Kuji Group and the Paleogene
Noda Group gently dip and rest upon the folded and faulted Iwaizumi Group with a
marked angular unconformity. Neogene strata unconformably cover them, and crop out
at the northwestern district. Early Quaternary sediments form a wide coastal terrace,
250-300m in altitude in the eastern district.

The Iwaizumi Group is folded with anticlines and synclines of various scales. Among
them the Magidai Anticline and the Mawatari Syncline are structurally remarkable in and
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Table 1 Summary of geology in the Rikuchu-Ono district

Age Geology Remarks

- Altuvial deposits

5 River terrace deposits

e Pyroclastic falls

%’ Hirono Formation

a Minashi Formation lron sand

Kanegasawa Formation

2 , .

g Volcanic rocks Andesite

54 Karumai Formation Mol lusca

2

§ Noda Group

2 Kuki Formation

% Minato Formation Plant, Coal

a

w Kuji Group

3 Sawayama Formation Plant

3 Kunitan Formation Oyster

.Z. Tamagawa Formation Oyster

—

© Plutenic rocks Granodiorite
with Gabbro

o

9 Ilwaizumi Group

2 Kassemba Formation Conodont

2 Seki Formation : Conodont, Manganese

1 Akka Formation Conodont, Hexacoral

_5 Sawayamagawa Formation

£ Mggidci Formation Conodont

E Kisawahata Formation Conodont

around this district. They trend south to southeast and plunge southward in low angles.

The Magidai Anticline stretches in the center of the district. The six formations of the
Iwaizumi Group mostly crop out separatedly on both limbs of the anticline. The forma-
tions tend to become thicker on its east side than on the west one.

Iwaizumi Group

The Iwaizumi Group is made up of sedimentary strata containing chert, slate, sand-
stone, limestone, and basaltic rocks. Geologic age of the group given by fossil conodonts
and corals is early to middle Mesozoic, or mainly Triassic. Permian conodonts and Jurassic
radiolaria are also reported recently in preliminary reports around this district. But they
were not obtained in our study. The group comprises the Kisawahata, the Magidai, the
Sawayamagawa, the Akka, the Seki, and the Kassemba Formations in ascending order.
Each of the formation deposited conformably.
The Kisawahata Formation occurs along the Magidai Anticline. The formation consists
mainly of light- to dark-gray bedded chert and dark-gray to black slate, intercalated with
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small amounts of limestone, coarse- to fine-grained arkose sandstone, and mafic tuff.
Triassic conodonts are obtained from limestone of this formation. The formation is up to
1,000 meters thick.

The Magidai Formation consists mainly of coarse- to fine-grained gray sandstone and
slate with small amounts of bedded chert, conglomerate, and limestone. Triassic
conodonts occur in the limestone. Mafic tuff is abundant on the eastern limb of the
Magidai Anticline. The formation is 250-1,000 meters thick.

The Sawayamagawa Formation is dominated by basaltic rocks with pillow lavas, auto-
brecciated lavas, tuff, and volcanic conglomerate. The formation is up to 700 meters
thick.

The Akka Formation is composed mainly of light- to dark-gray limestone, with slate
and chert. The limestone alternates with chert in some places, and is traceable as far as
about 50 kilometers south to Iwaizumi Town. Hexacoral, sponge, calcareous algae, and
Triassic conodonts occur in the limestone. The conodonts are identified to be
Paragondolella sp. and Hindeodella sp. The formation is 100-800 meters thick.

The Seki Formation is characterized by exclusively dominant bedded chert associated
with varying amounts of slate, sandstone, limestone, and mafic volcanic rocks. The upper
part of the formation comprises alternation of slate, sandstone, chert, and mafic tuff. Red
chert and mafic volcanic rocks are abundant on the eastern limb of the Magidai Anticline.
The mafic volcanic rocks composed mainly of basalt lavas and tuff are thick at the
northwestern margin of the district. Triassic conodonts, Epigondolella abnebtis and E.
bidentata, occur in chert of this formation. The formation is over 2,500 meters thick.

The Kassemba Formation crops out at the southwestern corner of the district. The
formation consists mainly of coarse- to medium-grained arkose sandstone associated with
small amounts of chert, slate, limestone, and mafic tuff. Triassic conodonts such as
Epigondolella bidentata are obtained from this formation in the adjacent area. The
formation is more than 1,000 meters thick.

Plutonic Rocks

The Hashikami body is the biggest Early Cretaceous pluton in and to the north of this
district. Main lithology of the body is hornblende-biotite tonalite to granodiorite. SiO,
content of the rock is 66.8 weight percent. Magnetic susceptibility for the powdered
samples yields 608 X 106 (emu/g) as a mean value, and is higher than that of average
granodiorite (236 X 10'6) in Japan.

Other plutonic rocks sporadically crop out forming stocks measuring 0.5 - 2 km across.
The Okubo body occurs at the western corner of the district and is composed of
hornblende-biotite granodiorite, pyroxene gabbro and others. The Imoya, the Tengu, and
the Hachigatsuka bodies are made up of gabbroic rocks. The Heromachi body is made of
hornblende-biotite granodiorite.

Kuji Group

The Upper Cretaceous Kuji Group occurs at the southeastern corner of this district,
forming the northwestern extension of the group. It unconformably overlies the Iwaizumi
Group and the Early Cretaceous plutonic rocks. It comprises the Tamagawa, the Kunitan,
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and the Sawayama Formations in ascending order, each of which is in conformable rela-
tion and shows the facies of transgression, inundation, and regression respectively. They
dip toward the Pacific in low angles. Fossils from the group in an adjacent area reveal the
age of the group to be Coniacian to Campanian, although no diagnostic fossils occur in
this district. The group is about 600 meters thick.

The Tamagawa Formation consists chiefly of pebble to cobble conglomerate, coarse-
to medium-grained sandstone, and siltstone with some interbeds of tuff and coaly shale.
The formation is divided into the Lower and the Upper Members. The Lower Member is
dominated by conglomerate. It shows nonmarine deposition with several cycles of grading
in a fluvial environment. The Upper Member is composed mainly of sandstone. An oyster-
bed bearing transgressive littoral sediments occurs at its basal part. They are followed by a
regressive upward-coarsening sequence. The formation is 80-190 meters thick.

The Kunitan Formation is almost exclusively shallow marine deposits. It is made up of
fine- to coarse-grained sandstone, which has cross-bedding in many places and carries
sandy siltstone and conglomerate. It is notable that calcareous concretions commonly
occur in the sandstone.

The formation is divided into the Lower, the Middle, and the Upper Members. The
Lower Member consists largely of littoral sediments. It contains an oyster bed at the basal
part. The Middle and the Upper Members consist of transgressive offshore muddy facies
with thick sandy silt at their basal parts. The sediments become coarser upward showing
regression. The formation is 200-220 meters thick.

The Sawayama Formation comprises tuff, siltstone, cross-bedded coarse- to medium-
grained sandstone, and conglomerate. The formation shows repeated cycles of arenaceous
and argillaceous sediments accompanied by coal and tuff. The tuff is characteristically
abundant in the formation. Various species of fossil plants occur in the siltstone and tuff.
The formation is originated by mainly terrestrial and partly brackish environments. The
formation is 130-200 meters thick.

Noda Group

The Paleogene Noda Group disconformably rests upon the Cretaceous Kuji Group at
the southeastern corner of the district. The Noda Group consists chiefly of cobble to
pebble conglomerate, with cross-bedded medium- to coarse-grained sandstone, siltstone,
tuff, and coal seams. The group is divided into the Minato and the Kuki Formations in
ascending order. Both formations are in conformable relation. The group is correlated
with the Oligocene on the basis of fossil plants from the adjacent area. The group is about
310 meters thick.

The Minato Formation is divided into the Lower and the Upper Members. The Lower
Member consists mostly of conglomerate with abundant boulder-sized gravels which are
richer in felsic to intermediate igneous rocks than those of the Upper Cretaceous con-
glomerates. A flint-clay bed occurs locally at the basal part of the member. The Upper
Member contains several coal seams which were once mined. The formation is made up of
littoral deposits in some cases and fluvial or estuary ones in other cases. The formation is
about 220 meters thick.

The Kuki Formation is exposed with only its lower part in this district. The formation



69

consists of nonmarine conglomerate with several interbeds of coarse-grained sandstone.
Volcanic gravels in the conglomerate are less common than in the Minato Formation. The
formation is about 90 meters thick.

NEOGENE SEDIMENTS

The Karumai Formation crops out at the northwestern corner of the district and
unconformably rests upon the Iwaizumi Group. The formation is made up mainly of
tuffaceous mudstone, and of conglomerate and sandstone at the basal part. The basal part
contains an oyster bank. The mudstone bed of the main part is rich in fossil mollusca.
The age of the formation given by the molluscan and diatom fossils is the latest Early to
earliest Middle Miocene.

The formation is several ten meters thick.

QUATERNARY SEDIMENTS

The Quaternary sediments consist of the Kanegasawa, Minashi, and Hirono Forma-
tions. River-terrace deposits and alluvium occur in restricted areas.

The Kanegasawa Formation narrowly crops out near Ono Village. The formation
consists of muddy beds and intercalates sand and tuff layers. It yields molluscan and
plant fossils which show a bay environment. The age of the formation seems to be early
Pleistocene. The formation is about 20 meters thick.

The Minashi Formation is underlain by the Kanegasawa Formation. This formation
constitutes the highest coastal terrace (Minashi Terrace), which ranges 200-300 meters in
altitude at the eastern foot of the mountainous area. The formation consists mainly of
medium- to fine-grained sand, and gravel at the basal part. The sand bed includes iron-
sand deposits in the main part. Ill-preserved marine molluscan fossils are reported at the
northwest of Kuji City located to the east of this district. The formation is around 30
meters thick.

The Hirono Formation forms a wide coastal terrace, the Hirono Terrace, in the eastern
half of the district. It is 200 meters in altitude. It consists chiefly of sand with a thickness
of several meters. The geomorphological study reveals the Minashi and the Hirono Forma-
tions to be early, or middle Pleistocene although no other evidences for age determina-
tion.

Pyroclastic falls from the Towada and Hakkoda Volcanoes widely cover the topo-
graphic surface of the district, and thin out southwards.

River-terrace deposits occur in the restricted areas along the Kuji, and the Yukiya
Rivers, and other creeks. The deposits are composed mainly of gravel and sand.

Alluvium is observed along the Kuji River and others. The sediments along the Kuji
River are composed of gravel and sand, with intercalated muddy beds in the middle part.

ECONOMIC GEOLOGY

Manganese deposits of small scales are dominated in the district. More than 40 deposits
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were exploited including the neighbouring area of this district. The deposits occur
exclusively in cherts of the Seki Formation, and are all conformable to the host bedded
or massive chert. Dimensions of the deposits are 52 meters long on average in strike
direction, 37 meters long in dip direction, and 0.8 meters thick. Primary ore is made up
mostly of braunite ore or carbonate ore. The braunite ore mostly occurs on the eastern
limb of the Magidai Anticline with close relation to basaltic rocks and red chert. The
carbonate ore mainly occurs on the west limb of the anticline without relation to the
above-mentioned rocks.

Total output of the metallic manganese ore is around 140,000 tons with the average
grade of 35 percent Mn. Production of manganese dioxide-ore is 40,000 tons with the
average grade of 73 percent MnO,. All the mines have been closed to date.

A molybdenum deposit of small scale occurs to the west of Mikkamachi of Kuji City.
It occurs in the Iwaizumi Group. Host rocks of the deposit are thermally metamorphosed
slate, chert, limestone by the plutonic rocks of Hashikami body. The ore mineral is
molybdenite, and occurs in hedenbergite- or garnet-skarn and also in quartz veins.
Production of the ore was total 100 tons with the grade of 62-85 percent MoS,. The
mine is closed.

Iron-sand deposits occur in the Quaternary Minashi Formation. The deposits are
distributed along the western fringes of the terrace of 220-280 meters in altitude. The
deposits are 3 meters and maximum over 10 meters thick on average. The iron sand was
mined during 1950-1956. The production is total 400,000 tons with the grade of around
34 percent Fe.

Coal deposits occur in the alternating beds of sandstone and mudstone in the Paleo-
gene Minato Formation of the Noda Group. The coal seams are 0.6-0.7 meters thicks.
The mines are closed.
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