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HHIEIIHILA RO BEREOLERIICH D THH I ZEMRBEN, SLIAMIED (1977) ko
T4 SIN-bDOThHS.

MR O FREREE, FREEEMBLOREERICALE L, SICbiz > THE = RICE > TRBbRL T
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B (Fy,) X, & UCEERNERER LORBEKPEEN G250, 2 R)IFE Bk  [5H
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FEEEBICITWSOHIR TS, BLHIPED RS O ML 2 < GUEEBES NRE L TV D, Fioig
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EWNRAE) ZRTS. BIIEERALIEETE L, TOERPCANGLRILEEZRA TS, 7, T
BOH DI A OB L EEN TN D,

PERICHEET D IREE AL, HBOE S5-10 cmOB K GRS & JF & 10-30 cm® K & ki
LOHEBEAERTHOT, BITES1-5emDRE HA % 6 - 7 A2y, £ 728 S10-20 e & BERURLED
JEHEERD LS.

BE THE (Fy,) & TR Btk cik200miscdH s, HiE (Fy,) X, KRJIE
FEHUIE T b JE < 150 mNAN T, 35 1S HUS Ti60 mN4h, @)1 B iR T ikiomicE L.
€A ARHUKCIE, ARROAREPMICRET D REEEB LOFHICE EN D REWI B 3 RIR
T L A b b a2 Lz, REBROEFRENC XD &, T b1 Pinaceae, Tuga 72 £ 23 T
%<, WRMEOCAREMFECY D THA D L INTWD. ks, FERE L BHkOAR  FHHEOE
J& OISR IE D D ITR AT R RS D L EREAEE (IR, 1963 ; Tanal and Suzuki, 1963)
EEHLTHD

W ARk omILE L, %, BILEREOWENEE 2 E oM GERE X OFIREE O R
WY OREOHIFHIEZ T b0 EBbns. Lizno T, AHOEERFE & OxtizBsW TRy

IR WUBENIEMLER
(R : BB

ik 2 Fos R)OJI TRl
F 1306 67071001 ‘ 67071004
Pinaceae 13 39 l 35
Tsuga 4 15 6
Taxodiaceae 36 18 55
Saliz 1 —_ —
Carya 7 1 —
Juglans 6 1 —
Pterocarya 19 3 —
Alnus 5 3 2
Betula 1 — —
Carpinus 1 3 1
Corylus 2 1 —
Myrica 1 — —
Quercus 1 1 —
Ulmus and Zelkova 6 — —
Tilia 1 1 —
Triporat pollen gen. indet 1 2 ——
Tricolpate pollen gen. indet 1 1 : —

! _—
£ : Pinaceae : Tsuga, Larix 2B ERIEW. B CTHRIFRRD O L b onH K
X b RigsO Tk, BFLREMES.
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HEREIX (M) 1B\ T, SO & 88 2 1S, TERONERE - BRNEZ T bARENE -
JEREE F KO I srLiz.

V. 2. 1 XREIE

®|E & - 4 (1951)

Bl PR - EHOR O AR L EIRT KRR

BNz T 2 PO SRR R TR 2 BE AR b d.

St R EH 22 b ERTHIE D S O FERITHURIC b7 2IIE RIS T T, RILERE
DOIEJERE L L THRELTEY, i AGNHERZAHO WS (LML & B EBLED) 124
Kt N

A7 &
(H5IRE - F v— P& E & T 5 HBHE)

TEEH
/

Wi & (N10'W, w50°)

RENBOEHAS

2m (N70"W,N20°)
1im VRN DY AR
0 / 7 /
BRELTFr—+ TOvoMELf: AoHNBEREROBRALETET
(N25°W,NE8O") Fr—+ BHE LS

H7K PRABEEE REE)NE L ORBREBEGRY R T RIE O RS i)
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[BF AEIL, TIoOHEL TV S NEGRRICH L. T7hbb, HILEOFEET 2 s CIEE
5 KB LU 6 IR IND &9 ITHRERAEAIS, oMK TIEE 7 RIORT & 0 ICREORHiER
B 2T LR O HE 2 2EA R ER I > TREL TV D.

AR AEE, RIEEE o RIEERERTE C, B8RRI ND K OICEL LTHEEER L UWED
HRoTND.

BT —RICIIE 1-3emO T v — B L OMHCE 2 E A oM #e EL L, IKAEAOM—F
BIRVIZ Lo TREFE STV D, BRI L KEBEORE IR R THDLHOnRL . Lnl, &
S FEFET ZARA 7 PN 0G ) A (L IR USRI 2 36 1) 2 FRIEE S 1T I3 PE20 emi s & 23 5 -0 hbas 8 1 e
EAHBNCHAEL T\ D, E£7e, FIICHEIIERFET 21T, fILBOAELRE B L OEER
s DEEBIRZ TV D,

WEIFEL L CURE—RIKEE R DIRO JWOM—T RS 6720, EE oA E I3k A
KRG ENTWD., —RICHIRTH 523, IR CIIEREET 2 b0 bR b, £z, EL
HRE L COD M T, REYME L ETEn, LIELIERIemBNO T v — N O 8BE T 51
KOBNEHEEWEDER SN TN D.

D OHERIIIE < FET 2 MUK T HA0MIZE LRV, HUlEICRE L CAD ERD LD R &
MWEZHND.

HERIRAE & U CHES D DIVE E TE 8L (P17 0) ELTHY, BEIHRBL T2k cIix 34
ATNVRBOLNDN, HNEZATIHLITA 7L LIRO LN, ZOZ &, WHEYICI T 54
TEHLOHTERIER L DB AR L ICBERH 5 b0 L Bbinnd. kbbb, 3FA 7%kl
TESHEEL TV OHIE TR, BEEPREOREORE S Ao 1 0 IEL 785 LFRFFC, REVOWR
1 - SERD A OIERE L ORIKEBLZ B/ FORESE > TRY, HEHRUHMTH 72 L IEE
IND. —H, WIRO LWEEE R LOWE M FET D HURIT, HVEERHER A 2 LTz
D ERbins.

BE REMZRHIKOBIEL, 8IS INLE Y THB/RIIIF L O IHUK TIdK H)E <
30-40mdb 528, —fRITIT20mANAANTH D, Zrds, RO LpiHg - & 2 (5 Huskds I OVE POH T Hisk
TIE2-6mE#L< 7Y, L2 AL >TII0EemD L ZAEH D,

EE AHUETIE, H8MITIRIND 3 » ATOHUEANBRD L S RAAZEL LIz, T7bb, |
7 FINNTIXFE O JBIR & 72 35S 8 5> 51X Chlamys cf. cosibensis, Ch. cf. miyatokoensis,
Placopecten sp., Patinopecten kimurai, Patinopecten sp. 72 &% % £4 % 137> Crassostrea gravi-
testaZz o THEHT L. NAIEFRATR TIiE, FEOKEAM—HToRiib s b 5 A 524722 Chlamys
sp., Clinocardium? sp. %, FEILIR Cix O EBHRI A 55 1% Patinopecten cf. murayamai,
Mya? sp. & pEH L7z,

7eB, MO KAL) 8 BT KEA LR O Operculina complanata japonica #EH LT\ 5
(BFe - tex, 1933a; &4 - 88, 1951) A%, AHU CIIRB0 bhigho7e.

ZDED, M PINFRIROWERICEEND Lo RROREWHN» HIEE 4 RITRT X5 2Em A
ZEM L. ZhbiX Liquidamber %2424, BRIRMEO & BRFHIHOLR R LOTH 5.



EaE REFEBENCHLEE

(R : 3R

FEHES Zi ) I AN
= 1214 1894
Pinaceae 2 20
Tsuga 1 1
Taxodiaceae 59 4
Salix — 1
Carya — 1
Juglans — 1
Pterocarya 3 3
Alnus — 1
Betula — 1
Carpinus 1 7
Corylus — 2
Myrica — 1
Fagus — 2
Quercus 6 48
Ulmus and Zelkova 21 2
Liquidambar — 4
Acer — 1
Tricolpate pollen gen. indet 1 20

¥ : Pinaceae : Tsuga, Larix & %R HRIEE. B IR bOL
TR b DORRBHC L D R p O C—#E L. RFRBEEEN.

W AL, KA B L OKREE Z1EE A DR WEEOBSS B L OREN B Y, FAIEIZ
ENENA—N=F o L THEFEELTRY, miloIREREOME L 1XE 7o BoToBjEEA R L
TW5. REIL, o TES -8 (1951) I2L-> TUTAEEMIC, M - BT (1958) 3L ORKIEIF)
(1966) TIXAMEEREO—B & ML, SN T, mBEOmANMRICK T 2 EFBE (F - W
H, 1969 ; %, 1973b ; [LH, 1978) 235 HIEROFKEEHE & IXXBI SN D XEHIFETH D Z L3 -
7.

7ok, WEEET 5 BRENTHUS CIX, =&IFH (1965) OFEIIERESSE L, =/IFD (1966) O]
HNE AR Y T 2.

AL, AP ZORER - ALt as LOER a7 EOEREA A5, BEL B AK B RO v
BRlE (B ioxftbahns.

V. 2. 2 KRB

w8 &£ -iluo (1969)
Bt FREECAE NI PN — Bk, PN o0 2 1 38 OV FERIC B ) C b R 2
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ST 5.
WEREST S S PO EMEMBL A R $X, &5
HEE R ORI R ke,

50> BRI E <A LT

2m

BRI YR ETS
BROREE RS HHUL L 1T K& 255 &R TW5, FORIC

0 wperavpRory | TR BIECS BACA O 5>
(¥ &40 300m) R OEREENBEI LTS, 72k, BT

mm»l W > o ot

HBiRESLUFv— oA MRS b EOSAAmEIZIA.
NS 70 D MR
BF AL TNOKRLE)IE L o RERR

.......

b |

Lol i BORTREND £ 922 < OHUETHIL
#FI10X ﬁiEJllE&*ﬁl’\]E@%ﬁE@% TXA. | \/iﬂ@i)%ékﬂﬂgff%iﬁﬁmzﬁﬁ L<

G BEAIIE T ]
BY, OWBEGRERTEIARHLI LN

b, KEENIE & ITEABRICH D

AJE O FEEFIITRINEE CTHLIORNS AT X 912, JESHemnr 540 cmfE DRk A & L 'ICE T
Rﬁé@ngbgﬁ%ébfﬁb,é%:,im: ETAHEEEA D L WVITHEEIRA FIC LIRS
1-1. 5miZb 7z o> CTHERARLZ BE LTWC, BB AL E XABIT 52 ENTE D, 7, REHE)
JB LEOWEB L85 & 2 AT, Bl LA X DI OBAETIC bUHEARE N T TR T
H5.

B BE ABEE U CEEAWE EA R L O HIRAIEIRE BN DY, WK ATEE e
ST LOBHREE A WA LT 5. ARINAAHBROERKIES 9 U R LIzl Thd. 22k, F
TIFE E10-20 MR DHERHED B H BB SIS OR)NEHRERVEE, Os) (BB11X) 23FEEL TERY,

Hihrasg & U CHBRBRAR M DR 2 & 0 CLS BHTE 5. Z0Eh, ZOBEEO -
THRIL00 MORBNCIZRETE DB E 2 Z < HA LTS, T b o ) BIEL THilkig: L GBI cE %
2HEE, ENENEIRE (Kty) BEO (Kty) & LTHERITRLT.

W EAEIE, WKO—BEaE 2T CHE<T, HBZRENZ27Rd8EES%23EL L, 3-10
cmO FRE THEVIFIK o— R 0 % B4 5K E L b (JE&1-3em) Z#A, BI2RIIRSNS K9
RRFRERRERE 2 LTS, BULE I RBEE ET 5. vk, REFIIEE—FEM R E 722
FTIRKER L OHEEOMLZ &G A TN 5.

TERAEIRA B (LUT, BEE BT 5) 1L, ORI — R EOEE RS L R K G —
BAOWEREORREZTIHEENHRD. TRTNOREOE I N2-15ecme HAJEZ 2T H 0

, JES10-50 MM DEVEEZR L TWD Db H Y, 7o, Tombtb B ek E ke
Y. WK GEEEIEA L, BUbT 5 LEEICIZEFEARENEZAEL, PAY L LR, HER
BT HETH - THARICL T 5. ok, ZOAEBETICEENLRKERSLIT —A%ICHEH RO
HOBREZ.

JesiElx, MIKE—REALET XD THERMTERAETHD. —RICITEIHICZ LIIRER
TLHN, NTNCTITELBEREEZTRTHbH S, B L THAMRICS 720 2. s, MEH



UK AEPETORNEERER SR (0s) ORI ki)

12l AL WIEOBE ECEE OREPIR L, FiRE b L 87)

EDOFET DM TR <, B EUE ORENEOFEL o T ClIE ch 5. REPIC
TR R T X 9 ZefmFds L O Ak ORI BRI Z & A TV 5.

AIEOREIEL, HIGH g O IATERRT T700 madk & F bR <, BUEHUE TZ500-600m, P&
TIX400 mPst L 7o T D, Z OMANTALEI O RE A O FIEIZ ISV T H FEERT, M3 0 KRR



B AREPEOSLRIESE &R AR E KA (R 1 > v 0 18 549300m)

Hulsk CIEAI500MTdH H 23, T~ THES Aeo TN,

DU MU S FE ORI & AR ZE L OBIIR IZ >V Tl 2.

T Mg

RENETEL R Ok ¢, ERME MBI L OFRSEZ e L TREL WA, ZH#)I|CIIES
#9500 mMTHGH O~ > TEL600mEL E& 722 5T D, 7272, KB B CHE (LBERh)
DEEHT 2 Ml ClIIE 2200 NS L HRIEICHES 7o o T A. 20 K DL 7 A HAIEAL T O FE )|
EWEEBIZIB VT H R T, HERRY R SRR E L THREL TWEZ ER I N R 5.

Z OFCRHUS I BMAN IS FUS T OFEIT L, M ERIEEE AT L A LR ERV. BRI
DIEEADLFIITI0%L, LD L Z A%, K Bk Cri iV A3 1390 %4 < 72 -
T3, £/, BEAMREZ 2 GO LBRTH L. ZOHREMMBABO—FaalL— ez 2
L, WEiEF v — F2Ebts. KESIF50em-1mEOLONZ VA, L& iFemicETHH0
LD, 7B, =ENMOEBJININ AT, FIMITRIND L HICKL, BLUK, IZHYT 5
L BN D BB OHE AP LTV D,

r RS s

AR 0 & B AP EFEHIE & B ISV 2 2T, BRI MRS RGBS T bR
<700mEh Ed 5.

AU CU, 59 BUNRT & D IR & e BN & 72 0 B & R A DR LB 72> T .
TR T DRREK A % el EUE Y, TR &0k D WAL E Y, T EE R, K IEIRE
WiEE, WE A 2 ROMERA BT L O FEERIC XD 5 2 &N TE 5. BIREKL, (35 T



OFFEESEH O LRAITICHELET D, Z01E0, KINEKER S O _EATF120 mis L O TFAZ25miN
S AT, HHOB—IKAME ST DRSO 8 2 BB T BIEN H o T, “tuff zone”
ELTCEICE S, $£72, F&FoBKAIREIEKt, D A0 MmO A JEH I HET 5.

T O X O TS EAE O R E TR & . U ECE OB IR IR D eI IR R IR T
1Z40%LL T C, AR OEEREEREZ&H TH60-710% Thsd. WHRMTIIHEREEZED T
H60%59C, ELICEGIC > TETFOMMEZR LTS, & ITHERTIIFEHICE & Eo-Rs)E
EES 2L, MTEOBEHENE L S L 51kD.

5 Hi gk

K MFRIE DY 7 8D BN 5 T, JBIEIT400 mAsL & #< 72 5 L AR, TEEATEO
D CHE. B TR < O RIERER BB OB T L OB B, ARk -
IO ENDEDOHTHD. KPLITHREBIZE > THEDLNTEY, I LICTEICIIEWREE %
BELTWD. LEend->C, ZOHIRICHT 28 EAOLEY, WikAEOMEIEE L& TH40%N
HEETFLTVD.

Jep s

FEIARL O P 2 T AT 2 W) I AT O MU TIE, JBIRITR R0 Th 5. L5 CIIE FHaE o
FENFEETH LN, TLEHCIIEREEEZEL L, BESORUE CIIRE R EEE2 %< kAT
%, 2k, EEBERTIITEMICHE L RDENEKL BLUOKt, 2o TS, BREICHT 2HE
BADHERIL, KR T60%NATH DA, THITHE TND.

TR O WL % 72 9P 1138 KOG 2 YIS T, BRI K Th00 mIREE S 5728, PE)I ks
TR ERREN R AR LTV D & TATIF300MEL T &< 7225 T DL Al e &[RRI b -50 T I3l
BEAEBORED LV, SEICHERERE R EEREZ 72 LTS, BIEICHT 2 5 O HEI360
%N TH S.

KIEREWAB (09 1%, AENEFEICHAEL, HEEEAEHIEED O BRI 2 TR <
FEL TR BAR8E L UGB Cx 2. BT AR HNIT RINPE 5K 2kmfs 3 O &I ) 0 T
HBH. P, ZOWEBITHEBEHEERE (SRIED, 1965) O T80 N IR RD A 8 12
.

BANICE T SRS, )i c2omel LT, hEIHEE T15-20m, JAJIHIEC10-20m, ##
ORI CT3-5mé T~ 220 TR Y, &/ IS CIERARETH 5.

KIEIL, KE—IKABE BT HEREAE T, HURITRSND L 91242 < FECTsRzE2 29
MR D - T, EHAMRLE 72D L & HIZ, TRWARYATT I T ORET DHHIE D 93b D4k
BIEZR LTS, &L, SHIC20 MIICHREHREZRTHMOEHED 2 &b b D 0 ErEL 2
V. e, FEESHIIARHANIZRMME A S o TWTC, FEESE < ORI IEZILE O AR, TR
BEESSEE D 2 WITRKEHSL & IR EEO T ay 720 ZATWD., ZOZ L%, AER
WK Z B Eh L CHERS L - ELIHERI Ch D Z L 2R L TV 5.

ZOWENE, BIKE THDENAHE - R L OSIELS OSENTREIRS B 5 IR EREILI hib
STWTHAITE 2RV, TR0, 3-1. EmmTHBRZH N2 b Db Z 0. RHEAIE£0.5-1. ImmT



BIREET 5 BIKEMEE
(Parallel ~-laminated part)

r10m Aﬁ e I R e P
IKEBRIRE RT
o~ X8R
(Graded massive part)
TEHICHERS ARSI U
0 RERLG X EEC

B U RIFEKEDER (0s) O
R TR B )

R RZR L TWDED, HERHECH 5.

BEPCEKE, X, IAERHED CIIILEM2 55150
MEMDOEZAIZH-T, ESIFX3-5mTH 5.

T PR — K 0 % 7§ 7 Ml — o O B LRI
TTEEITR A BT 2 AT 5720, BT
VATZ I T &2 ORI B o TWD. BT T
X, ARBLXOREAOIENREROMA, MEO
HRRADHEANTEDLDHTHD.

BEIR A Kt 1%, Kt, D EAIFI50md & Z A%
ET S, EXF6-10mT, K, LREOHEREES
HoTWa., RE—KAGE R 5M—PROME
FRMEREIE C, ST CIIA % - ALET B L OIS
DEBITE DN, HEIEYIIRD b,

{£FH Makiyama chitanii ZE@HICEEH L, #HEL TET Do b L. AL L <GB
LD, BN ITH 5 FIT/RT L 91T Spirosigmoilinella compressa % ££ 9 Cyclammina-
Haplophragmoides-Martinottiella BEEEN O 70 5 EHEME O E A LA ET 5. BbA OERITHT
bo T, FHFEIRYE S O EERJES S Thyasira bisecta, “Malletia” sp., Liocyma? sp., Neptunea
sp. EELZICTEARVWARE, B - HE (1934) 12X SRBKEMSICIE, U LIEEE LR
(Coscinodiscus) BEZLRESNTND LI THD.

M ARITEEBLOERENDL, BR - fix (1933b- 1934) ONEHEMIIXLEINI HOTH
5. BT 2k & ORIR T, BRI (S81F0y, 1965) O H)IER £ OO E O R T

i, A A S DT o EIs OB (e -

JE8R, 1951) , B X OVLFEHBROTIZER T (FAIED,

#Foxr AHABEMNFLRLEE

(AE : AHEEX)
o o Eow &5 (R K BN REA K A I
% % "*““WWx\W%‘\\\\\ 1076| 929 ‘ 915 | 838 | 898 | 946
Bathysiphon sp. R F
Spirosigmoilinella compressa MATSUNAGA F F R
Cribrostomoides sp. R R R R
Haplophragmoides renzi Asano R
H. sp. R C R F R
Cyclammina ezoensis ASANO F F F F
C. japonica AsanNo F F F F
C. sp. F C R C F
Martinottiella communis d’ORBIGNY F R R A C
Eponides sp. R
Globigerina bulloides d’OrRBIGNY R

R---Rare, F---Few, C--Common, A:--Abundant



1970) [UTTRLLEN DA, TNENWVEHRFICEDBERIELELTHS. ks, ABITEM - BF
B IR OEHEA > b RAL AATK LS O 2B IR TE 5.

V. 2.3 ERHE

WmE K- Lo (1969)

B A LA R IRER) |_ii

ARHUHNZ BN TR BN TR 2B H 5.

S NP R AR IS FEET DR BRI D AR N—HINIC W e DR ) &l &
T O L, FETEMOREA D L PUIHEIC ST 2 I E 03 5. 2 O ERIE FALOR
IE & RIFRELIT IR,

BF REL, THORENE»LEE&E S>3 —HEOREME £ LT 5HE T, ZOREMRITES
THDH. W FEICITRERZELT A VA NEORKE (NBEREEUYD BREELTEY, 20
BRIV &> TRESIIR D DR S EOEE L, BEUCE T8 O LA ITIEs T 3 i (2 %
ETHIEND, TORKEBEALERBE Lz, 1277, BAEORBR IS & Tl T Il EA O
WENRZNEZALDB.

A - BE ABIRERFEHUROERERERF & S0 N\ERBE X OERANEORERIEHO TR
WRBEHE AR LT, T7bb, TAOMEFUEH & EALOSDIREERVE /L MaHE & o hEIic %
ETOHIREBIOVL NEEZERETHREMTHD. ABITEMHNS, BKARAR I OJRA L N
AR E TR E T HIXEE (Asy) &, BERDE IV NERERIUWE TV MEND 22 DIEBRER
JE (As, -Asy) 22433 5.

RBIOXI M 2K0E, SEICHE - LD (1969) 12X o THN—AREN—EHIRTRELIZHDT
BbDHN, FEHERETIX & AR PIHEREIX CI38E & 70 DEECE ORI R0, Fo, EREMICE < HER
L7c 2 b OHifEIE, HEREAHE RS ~M > TR 225 L RERTAMEEZT5 2 LMo T,
FNENOHILTOEFS IR ST L b FRHZRT b O TR,

FERHIROEAR & IR L@ Th 5.

AJETITIT M < DEEMEEIK A Z B LTS, ZhbmH BIRIKICh - - Clife L CEF T
&, JVEBICLS 2 b0 b2, L T OEEHERIX CTlEE DFEN L <, FEEE 723 IR EEK
BT A E D AL IS 5, FEBhIGHIEIC 5 ERED BT\ D CARHIEA, 1975). FMOAKR TN
XTI, ZORFBIZDVEL, #FE L GEHTE 2 b 0IIALNE T 28, EhiRifE c4ET
H5.

REOEEIL, ARETHEREX CIORAE AR SARENFARBIZ AT TOWBREO T H 2\ O kT,
91, 100 mZ R Y. PEERHEBRICITALATHE b < 2 0 R L LT L T 5. Zeds, dEEofE RN
T ORI AT L A EHT LRV OTHBLNTRVA, fEIE) (1975) OERHC L 5 &R
R L, 400mEl B D

{£F Makiyama chinanii (T2 EVA, FLXTEE ClIbmry b <, EBHIREEICITZ /IC
BENTVD., ELITWE IV MNEBICIIEE L TET L Z ERZW. FiLifbaidfiiimsEg o & <z
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BEIKAIRE RN DS FEH LTS, AR CIIAELE$)3 ) 72 < Spirosigmoilinella compressa,
Martinottiella communis % fLH L7219 72003, FIpiig (Wb, 1978) 8 JOMEHUR (4 HIE):
1975) 12 X AARBUE)LEHT 201, KBIITAHNE & BEELL 72 Spirosigmoilinella compressa
% {5 Cyclammina-Haprophragmoides-Martinottiella £ & Vx5 HDTH S.

BEAIIRCIEd 528, 28 PO E 2> 5 Macoma calcarea, Neptunea sp. %, K
JIHFE O FLXTERE E#A>5 Lucinoma acutilineatum, Macoma calcarea % PEH! L7z,

ek, AR - AR (1951) 12Xk o T, KRPIRIROARENAE) S Lucinoma acutilineatum, Lucinoma
sp., Natica sp., Solemya tokunagai, Venus? sp., Yoldia scapha i3 X O'Yoldia sp. DFEH 3 #H
HINTND.

s AJE, Ve BEE IV NEREEBIUWE IV MEEERE L, TEOALXEE T2
WEHEAEA WA T 22 &0 b, NEMBONER B KOERNE TS (B2 - 4, 1933b, 1934)
IR END LD THAH . AEIEes - 88 (1951) OKVIEBIOREMIEICITFHEEL, =
BE (1965) OFSHH)IEOREEMEEICHD. £, REITESN - AT (1965) O k=
IS U, VLA OTTAERE B (A1Eh, 1970) ICxtteshs.

ARETEMB ZOPEMEA S, BAL B AR B HIROM) I EICH b T& 5.

AAMEE (As,)

A8 DRI TIRN O S8 N & FIRICW e 5 THh 5.

AT A KON BB A Z N E Y B THRET I2ARENED LALIcH T, kb
AR NES R A TERL L Cofid 2 il & VAT RO BRI O & e k& < 245 3T
2.

FE16 JEPGERE - FLAREE (As,) DOUEE TV MEIIE (R i)



P C IR 2 72 97 A RS T 0 BT, TR S 930 mOBFIR A ORIk O e & <0
RFEORET DIHEEREOHENH > T, &5 LIS CREIL L THlfA U L3 2K GO E
MHEZELTND. FEENLI0MD & ZAICITHE & 72 28 S4-6mOEEIKE (S,) BEZL TV
208, ZOMTIEHMRE 2T 2MKAQREDMERTH D, BIKES, » HIEIREEOREKE L LT

BRI S £ CORMIT, &L LTHWER IV MNERS 2D, BELKATRS &RV IV Na
EDOHEBOEIN10-15ecmERREL oo TS, BEIKAES, D ETICEIT D 20 X 5 el ofsk

A E L TR LS.

ek, AEHNEOHEEEIGTWEE R EBII THOL AL ZAICHB L LTHROLND. F
LESEEDLDE LTIE, TE)IFE TS, D _EAEKI120 M IC 310 mOJE S THIET 5.

ARIBOE S, LM T450-500md 5 2%, PEEBHME CIX#E < 300mn b Z AT L7225,

BEREIE, WIRGB—RFIRGE BT 27 A A NEAFEIKE T, MRS O BAEHKIRHDET

HDH. WMNTHREE LEIKE L, SEHEX TR CARIEN, 19760RRESLELVERD) Ho
T, KEWHRXTIZ 2B TH L. 2D1Eh, =@IIFHETIES, D EA150mD & Z AIZS;ITH
Y5 L BN DEE3-4mOBEIKANH 5.

E&JBERER (U) (3, fE CHEIE), 197T508HKES, ITHT=5) 7 b B (

1978) FCTLLHEB L CTHREL CWD. ABITHLT - 1I8RICRT L 912, Bildh7 < FEITsLikom
FrE LD, EEASXOMRIE 2D &L BT, ENWARTTT I TORET LS HI9K) 1B Y 2
DY, IBIED LR EEICIIE (D0 ) CEIRE 2T 2 OB ST D. E g,

B TR EUE B £ OB E TS HSE LS 5\ I T r v 7 2 EATEYD, SOICHEK
EEMN A 72 LTV D L ARFIC B A > TW D il biud. 20 X ) ARG, AREW
JEHORNNEREREE L FEEL72b 0T, MEABE L THE L2 LA2RLTWD. 2 - B
(1970) 1&, AKJEIZHERS U 7o KILVEHERE) D02 AT > TV DA, T ORKS 8L, HERRER DR ED
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(Written in 1979)

(Abstract)

This district is situated in the southeastern part of Matsumae Peninsula, south-
western Hokkaido. It is located between latitude 41° 40’ -41° 50" N and longitude 140°

15" -140" 30" E and faces the Tsugaru Strait on the southeast.

Geology

The area of this sheet map is a northern extension of the “Green Tuff” area of
the Inner Northeast Japan where sedimentary and volcanic rocks of Neogene are
distributed extensively on the basement composed of late Paleozoic and early Mesozoic
strata, without the intercalations of Cretaceous to Paleogene ones between them. In
addition, intrusive rocks and Quaternary sediments develop.

Geological successions in this district are shown in the Table 1.



Table 1

Age Stratigraphy T‘;.':,: Lithic facies Remarks
(m)
Sand dune deposits, moor Sand, peat, gravel, sand and clay
o5 |Holocene | geposits, Alluvium
2 .
K] Pleiss |Coastal terrace| River terrace .
& tocene | deposits 1~3-| deposits 1~2 Sand and gravel Gravel, sand and clay
Tate Formation 20 Massive tuffaceous siltstone with tuff
2 g_ Sandy siltstone bed Massive sandy siltstone with tuff
of 2|52 :
2| 5 |58| Alternation of Alternation of mudstone and sandy siltstone
| = |2=| mudstone and ith. taff
© - 2 sandy siltstone with
g g al s 900~ Mudstone, alternation of mudstone and siit-
o 3 €| B 1 Satsukari  Member | 1100| _stone .
H 2 s - Dacite tuff in basal part
= = = F . 20~| Siliceous shale with mudstone
X . ¢ :
Kikonai  Formation 710|  Glauconitic siltstone in basal part
lina
Oanzaigawa Formati ~40] Conglomerate aml sandstone Opercu lzone
Upper : Andesite lava and pyroclastic rocks, i )
Fukuyama Formation 350+ with sandstone and siltstone Ka“‘f‘l"‘;:““'
Lower : Basalt lava and pyroclastic rocks
PO
Mesozoic Kamiiso Group Slate; chert, sandstone and tuff
Pal Mat Group Sandstone, slate, chert, conglomerate and tuff

Pal eozoic and Mesozoic

The northwestern part of the mapped area is mostly occupied by the Matsumae
Group which forms the Esashi Uplift Block extending about 20km N-S and 15km
E-W long. In the Group some fossils as fusulinids, corals and conodonts indicating
Carboniferous and Permian ages had been found at the outsides of this sheet area.
However, quite recently some conodont fossils leading the Late Triassic were also
discovered in the adjacent area. The Group consists of geosynclinal deposits such as
graded sandstone, black slate, chert, basic tuff and rhysmic alternation of sandstone
and slate. Total thickness of the Group is estimated as several kilometers, and almost
all members of the Group with the exception of the lowermost part crop out in the
mapped area.

The Kamiiso Group constructing the Kamiiso Uplift Block appeares as the base-
ment of the Neogene strata in the northeastern part of the area. Conodont and other
fossils discovered in adjacent areas suggest that the Group belongs to the early Meso-
zoic (probably Traissic to Jurassic). The Group consists mainly of black slate, chert,
sandstone, conglomerate and limestone which are similar in lithology to those of the
Matsumae Group.



Neogene

Neogene in this district is divided into the Fukuyama Formation of the Lower
Miocene and the Hiyama Group of the Upper Miocene.

Fukuyama Formation

The Fukuyama Formation, the lowermost member of the Neogene in southwestern
Hokkaido, covers the Matsumae and Kamiiso Groups in unconformable relation. This
is composed of terrestrial volcanic rocks which are suffered to hydrothermal alteration.
Sandstone, conglomerate and mudstone are partly distributed, from coaly shale of
which pollen fossils shown in the Table 3 of Japanese Text are produced. They
correspond to the Aniai Flora indicating the environment of cool-temperate climate
in Early Miocene.

Hiyama Group

The Hiyama Group is composed of muddy marine deposits accumulated successively
during an extensive transgression prevailed in Middle to Late Miocene, and divided
lithologically into the Oanzaigawa, Kikonai, Assabu and Tate Formations in ascending
order.

The Oanzaigawa Formation, the lowermost sediments of the Hiyama Group,
crops widely and overlies lower strata in unconformable relation. It consists of marine
conglomerate and sandstone and is 40m thick even in maximum. Such fossils as
molluscs, large foraminiferas, produced from this formation indicate Middle Miocene
in age.

The Kikonai Formation, characterized lithologically by “hard shale”, is composed
of siliceous hard shale, alternation of hard and soft mudstones, and mudstone. A
tuffaceous sandstone, the Okawa Tuffaceous Sandstone Bed (Os), is intercalated in
the middle part of this formation, in addition to which some acid tuffs are traceable.
This formation is 700m thick in maximum in the central area of subsidence, 500 to
600m thick in the eastern area and 400m = thick in the western area.

The Assabu Formation is divided into two members, namely lower Satsukari and
upper Sasukezawa Members. The Uriyagawa Tuff Bed (Ut) of biotite dacite, 10m =+
thick, is the basal part of this formation and widely traceable. In addition to this,
many dacite tuff beds are intercalated within the formation, and traceable beds among
them are shown on the map. The Satsukari Member (As,) is of mudstone with “hard
shale” in the lower and middle parts, and is mainly made up of alternation of
mudstone and siltstone in the upper one. The Sasukezawa Member is of alternation
of sandstone and sandy siltstone in the lower part, and massive sandy siltstone in
the upper one. The Assabu Formation is about 1,100m thich in the central area and
its thickness becomes thinner westwards.

The Tate Formation is lithologically transitional from the Assabu Formation and
is composed of massive tuffaceous siltstone and diatomaceous siltstone intercalating



thin layers of vitric tuff. Siltstone is ill-sorted and contains pumice grains, coaly
material, rounded pebbles and biotite flakes.

Neogene intrusive rocks and lava domes in this area are dolerite and rhyolite in
Miocene, and basalt, pyroxene-bearing hornblende andesite and hornblende dacite in
Pliocene.

Geologic Structures

In and around the mapped area folds and faults of N-S trend are predominantly
developed in the Neogene strata.

Main synclines and anticlines of broad gentle hinge zone are as follows: The
Tate Syncline and Kikonai Syncline are formed respectively at the north and south
of the central subsiding zone in the Tate-Kikonai Sedimentary Province. The Uriya
Anticline is developed at the southeastern part of the Esashi Uplift Block. And the
Uguigawa Syncline and Uguigawa Anticline are both found in the west of the Uriya
Anticline.

The Kikonai Fault at the eastern border of the Esashi Block and the Ohiragawa
Fault which runs through on the eastside of the Kikonai Fault and in parallel to it
are both tectonically of great significance. These N-S trending faults were formed
under the intimate relation to the differential movement of basement blocks and the
developement of folded deformations.

After these structures of N-S trend were formed, the younger faults of NW-SE
and NE-SW trends followed and cut-off the former folds and faults.

Quaternary

Three coastal terraces develop along the marine coast facing the Tsugaru Strait.
Two river terrace deposits are distributed along the Amano-gawa. They are composed
of gravel and sand.

Alluvium developing under the flood planes of each river, and dune sand and
moor deposits distributed in the coastal plane are Holocene in age.

Economic Geology

As for the mineral resources, limonite ore deposits had been exploited in a small
scale and iron-sulphide and manganese ores had been prospected but not utilized. Oil
seapages, hot springs and mineral springs are found and some of the last are used at
present.

Landslides of moderately large scale are distributed sporadically in the region
where the muddy strata of Neogene Hiyama Group are developed. They should be
noticed on the view-points of disaster prevention and forest protection.
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