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B1E By HRE\EGIF=AKEOCFEER  EHEe, 1990

g % mE s E B E Ktsrzk
No. 075 076 078 079 080 081 083 094 093
$i0, 59.84 56.84 | 53.94 56.77 57.12  60.39 64.15  62.84 | 64.47
TiO, 0.59  0.56 | 0.62 055 0.6  0.63  0.65 0.43 0.35
ALO, | 16.74 16.25 | 19.68 18.27 18.09 _ 16.83 15.01  15.28 | 15.83
Fe,0, | 3.30 2.0 | 3.15 3.46  2.37  1.80  1.84 2.27 2.74
FeO* 2.36  3.80 | 4.5 376 419 524  5.60 3.21 2.08
MnO 0.08  0.09 | 013 0.08 0.6 014  0.17 0.15 0.09
MgO 2.85 3.23 | 254 346 199 246 1.8 2.89 2.28
Ca0 6.85 4.78 | 8.8 802 745 6.8  4.77 6.44 4.88
Na;O 2.8 3.06 | 2.97 270 3.56  2.79  3.34 2.50 2.86
K.O 1.29 153 | 1.06 0.87  0.87 1.1z 1.32 0.36 1.50
P,0, 0.13  0.08 | 012 019 0.14 026  0.25 0.06 0.06
H.0* 1.8  3.54 | 1.32 0.9 038 056 0.9 2.03 1.17
H,0 0.76  1.17 | 0.62  0.92  0.40  0.40  °0.31 0.35 1.24
CO, 2.19 2.25 1.32
Total | 99.55 99.52 | 99.54  99.99  99.58  99.50  99.64  100.13 | 99.55
wt%| Na20+K:0
sj HA = .
. ®
] . o
®
'////////‘ LT i
1 & sk
o FylEkG
® KLs&FAHA b
0 . \ .
50 60 Si02 wt% 70

BIN o BEEHROFE=RKLED Si0,-Na,0+ K0
¥ 1 ROSHEE HO+ L CO, ML ER T W00% K BFIHEL @ TR L

EREENTNT, MR ORI CH D Z L E2RE L T D . LLEOLaE R
HAT, MARE EEIXTH TR OmMEIC, BV EE CHE L ETH S .
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F2E WMABOERLE JuRizy, 1986)

3 MF IRFHIRENL, #ORBER

REEYLA
Chlamys sp.
Gloripallium crassivenium (Yokoyama)
Venus trewma Gould

E=EiN: b
Globigerina praebulloides Blow
Globigerina woodi Jenkins
Globigerinoides trilobus (Reuss)
Globigerinita glutinata (Egger)
Globorotalia bella Jenkins
Amphicoryna scalaris sagamiensis (Asano)
Cassidulina laevigata carinata Cushman
Elphidium sendaiense Takayanagi
Flovilus japonicus (Asano)
Globocassidulina subglobosa (Brady)
Guttulina orientalis Cushman and Ozawa
Hanzawaia nipponica (Asano)
Lenticulina lucida (Cushman)
Lenticulina miyagiensis (Asano)
Lenticulina nikobarensis (Schwarger)
Lenticulina orbicularis (d’Orbigny)
Lenticulina pseudorotulata (Asano)
Melonis pompilioides (Fichtel and Moll)
Oolina melo d’Orbigny
Sigmoidella pacifica Cushman

Sigmomorphina notoensis Asano

5 M TEURNTELIRBZER
Pelecypoda
Chlamys sp.
Palliolum sp.
Brachiopoda
Terebratulina sp.
Echinoidea
Linthia nipponica Yoshiwara

6 M TEILRHEIER

Pelecypoda
Nanaochlamys notoensis (Yokoyama)
Chlamys cf. kaneharai (Yokoyama)
Kotorapecten kagamianus (Yokoyama)
Vasticardium sp.
Mercenaria yokoyamai (Makiyama)
Pitar? sp.

Sponge
Aphrocallistes sp.

9 M ERETHAFE 2. 5km

Pelecypoda
Nanaochlamys sp.
Chlamys cf. miyatokoensis (Nomura and Hatai)
Mizuhopecten sp.
Gloripallium sp.
Modiolus yasuhiroi Kamada
Cyclocardia siogamensis (Nomura)

Gastropoda
Neptunea? sp.
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Chlamys arakawai (Nomura)
Mizuhopecten paraplebejus (Nomura and Hatai)
90M  IRTFHET/ AR OB
Chlamys kaneharai (Yokoyama)
9IM meFEIAENLEAER DR
Chlamys miyatokoensts (Nomura and Hatai)
Fulgoraria striata Y okoyama
Aphrocallistes sp.




i, BHRRCHRTE Ah -7, FREREORO ERIC bb Tt s (E5I, 1991) .
FIEMIBIE IS DAL PEER IR < AT 5 . JEIRIIAHIBEN CIIBEHNAZ LWOTRITH 228, F
BT AT TR 80m & S v T D (dbAHEAN, 1986) .

BFREFR AHIEAN TIEFMOHBEAREL L TORWOTRITH D . HA B EE IR
BALPEM I T RIVE O LR E B, —EEET 5 (dLANEDy, 1986) .

A BEOROBEHTIE, F& L THE - mEalcib LIHRE) 67220, RIEEO/NMEL ST .
B10em BALOREHEATEL, B L WD . o, BHRICELE S en OB A HEICEL, =
R LTt s 295 . EWIRIEHIRPN ORI T I, RSB OFEE L 72wk Litg o
MR - FRIOETH D .

ERRUVER AHIBN, O OCE OWE T/ 23, FH&% OB XINE ik N C I 25 oA BI L
FAROEHBEAZEL TNT, ZSD(EADSABIEPH P S Pt oE L Sh g
(Abrf1Eh>, 1986) .

V. 4 {ELRJE (Fe, Fs)

BB Hak, EILRBIEAEK, AR EE LRI IS < S5 % NFRIRIEIC 4 BTN
CERPGRESEE BT 2L —IF, 1976 : AbAFIED, 1986) . LAcL, ARIFHE D/ NEFFAIRJE & 135D
M U Bl MBI HER LT = & B 1, BIOHUE & L CH- i L.

Bak A IREEHEOE =REOEAOBEHERHEE

No. BMES GSIR  RE = B EAUE Km%”ﬁL?Mwmg)

o 4 11 054 470
E’E’EE%K’@E 11.6+0.6Ma o
3N 1.19 054 569

1 IG90001 64697 =&

I L L] .
2  1G92001 64703 & FAFA L 5.5+0.1Ma 1.75 0373 22

#l%E 1 :Teledyne Isotop #t
2 :Institute of Geological & Nuclear Sciences Limited (New Zealand)

Shot R ax HRMAE BEESHR e BPNTFT O OHE vk FRE
No. HMEFS GSIR HELY MK e jrbedn 1 HRE P X pm)  (Ma) BE

3 IG95391 64704 VNI 30 3.03X10°(297) 1.01X10°(986) 83 8.24 (1270) 0526 100 9.2+07 ED2

4 IGY94013a 64705 NI 30 1.55X10°(61) 1.47X10°(576) 81 8.25 (1272) 0.665 140 33+05 ED2

BE BT varrIvr K

1 BBRETHORUESHEHEE RAREFBRGSE

2 REsHFAFA VR Kby RIUHE)

3 TBWRBOMET 44 FARE FEDNHTELR

4 PEHETHROAERBHERZECANGT /A bak KRS/ Tl
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SHERVEE AHAGH O LFHFELIR, DAFR, &R, —8ORERWICHHT S, £z,
AU AT T OB R (BIR - AL 1988 - H 5 K) TiX, BT & Bl Z ELRE 8km FREE DAL
MR OB A OTE ) BEIREZRD, MEEHEAMOGFENEE SN TS @pEEEEEIR- RV
X—JF, 1976) . FEILIEIL Z OKGEABEDHMIA TR L T\ 5 . AEOBIEIL, HIZR TIL FRAER T
VD, WEEERERT VX T (1976) 12K DEILFNAILAEE ORA RN TOR—Y > 75
HEE (FEIR) NHAT, 600mfEELE RELOND.

BFEFE TIoME & OBMRIZEHAZ LW O TR TRV, TELR O K TR LRE of
BEARATE EOI L MALBELTWD (10 X) . 2 2 CIEIEEREHE TR LIRE DM R OBSA
DAL S B ONDEERIE, BUEIKE, YV NEREOBIIEA TS . Z o mEITER
BHLR, HIRT, 2HDOEMNTHY, BiEH THAH . ZOREANOMICEEND &, TEILREOAMIL
B ORI - 2V ME~EEPIZIR> TRIFZEM L T D L FEILFAIRAES ORI TR D)1
JE & MBI T, AELRED R B O SN Z AR E SR EOARES TE-TWT, TOff
EOTEPE PICER R IE O EREZ ST AR S RHIICEREN T D . ZOBEEIRIZE A CHATE
DEBE L2 RZINEEN GRS . Fo, BREEEERT RNV F—TT (1976) OIELAIRIY TRV O
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100 MM OBIKET Y v S WS THET DB O GEREILFD

HERHNC L 2 &, ITETHERARO TIE TEEE 2 X\ C, EEMABORIEEE->T\D (59
&) .

B BB UTHES, BIRERS, YV NENLR D . £, MR TIIEETE 20N,
B CILBEIR S R O IR B DMRIET 5 2 & D3 e b TG .

FEA TR ORI AR 50em FREE/SAS, WHAR 20em LA T C, BERRIZZILE, T4 4 b &k e
EEEL, ZROIETMAERE 5N 2 ZE KNSR L. BRI, RICAT 282, RE
J&EARTr, IR T, WINR R OBEE 2 Mo B2 R T G EE R oD GE11R) .
F 7, ABIF KR I O @R TIEHME TE R OB 2 1155 O E# 5 < TeiLME2RBUE 23R I L S
N5 DFROCER IRV TIEIE L 2V MAIFEEE R L, M WAEZ 7292 L% (F12K),
T T & ET D . 2 D OHERREE AL 72> 6 B CARRB IR 2V LIIEUE T A 5 . IEILIRE X
BYPUN T2 L, R B EHEMEZ 2L, BEARKEEANTVWDIEZARH S .

WRAEEEEIR T R X—IT (1976) 12 & 2 ALILANEIRFE T T ORITH TITHRE 801. 5m E THRHI S
AU, HUERAHTITH A BERCE, TREE 16-655. 2m o3 EILJE, TNLURITMIATE Ch o7 Z OB H TG
JE16-100m 2345 L VR OTJE, 100-135m AEEIKAMESS, 135-188m 3B L VAT, 188-379m 2%
e, 379-655. 2m (TREBUCE L KILABE CTHD BEIX) .

LERRUVER HBLUREORNRZ R A B LN TOARWA, BILHKAIRO VL MEEN D,
IRER OERbARDE RN EN T .

RO KIS E BN OB ONTZT A A NABEO 7 A vy ay b7 v 7EREZMEL,
9.6 = 0. TMa DEMRIEE Rz BBAR) . ZOT A P4 MEIEILIRBORESE Tl D ATREMED TR &
HTHIE LA, MERROBEFIC LU, ARFEO D0 o U XFMEE S0 - mTetE s <, AR
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B VIVFDERERED
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HIRERRE (Fse)
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SIS
ZUBDP-KES

B2 RILRENEIRC B 5 1EILIRE ORI

ENFE R ST ENEZEZLNDEH L. LEER-> T, TEIRIEHERERFO K LTEENC L » TR S N- 1
ARV ZOERITHIAEEIERE O KILEE ORI D T L, iz Z ORI R O
U 72 K ILE S AR R M PN 1A L7220

V. 5 /NEFRRR)E (0s, Ot)
R WEEEEAERT X VX T (1976)



Wi S0 s R S D SEB T 58 IR O /N RRIR TH D .

SERUBE AL OB RITAIER ) 5 B 2 C L FBINT S AT DT, i /i
% . ALBEOZEED LHEEN L, N IRE SR RO A S, S8, KOt ihE 2

FHEBN S TR AT 5 GAFEPEEAEIRT VX —)T, 1976 ; BhkIR, 1992) . A4 IHigkNIz 5y
A LT 2/ NPT, S0 LB M G 404 3 5 /NBFAA YU O RIS YR & IR BRI B AT
2Hb0CTHD . FEIAHIBANCIZ40m DL ETH D2, FEEIXIEHIKNTIZ700m & S Ty
% (deAhiEay, 1986) .

BFEFR AN CIIBIEEOMESEE RESICE> TN D .

B AR O/ NIRRT IEEEMERRCH, s (Fo), BEKERE, vV A (Fs) mbigy,
ES 108t FoiiEEki GB13K) . 2 2 CRBITBKER, vV MaEELT D THE, B
PEEER S L B8 IS E e BIIC T bid . TEORIKER &L, KAG, BOET, ATRORZEH
ZRL, Vb IRETHEEZ72 L, #ONTERBEA TS . EEOBIEER S T EARE HO
TR EE R L, —EBICKIIBEEIR S 2, KILERAEELZ en3b D . B (1992) ICkDEAR
JE TR 22 LEER ORI & S5 .

ERRUENR AHIN TG SN TRV, 555 LN T3 3 o n 2 LT T
whEttoME L HEE ST D deRiEs, 1986) .

IV. 6 JEEERE (Gt)

w8 F)INED (1954)
Bty 5 TR BT A ORER (BRI .
DHEROBE  ZEEINTE 7 160 85 O BRI DTN T 5 . B T 1355 L X sk o>

DR E ] #EOE R

sirgRe |3
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YE(HEE)
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TR & — BIME IS STET I 0 TR AT 5 . BRI AN Tl 40m DLk, F500 % O BIXIR
HN CIX 100-150m T 5 (AbAHEAs, 1986) .

BRFEFE AU CIITLOHE & OFEFRABIEZ T E 2003, T L BIE s N Tl T AL 0/ NS
PEEBESS, TRINVEEABDERER EOPHRE RESICE > TV eAhiEs, 1986) .
B AHROBEGIIKG, OCEE QBB T, B L TOSNEBAD R0 T WARE L v
REGd, RHEA, AT, ARATREDOBERNBICO L . BIEARICHE T M OMBEARE L, B
PR ERRRICEIN TV 2 2 LD 5 .

AR

RO ARAT A YA NEEREEKE  GST R 64702 (1695446)

FEHE « FEAR A MU AL B 00 SEERT A 4 IR HUTE BN L BLIR OSBRI |

fheh o A3 (B 3mm DLT) - REA (BE3mm LT - AA (B 1nm LLT) - KL (B&
1. 5mm LAR) « K415 .
INBIFHEBRO LR RS TH D . AT —ATE . SRR KSR CRME 2o .
ARAILZ =80, Y=gk, Yil=kko . SEEnso R,

BB 22X 0T v ZHERE ST, R ITOE.

ME

L KO- Ul (1988) 12XV, RHIAO AT AT OFALOFEN S 5.7 £ 0. 5Ma,
BERH D BETRTE 7 OB D 5.7 + 0. 3Ma O2E K-Ar BEHERER G SN TWE . LI~ T, B
ER TG E ok IEEY TH D .

V. 7 Ktr#&TAY A+ (D1, Dp)

WA EHWE (1991) oKL,y HBEAELICEEZED Tm4 L. 72, ERE2 (1971) LOHAIR
2 (1971) DA r FARZUE SR Er BT A A MNTHET S .

DI KLy HRTA VA MIMATE & RIEEICE > TR O K L7 FOIHKZ R L T 5.
FEiz, LA T ZOONSREZIEERIA L, T OIZEEOHE & OBIRAE 52 TR
Kbr BT AFA FESHEBETHNT, Kby o Oz v EHLTh 5 AR S .

B ATV MIMAE LIICEAL, M LZEENLRY, KL R OER A RS
RS Kby ROWEMITIAS F— A0 85 M2 5305, 2720 RASEA TS . BHikoE
TRESITSREEE TH D0, AR OZ LUk LIRS R OBERATEE ) B2 % . A EI
PR 7R\ Ny UAkER (4 D BE A B T o M A SRR A 22 LS OB, KILAESE K X ASE T, —#b
BEICEBANALZES, SOLELTNTD.

ARRH
SR A EEE G A Y b GSJ R 64703 (1692001)
PEH « PEIR © AEILAT R ZRILTERIPE J5 0. Sk,



BOgh : AR, f, WG, SEOEEn, SEmRIa, SREK.
BHEAR (B0, 2-5mm) IR CT Ty oW LT 7T RIA4 R ThY, BikEs R
O, WL BEWIRTH D . A (FR5mm BLF) 1XT & A EDBIRESS T, Sk
fEim e DD . WA (7R0.2-0. 5mm) (RS, IS ROMRIMES LTS
SERREG (£20. 2-2mm) 1D RT, BHBAREICEE L TWD Z ENRE, 31 MELZA
MG 2 O EEHR, fiaR & RohAREACEBEAICEDZIEER bET.

FAk RERA - BIRNES - 8L, A TR E YTy JHIRRE R T AR & U GRIRA &R

et

FR  ALZLEERTAE RIS NT 8 ORI B DN T ONF B LRTOE M Th A
Y. ZORIEEDK-Ar BEFEMRIZ5.5 £0. IMa (54 £) THY, LanS-o THEFIEIICHEH L
HLEDOTHD.

V. 8 DA (Tm)

48 VYabe and Aoki (1923) . AJBIZF)INEA> (1954) OMEE EEICHY L, HEEIIR =R
MiFHRDOED N8 & 2O FRALORMEZ AR bOICHY T 5 . EIREMERK (A, 1967) Ol
M HED NBICHY Y5 .

= UETHEON (16 RIEhER)

PERUBE AU ORERNTAIN , &R, FREOMEILF S/ 0, BEARICHM L TN,
WL B IR W ORRNGIFICE I LT\ D . Eiz, FEBRTE 7 Pl o) 1 K& OVESIRITE ) FPE 5 )1
CHOLTIRBEENH S . BITEHR(1991) 12X 2D L BRETAEDOE) IRV b T M RafmAR S
NTVDN, WIKELHOI- OB MRT D LN TERhoTz.

BFEKR EonfEL FOMEOBRIT, ARIEHIEN TS RYITH 545, FEI L RIE
Hulge CIE AL DRI/ NN % RIS > T\ D (IR, 1992) . BB HIRINE kAN Tl
TALOREFTEOAEEOWE - Vv MEZEEIEY, IR LT 5 (ekhiEsy, 1986) .

B8 BonEIEEE LTHEATRAOI IV NENPSRY, —BTREZEY, KEAOMIEE
PR A TN D - b ME R OVEE IR ekt SO R % B L, BIR 72138 em BAAL O
1B Aa R .

ERERUVER EERETY (), Mk OEREOE 25 . JEILFEIARR CHEERT E i & 51
JFRTEALADERPERE SN TWT GEHE - AbFNZA, 1986), EILANIEILE THAEY, HZp ok
ARRESN TS GB6ER : EikIEA, 1986) . HIATIEAIZE CHREIRTR M C b 8o a2
RwEashni.

V. 9 /NEFHE (0d, Op)

w8 LR (1958) . 722 LHER (1958) OMIEXK T, /NFHEIZ EIoEEKBLED SN TN .
R CIEALANZA (1981) OFTHEICHEVY, miEKE & /NP HIEZ X5 L CRidid 2 . Alko/NFH



F5KR BEOOBOEHRME GuAHiEs», 1986)

Be6x BONBoOELELA

18M  ZEETHTAE) | R e F7

Anadara amicula (Yokoyama)

Anadara cf. tatunokutiensis (Nomura and Hatai)

Fortipecten takahashii (Yokoyama)
Felaniella usta (Gould)

Clinocardinum californiense (Deshayes)
Macoma tokyoensis Makiyama

Cyclina sp.

Caryocorbula (Anisocorbula) venusta (Gould)

Panope japonica A. Adams

19M  ZEBURTEIATE )

Anadara tatunokutiensis (Nomura and Hatai)
Fortipecten takahashii (Yokoyama)

Fulvia sp.

Servipes groenlandicus (Bruguiere)

Macoma calcarea (Gmelin)

Cyclina sinensis (Gmelin)

4 MP  FE1lik/hE

wEEYLa
Macoma cf. tokyoensis Makiyama
Mya japonica Jay

Liztvkl =)
Fagus paleocrvanata Okutsu
Castanea crenata Seib & Zucc.
Alnus firma Seib & Zucc.
Tripetalia sp.
Hamamelis sp.
Wistaria sp.

Sequoia sp.

88DMP LA/ INBATIE

Li=kzil =]
Alnus pendula Matsum.
Fuagus crenata Bl
Rhododendyon kaempferi Planchon
Schizofragma hydrangeoides S. et Z.
Corylus sp.
Sasa sp.
EELA
Cyclotella sp.
Diatoma sp.
Gromphonema sp.
Navicula sp.
Synedra sp.
Rhopalodia sp.
Triceratium sp.
Lo¢r sz
Anodonta sp.

8OMP  FELLIARTE/INE 3T Belfs ) || BiEssk

gohamec
Macoma cf. tokyoensis Makiyama
Mya japonica Jay
ity dlday
Fagus palaeocrenata Okutsu
Castanea crenata Blume
Alnus cf. firma Seibu. et Zucc.
Alnus sp.
Tripetaria sp.
Corylus? sp.
Hamamelis sp.
Wisteria sp.
Sequoia sp.
Chamaecyparis? sp.
Ericaceae sp.

(VR i 2, 1986)

JEIXALATIEAY (1986) K OVEHRIR (1991) IZ Xk o CHlfilglE (2R, 1954) LRI TV D HIEICHHY S
5 AWETIR, AR N E SIS RO JE A B, AR D/ NS &R AR A Y
5z kR, FEBEE) I R IR O MU (AbATE 2y, 1981) THOWOWHEL THD 2 Ennd, /NFHE
J& D HE A B NS

TR EHRINSEER N T () X8 MR VE ) ONSHE) BV T D .

SWEBUBE /NI R AR B AL R e O G 0 R I IR < B LT T, M EHEB oD TR
EEOEMOILE NN NRARIEIZ i LTV 5 . B I AKE O TG, FEOEHCIEs



VA KPETHERE I O TR SRR » THBH LTV 5 . ISR AL TR EE OB LA IR OB O —
Th, MABKEO FI/NFHE &AL AIEENEHN L T\W5 . £z, AHugA s, R
5 o s DAL D BB IR A & BRI RY A« LV MAES LTS L ERE (1991) 1dZh
ZHA BV ETE & 8 OIFREIRE TH A L LTWED, ZOBKETANARGEZE %S, &
HHAZEATWT, BEBORME B> TWD . IAELIROE 2 LT, HABIATEIC M2
BRHERIE 2 2 L TRV . ARIFEHRE T Z oMikosE &/ N NFHEICE DT .

BFEF AHSNo/NFRIEETAOMERE, SIEE, NERREE TOPHE REAICE .
FIZREr BT A VA NO—H%2FE - T D . FIARHIROALHER & CREFE O E O 18 % RIS
THESTWD . ZEEIRT S CIIEk RN R OJLEBE 4 B A C, BIfRBR R EG T CEDOr@aE > T
W5 . B EAR D 2 R OBSETIE, B ABOMEEAS 20-30 EHEE L TWT, Zhz Eo/NF
HEDOAEERAIES I - T D . LavL, ZEEHTEL AT O 58 ) A O FEHE T i3/ NE @ i F b
OEEMRRIRA DR EO OV NEEZATICE > TWC, OO BB OBIERICE S EN, &
MR EDY, WARRESHERD D Z LR TE R oT.

& [ ] as ewmue
> (m 03] PR RS
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B8 NEHEEITT A A NEORAEIE KOS, B, BEIKE O KOV FOFER RV L
KEFEOHEN 2D, —EBTHV R Z et

/NP L KARHERE) & DD T A A MEABIKCEE A I (314, 15, 16 [X) . BAkE
PATE AN O/ NFHRE T4 B E, D b 5-6 FITET 2 LA BN52, HEK ETiEE
SO IR e & O HE R BR H D W HUE S TE DA A2 FKR LTS L 23 i) HIEH T 7 #eo
EBRE BTSN TVWD (eRiEa, 1981 : Ishida, 1981) .

BRARKETBIIESEn 2V L 105n T, BMRH Y, 0O TEITIRK TRIKAR B OB A EEIK 4
AR OUK IR S 672 0, FALOHIE A HIR] S 72 MHH Y 2 D TWDH 2 &R 5 . £ i
SR TR BRI R & OHERIEE 2 55 . F72, LIFUIZKINEACBAT AEEDRFRD H i
(F1T), RIEARRFRREEFEZEALTND.

BT L LR em 220 LA 10em, HAERV LEMEORIRS S . B e LTREA,
A%, $ILAEER, LELIERITEALEATHT, —HTANNA EITEMEAEZ A TS . i,
BRO DL T ROTSEA N tite. R % T BT 1 SRR B A & 2 LTI H 5
FEEFINPFN AT L, WIS AR TSR L T2 . F 72l XIE kN o A& i B oaike
RABIZHARANRE FENTHS ekfiEh>, 1981). HAMEA & & Tef A BECE B AR it o
AR EZSTRIIER OO L D LOBKEEICEENTWT, ZHICEAEOHHRbLEZEENLTH
5 . ARHUISALHGH O B R MY & > © ZEB M @ AR UL O /N 8 O BLJRARM T IS I3RS lem TR & 224
LB A 25 B G T RHBAY 0B A I A TESIRBEK A A MR E N TV T, Zhiidd B0 ANA &
Fho.

NFHEOBSEIEEE UTHER W LI H 72 ) — i CEBEAE G, HIKRRDOHDNREL, —i
TEIKBEWO~ N v 7 ATETe . BT MNE UHAsE, Bt s UTRitkisage, —5
EREETHD . BBILE ZAIC L > TEREECHZSEEABEE SIS . 72, TLoHE 3 HIH
SNTZMHER S Z HD TN D 2 LD D . BURKE KO /L MEIEIK A @R LKRkE, $50-10 L em B
RO HJFRMASE H ORI Z B30 2 L3 <, BHWEIKERSREMEZ G LNHY (B18
X)), FEWEIKCSE S EFE 72T .

ERRUER  ARHUAHT /N gL RAL LT T &2 & ey, R (1958) MAERom# s oW
HE2 LT, BMRE R EAIERE STy . RBOFERIZONT, AL A ST o
AR FEOARBEL & SRS T OBAEST, TDOT7Aay - b7y 7HEREREL, 3.3+£0.5
Ma Dz (BF42) . iz, MBEOH)IKEHEAGRIZINT, RE (1981) 12Xk o TN
JE R L ORHKATE & STz 0t T BEREOENRD 0. 62 £0. 10Ma TH D . HICHIPHBEOFIE Lo
/NG B R TR S M- BB A3 2. 0 £ 0. 3Ma Tho7e (B4 - i, 1996) . Zh b OHER
TEA B /NG RV AERT AL 120 & BT P ST CHERE L1 b D L HEES LD
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W18 A INFUIRG O RET B O e BV T
BRAUAS S AR T U S o iRE R H £ 000 (FIREDE D

(GHERIE— - £R15.2)

ARHUBIZ 5309 5 T — e OHERIIE, ThE LD, @iEKE, REVAT T Kz ERE
DA RS, TILREIRE, WKLz &3 2 MREECs, MIEIKE, B I LT 7N
HERE L2 ARIE, AU DT IR WIS I E T D B R HER oM BIE 0 5 72 5

V. 1 mi{EAKE (Ss, Sp)

w8 KE (1967)

B 00 M N o i KT O ETE 4 BARIB

RERVBE &G KE TAHU G RO —BRTHI E 2> & FEAENT FEE K OVEE KT/ ML I3 T
i % . JBEIL40-60m THD .

BFER AEEFHELES, —HAESIES . FERTE OROLEBIEEgE 1 2 — 21T,



FNRNEHUB AT OREATIE (5519 1K), mIEKEOSHERDEE YN 8 O AT IR A8 & R
WCHE- TS . ZOX D RBRBEITEMER R CTHBIE INTD, RERHBHRA =T O TIERNT
HAHD .

B EEKEIIBERSOR - 7 - DL NEPDRY (201X), REICEAEICE Z kA TN,
AUTEMIIE BN OMEDS GRS (FA%F, 1967) MY T2 & Shd (EHlR, 1991)
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AR EEAKED 77 RBMH

M ITEAERTIE & — BT E BEAR TR O, REWE —EICEA TWT, RIKAOMAERBEZZR L, WK
JRHERE & b D . BRABRE T AR, SUAERT LA, B, BERICBAEL, ARaEETR
FERICE D 6 78 B KIFEHERR) C o 5 . BEIREBIIATIC & o C I OHERE A3 Bk S nI- A & ) C
W, SRR OB & RN 22 A L A RO HIRL O K IREEE IR 5 73 8 5

LRRUVER AR PFHEZE, MARKEICEDN TS . AFERE T, /N8 LS

DEREOLT D7 4 v al - b7 v 74H{730.62 £ 0. 10Ma Thotz (LA - G, 1996) Z &%,
kit A BRI OFAE (0. 25Ma K TN0. 26Ma) BSEFIBEMORLZ R L T2 &2 0, AE
DR E BT O P OHER Tl 5 LHEET S .

V. 2 WBEILTZkILERY (Df, St)

RE AT ZITERRI (B RO & Mg (ZALE 3 5 KWLk VT 7T, Z0E
BRI 16km [T D . BITE, HAT T OPREICITIHAET - L Fe o35 LR 980m (W7 Z
RGO EK 600m) [ZET D ISR SN TWD . BREBIALT 7 OMEIL L - HHR (1958) <°
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R0 777 (K2.2-2.5 4RI : ITH « B, 1992) (@b (R 1989 ; /UK - FH, 1989) .
o - BE ARSI ORI B <, HOBTEETE LA R0, WA B A LR R
AKIZEHE 2R L TV D . i ORI (IR0 C 350m T2 b 725 Iz H-o
T200mREE T, RIELNITFoTVD.

ARPIME RN L, RIPEERO BT AT, WG] EJREARR DS BT W, TERKICHNT TAL 4T

5. ZOEDy, AEILREK, —BIT R FIREICAREGH A ARD bivs (536 [K) . i) XiE ko
E140°45 E141°0
PP
[ N
f ‘P o WD E DDA
i L] crmmemm)
7;- «20 EEWBOBT KO

BE (cm)

N38& 40

B YEKEDS (N y 7 L EEHSOM T AUKOBESH  (Efk cm)



BT H IR DT D . REOHABATHA - (HE (1988) AWRLIEbDLIZFLALEEDLR. BE
V35 IR T, )T E, BRI R, SRS ATR R T 30-40m Th 528, B E
IERTAIR (R B> o)1 IEHE) A3 T 70-80m OJEIE 2R . BRA - (L (1988) (ZEEMEREM O
SIANTEAE &9 1650km?, FEHBE A 30m & L, RERLEEEZREHRITE-10kn® EHRLTND.
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Nb 14 43 46 7.1 44
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Rb 103 261 27 68.6 341
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Y p—y TER TR EFER HERER  FHRIE SIS

(m) (m) (m) Pb (%) Zn (%)
1 LS N80 E 75°'S 900 450 1.60 3.13 7.86
2 KFréE N74E 75°S 400 170 1.50 4.06 8.16
3 RAH N80 W 7078 550 250 1.20 2.21 6.46
4 K5 N70°'W 70°S 500 300 1.10 2.67 7.11
5 IREEE N70"W 708 250 230 - 2.0 4.3
6 EiAHE N40°E 75°N 2200 330 1.30 1.90 6.20
7T BLRE N45°E 70°N 700 200 1.5 1.60 4.00
8 \FkgE EwW 80°S 300 250 — 2.1 6.6
9 N N75°E 70°N 200 130 — 1. 6.9
10 KA N60°E 60° N 340 220 1.5 4.6 11.0
11 HksE N40° W 60° W 1000 250 1.80 1.62 5.44
12 oA N65°E 65" N 480 300 1.00 2.56 7.20
13 B@mdesd N5 W 70° W 430 230 — 1.3 4.1
4 EBEES N5 W 80" W 450 250 — 1.4 4.2
15 ZFE9HE N35°'E 5 W 240 190 — — —
16 TEHE EW 70°N 200 60 — 1.2 3.9
17 Breg NI15E 70°N 300 120 — 2.6 6.7
18 FTEHEERH% EW 75°S 210 100 — 1.1 3.2
19 THHKE N8O W 75°S 200 100 — 1.5 4.3
20 N\EIgE NS 80°'W 750 210 1.4 1.29 6.36
21 kXE N50°E 65°S 1200 220 1.50 1.64 5.08
22 KEHE N55°E 65 S 500 100 2.80 1.47 3.55
23 BOTHS N65"E 75°S 350 140 — 1.5 4.2
24 BOTAH N25°E 80°E 150 170 - 3.1 6.4
25 EEOTHE N60'E 75°S 460 150 — 1.2 3.4
26 BEOT—E4H EW 70°N 360 90 — 1.0 3.7
27 ¥=/H N65°E 75°S 900 150 1.60 1.43 4.87
28 B N55° W 65" E 800 100 — 1.3 3.1
29  fH§E N4’ E 75°E 520 180 1.4 1.30 3.95
30 XExMI5E EW 65" S 550 150 — 1.6 4.0
31 KhEHS NS 75°E 750 190 — 1.3 4.0
32 Bl EW S 550 — 1.3 1.66 5.32
33 ¥=@ N45"E 75" S 1200 190 1.30 1.82 6.10
M FAryHFISHE NICE 70°S 900 160 1.40 1.68 6.15
35 BEH N45° W w 570 — 1.4 1.00 2.83
36 fLiligd N45°E 60°S 800 190 1.80 1.63 4.89
37 R5EHE N60"E 80° N 160 110 1.50 1.26 3.63
38 R6E5HE N25°E 75" W 410 100 1.20 1.07 3.68
39 RL054HE N42°'E 0°E 260 90 2.60 1.05 4.41
40  JbiEgE N40°E W 190 145 0.60 0.76 3.35
41 B 1558 N43E 80°'W 650 230 1.50 1.19 3.99
42 BH2EH N42°E 85°E 200 120 1.00 1.22 3.83
43 B4 BHE N45"E 75°E 570 210 0.90 1.08 3.32



fT#A-3 >T%

EFER  BMER  TIRE TR

Yoo EIRE PwER TmEH ) @ Pb o Zn (%)
44 EH5SH N42°E 70°E 610 195 0.70 1.34 3.53
45 B85 6 FH NS5"E 65°E 620 165 0.90 1.28 3.73
46 B ISH N50"E 80°E 360 135 1.10 1.31 4.27
47 B N85 W 50-70°S 400 125 1.3 1.5 5.0
48  H_AHE N60-70°E  60-70°S 380 90 1.5 2.0 6.0
49 B-aRE NS 70-80°W 300 100 2.0 0.7 4.3
50 TR N4O°W 60°W 130 110 1.2 1.0 4.5
51 RTRE Ni1O°W 60° W 470 180 2.0 1.0 4.4
52 JL/NESE N15*W 68° W 380 380 1.52 1.31 4.06
53 Hras EW 50-60" N 250 40 1.2 1.0 4.5
54 254 N27°E 65" W 540 350 2.06 1.30 3.90
55 EBGE N2o°W 60° W 270 — 1.0 1.2 4.3

2 (1950), HEFAER (1956), HAELFERS (1968), )l LiEs (1986), MWEREMLORERREGHICETE, ERNER
BE€HR200m LA EOIREET. Nai, H52BICHE.
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(Written in 1991)

(ABSTRACT)

OUTLINE

The Iwagasaki district is located in the central part of the Tohoku province in northeast
Japan. The northwestern portion of the map area consists of the eastern margin of the Ou
Backbone Mountains, and the remaining area is characterized by hilly and flat land.

In the district (Fig.1), Neogene volcanic and sedimentary rocks overlie serpentinite and
Cretaceous granitic rocks. Volcanic and sedimentary rocks of Miocene age are distributed
mainly in the northern part of the map area. Pliocene to early Pleistocene sediments occur
predominantly in the hilly land of the eastern and southern parts of the map area. Late
Pleistocene pyroclastic flow deposits are widely distributed in the area and are divided into the
Onikobe Caldera Volcanic Products and Narugo Volcanic Products. The Onikobe Caldera
Volcanic rocks are subdivided into the Ikezuki Tuff and Shimoyamasato Tuff, and the Narugo
Volcanic Products are subdivided into the Nizaka Tuff and Yanagisawa Tuff, respectively.

Pleistocene to Holocene sediments are distributed along major rivers in the district.



Age Stratigraphy Lithofacies Radiometric age Fossil Volcanic activity i?s/li?:)?ﬁt
Holocene Alluvium Gravel, sand and mud
Terrace deposits Gravel, sand and mud .E E
2
Irisawa Formation Gravel, sand and mud = %
Yanagisawa tuff Dacite pumice tuff &
Pleistocene Nizaka tuff Dacite pumice tuff
Shimoyamasato tuff | Dacite pumice tuff 0.21£0.09Ma
Ikezuki tuff Dacite pumice tuff 0.25+0.08Ma
Takashimizu Fm. Gravel, sand and tuff
Onoda fm Pumice tuff breccia, lapilli tuff,| 0-62%£0.04Ma 2
. - gravel, tuffaceous sand and silt 3.340.3Ma %
focene Tatsunokuchi Fm. } Siltstone @ Tatsunokuchi fauna § <
@ Odogamori dacite Dacite lava and tuff breccia 5.5+0.1Ma E
3 Genbi fm. Dacite welded tuff
\ Onomatsuzawa Fm. | Acid tuf, sandstone, siltstone
2 Hanayamazawa Fm. | Sandstone and conglomerate
3
é—’ Tsukumo Sandstone | Sandstone and conglomerate
=2 Andesite lava, tuff breccia D. praedimorpha
= . 3 8 5 ;
E Kuzumine Fm. tuff,and sandstone 11.6+0.6Ma ® D. nicobarica £
(33
Andesite, rhyolite-dacite &) G. praebulloides B
Hosokura Fm. tuff, sandstone and siltstone 2
Cretaceous Granitic rocks Tonalite and granodiolite
Serpentinite
@ Mollusa & Foraminifera & Diatom

Fig. 1 Summary of the geology of the Iwagasaki district.

PRE-NEOGENE

Serpentinite outcrops are restricted to the eastern margin of the district and the age of
the rocks is unknown. The Cretaceous granitic rocks are distributed in the northeastern
portion of the map area and consist of biotite-hornblend granodiolite and tonalite. The
granitic rocks are fractured and yield an age of 100Ma (Sasada, 1985).

NEOGENE

The Neogenese sequence of the map area is divided into the followings formations in
ascending order : Hosokura Formation, Kuzumine Formation, Tsukumo Sandstone Member
of Shimokurosawa Formation, Hanayamazawa Formation, Onomatsuzawa Formation,
Genbi Formation, Odogamori dacite, Tatsunokuchi Formation and Onoda Formation.

The Early to Middle Miocene Hosokura Formation occurs mainly in the northern part
of the district. The formation is a marine sequence consisting of andesite, dacite-rhyolite,
acid tuff, sandstone, siltstone and mudstone. The andesite is composed of hypersthene
augite andesite lava and volcaniclastic rocks which are altered and greenish in color. The
sandstone and siltstone of yield shallow marine molluscan and foraminiferal fossils.

The Middle Miocene Kuzumine Formation is a shallow marine sequence and is distribut-




ed sporadically in the map area. The formation consists of andesite and dacite-rhyolite
lava, tuff breccia, sandstone and siltstone. The andesite lava is hypersthene augite in
composition and was dated at 10.1 Ma.

The Tsukumo Sandstone Member of Shimokurosawa Formation consists of yellowish-
brown colored coarse sandstone. It outcrops only in the northeastern part of the district.

The Middle to Late Miocene Hanayamazawa Formation is restricted with in the caldera
in the north western part of the district. The formation consisits of caldera filling sediments
composed of conglomerate, tuffaceous sandstone and siltstone.

The Onomatsuzawa Formation occurs on the northern margin of the map area. It is
composed of conglomerate, acid tuff, tuffaceous sandstone and siltstone with beds of
lignite.

The Genbi Formation occurs the northeastern margin of the map area. It consists
mainly of a hypersthene-hornblende dacite welded tuff yielding an age of 5.7 Ma (Sakagu-
chi and Yamada, 1988) .

The Odogamori Dacite occurs in the northern part of the district, and forms a
hypersthene-augite dacite lava dome. The dacite has an (K-Ar) age of 5.5 Ma.

The Pleistocene Tatsunokuchi Formation outcrops sporadically in the central and
northeastern part of the district, and consists of bluish-gray siltstone. The formation yields
abundant shallow marine molluscan fossils.

The Onoda Formation consists of Pliocene to early Pleistocene terrestrial deposits and
distributed mainly in the northeastern part of map area. The formation composed of
pumice tuff, gravel, sand, silt and lignite. The pumice tuff was dated at 3.3 Ma in the lower
portion and 0.62 Ma in the upper portion of the formation.

QUATERNARY

The Early to Middle Pleistocene terrestrial Takashimizu Formation is distributed in the
southeastern part of the district. It consists of gravel, sand, mud and hornblend pumice tuff.

Onikobe caldera volcanic products

The Tkezuki Tuff, a hornblende-bearing hypersthene-augite dacite formed at about 0.25
Ma. The Tuff unit is subdivided into a basal fallout deposit and a pyroclastic flow deposit.
The lower part of pyroclastic flow deposit is welded and is restricted to within an area of
20 km from the center of the Onikobe caldera. The upper part is nonwelded and has a
greater spatial distribution from the Onikobe caldera.

The Shimoyamasato Tuff is a hornblende-bearing hypersthene-augite dacite, which was
deposited at about 0.21 Ma. The Shimoyamasato Tuff is composed of a basal fallout
deposit, consisting of a pisolite ash, and an overlying nonwelded pyroclastic flow deposit.
The largest exposure occurs in the southeastern part of the district. Thickness distribution
of the basal fallout deposit suggests that the source vent of the Shimoyamasato Tuff has
located within the Onikobe caldera.

Narugo volcanic products
The Nizaka Tuff is a hypersthene dacite formed at about 60 to 80 ka. It consists of a



basal fallout deposit composed of alternating pumice and ash beds, and an overlying
nonwelded pyroclastic flow deposit.

The Yanagisawa Tuff was deposited at about 40 to 50 ka and consists of a hypersthene-
hornblende dacite. The Tuff unit is composed of a basal fallout deposit and an overlying
nonwelded pyroclastic flow deposit, which is interlayered with pyroclastic surge deposit
near the Narugo Basin. Thickness distribution of the basal fallout deposits of the Nizaka
and Yanagisawa Tuffs suggest that the source vent for both tuffs has located in the Narugo
Basin.

The Irisawa Formation is fills the Narugo Basin. The formation is of Late Pleistocene
age and consists mainly of alternations of sand, silt and tuffaceous sand with minor
amounts of fluvial sediments, including gravel and gravel sand.

Terrace and alluvial deposits

Terrace and alluvial deposits are distributed along main rivers in the map area and
consist of gravel, sand, and mud. The terrace deposits are divided into three groups. The
Upper terrace deposit is mainly distributed along the Nihasama River, and overlies the
Tkezuki Tuff. The Middle and Lower terrace deposits are distributed along the main rivers.

ECONOMIC GEOLOGY

Several base and precious metal mines and showings are known in the Iwagasaki
district. All are of epithermal vein type and are hosted in the Hosokura Formation.
The largest was the Hosokura Pb-Zn deposit, which produced 775, 000 tons of Zn,
280,000 tons of Pb, 95,000 tons of Cu, 400 tons of Ag and 1 ton of Au from18.5 million
tons of crude ore. The Hosokura deposit has more than 160 veins in an area of 4 X
5km. The largest vein, Fuji Honpi, strikes for 2200 m towards N40°E and dips 75°
N, with average thickness of 1.3m. Major ore minerals in the deposit are sphalerite,
galena and pyrite, with minor amount of chalcopyrite, tetrahedrite, pyrargyrite
and pyrrhotite. Gangue minerals consist mainly of quartz and chlorite. The age of
mineralization is thought to be late Miocene. Mining operations began in the 9th
century as a silver mine, peaked in the 1970 s, and ceased in 1987. All of the other
metal mining operations are also closed.
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