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Abstract

Sediments that make up the accretionary prism formed by the subduction of the Philippine Sea

Plate, trench slope sediments that unconformably cover the accretionary prism, and forearc basin

sediments are exposed on the Miura and Boso Peninsula.

The purpose of this study is firstly to investigate Early to Mid-Miocene accretionary prisms

(Hota and Hayama Group), trench slope deposits (Miura Group), and northern forearc basin

deposits (Miura Gp.) in the central part of both peninsulas. The age of the microfossils should be

reviewed in detail to clarify their age. Second, by dating the zircon U-Pb age of the tuffaceous

coarse-grained layer directly above the unconformity of forearc basin sediments, it may be

possible to clarify the deposition start time of forearc basin sediments.

The Neogene, distributed on the Miura and Boso Peninsula, is a region where biostratigraphy

by microfossils has been established. However, the depositional age of microfossil strata has an

age range regulated by the upper and lower limits, depending on the habitat range of index

microfossils. To estimate the depositional age of the strata in this study, the author confirmed the



fossil segment from the microfossil data of the previous study and adopted a method to distinguish

between the reliable and uncertain depositional age range. Using this method, the depositional

ages of the Miura-Boso Peninsula's Early to Mid-Miocene accretionary prisms (Hota and Hayama

Gp.), the Middle to Late Miocene trench slope sediments (Miura Gp.), and the forearc sediments

(Miura Gp.) were estimated by microfossils.

The Early to Mid-Miocene accretionary prisms (Hota Gp.) in the central part of the Boso

Peninsula have an actual deposition age of 20.0 Ma to 15.0 Ma based on radiolarian fossil data.

The upper limit of the uncertain depositional age is approximately 12.5 Ma, and the lower limit

of the uncertain depositional age is 21.7 Ma. For the lower layer of trench slope sediments

(Kinone Formation: Miura Gp.) in the central part of the Boso Peninsula, the lower limit of the

reliable depositional age is approximately 15 Ma, according to radiolarian fossil and calcareous

nannofossil data. The lower limit of the uncertain depositional age is 17.5 Ma. The lower limit of

the reliable deposition age of forearc basin deposits (Kinone Fm.: Miura Gp.) in the northern part

of the Boso Peninsula is approximately 15 Ma from the age data of diatoms, radiolarians,

calcareous nannofossils, and planktonic foraminifera.

The ages of the Early to Mid-Miocene accretionary prisms (Hayama Gp.) in the central Miura

Peninsula were examined using diatoms, radiolarians, calcareous nannofossils, and planktonic

foraminifers. As a result, the reliable depositional age is 14.9 Ma. The upper limit of uncertain

depositional age is approximately 14.2 Ma. The lower limit of the uncertain depositional age is
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17.5 Ma. The depositional ages of the trench slope sediments (Zushi Formation: Miura Gp.) in
the central part of the Miura Peninsula are uncertain in both the lower and upper limits from the
data of calcareous nannofossil; the lower limit is approximately 7.4 Ma, and the upper limit is
approximately 6.9 Ma. The depositional age of the forearc basin deposit (Zushi Fm.: Miura Gp.,)
in the northern part of the Miura Peninsula is approximately 5.6 Ma, while the lower limit is
approximately 8.3 Ma, based on calcareous nannofossil data.

Author collected two felsic crystal tuff samples (Loc.1:Ab-01, Loc.2:NAG) from the basal part
of the forearc basin sedimentary layer (Tagoegawa Member; Miura Gp.) in the northern part of
the Miura Peninsula, and the U-Pb ages of zircons were measured using a laser ablation-
inductively coupled plasma mass spectrometry (LA-ICP-MS). The result of the measurement
were the weighted average of concordant 2**U/*Pb age of 6.18 = 0.07 Ma for AB-01, and 6.40 +
0.09 Ma for NAG.

From the above, the following can be considered: The uppermost ages of the Early to Mid-
Miocene accretionary prism, which is inconsistently covered by the forearc basin sediments of
the Miura and Boso Peninsulas, are approximately 15 Ma, which may be approximately the same
age. Trench slope sediments that unconformably cover the Early to Mid-Miocene accretionary
prisms (Hota Gp.) on the Boso Peninsula are composed of the same lithology as the forearc basin
deposits and are understood as a series of sediments. The subsidence of the forearc basin began

after the deposition of this stratum and separated into trench slope sediments and forearc basin
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sediments (approximately 15 Ma). Trench slope sediments that unconformably cover the Early to

Mid-Miocene accretionary prisms (Hayama Gp.) on the Miura Peninsula are composed of the

same lithology as the forearc basin deposits and understood as a series of sediments. The

subsidence of the forearc basin began after the deposition of this stratum and separated into trench

slope sediments and forearc basin sediments (approximately 6 Ma).

This strongly suggests that the onset of forearc basin sediments differed by approximately 9

million years between the Miura and Boso Peninsula. This age difference is strongly supported

by the zircon age of the coarse-grained layer (Tagoegawa Mb.) at the base of the forearc basin

sediments on the Miura Peninsula. The finding that the forearc basins of the Miura Peninsula and

the Boso Peninsula are formed at different times imposes important restrictions on the structural

development history of the Kanto sedimentary basin.
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1. XTLC®IC

SR EERYEE T EEE O T D BB o ] T DR
MELIHMAREMBBAORLIE L R THENE N T 2 Mk T, BEFEEOHE
ERELAMAT L LB CEERMEL DD (CFH, 201272 L) .
R PHOMERELIL, RANCERLERHOWEHE EE-HIERD 7
L= MER—EHESGRICHBI SN TEY, HIERB FZr0 IO TIEHEE Y 72
GETCh b (CEHIE2, 201072 ) (Fig. 1) . =l - BRFEHIX, 54
EICB#E T2 oM PEEOMETIHIBGUERESZ OMENTOATE
721880 AN B 1930 AR 231 Tik, HIEFAPTIC X 2 HE X g &
WATHI, 20 Hoao 1 #HEXKE (E&E, 1888 ; Ak, 1887 Zp L) X7
HSToao 1 EXKE (=+,1935,1937 & &) BAfTan. £/, K
B (1930, 1937) WA (1935) oBFFHRMFELITbZ. K
K%K, MEEoRHLrLEBICHAT CBFFNRMAELBIELL
WEFE AT vl (VM 1949, 1957 5 BWEIE 2>, 1951 ; AR%E1E A, 1956 72
E) . Z0h, MIEEOHEROBFICONTIE kA EE*FH L
EREELMAENMTDOL, FEBERBICAT TOREL ERENTOLE
(ZF9F A, 1979). £, FHBOFEM L EFZROFLES, Mo
BEHFERICE2HEBEROBF b7 (Fl 2, #FE, 1976 ; Oda,
1977; Kasuya, 1987 72 £ ). Z i 6 OWFFE 1L, HUE G0 A& P ¥ L OV 3 B il
WEMRFTRATO 10 Ao 105 Hho 1 MEXEREOHRY TE
L LN TWD (Fl 2 iF, FUEIE2, 1981 ; & ARIE2, 1995 ; JLHEIX
2y, 1998 5 HUE - JEID, 2005) LA L, @EEIEA (2012) OfEHEIC
HoHEHIT, —WMIIBVWTEHERFRESSSERGBITOWV THIEE MO AR
DHED Y, KROMSbEINTNDL., —FH, HRAOT L — 7
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7 b= A L gEME O MO RIS , W RIXIEAIA B E LT
DT 7 b=y 7 RALEAT R R E I, FBRCEE O - W =
HESARECHEI 740 VB T L —bFEREFET L — FOWLHIAL DR
B T o pi R O HEFE W T (Taira et al., 1989 72 &), ¥ IX % Wl b
AR (LU, BB AR & e 5) & i v A T HERE A, D I T~
O R AR R (LA, AR INR & RS LRI A R HERE Y, £
el R R LRI D Koo (B 21X, ILWARIZD,
2017) .

=0 R R OMIE IO THEE L, BREEOM/NRDS =S
ThidrLF25. LoL, 80O RERHERBEFEET H. 2 XM
RO AEBD IERAERAE T AINDLINTELEN, Bk
EEToHERE ERERZ D OBRBAEAIE, ZHEEOREET
TS —#HTH D ENRHLNITHR > TWDH (Utsunomiya et al.,
2017) . “FH (2012) i, BRI OMEZHREBELIT o2, BR P
B oW WA IR Td D4R HERE LS (h 8 g AT B, A 15Ma) & Al
MVERHEFEY T D i ERE (ZEBER) FEOER () d O i an
B, % 15Ma) A CEMT 2L, ZHEEO M METH D BE
g RE B (R s R, A9 12Ma) CETANVERHEREY TH D

il

JE BT O ER (BB R ET S, &) 8Ma) baEBI L, =R O L
JEBE D Fe b H WA (P R W, K 12Ma) 2 B R R o il E
RHERY TH L ZWEEFEO RS F WA (P g AT, % 15Ma)

EEL 2L EEEZ R L (Fig.2) . Zhix, —#EEEZ LN TE 2
R ORTEZRDOEREH A EREE LD b =M B0 N EN TH
MmN L ERBRT 5. 2L, FH (2012) O xbkFE O R E AT

HEOFENRELZHTE T O, BEIND EROFERITHR S E WVATRENED
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HHHFENR (ban®Ho ERFENR) Z28H L, TRIZEBTWAREED S
LR (bamHO TRENR) EHERMLERLYD, LIRS TROENRRE
(FEEMOHEHIE) NERI N TWRWEIL (1999) 26 & 5&F =7 ¥
BONAREERTEZELBHENOMYEIETWD D, SBEIEH»N
(2016) <Tix, JLEEIE2 (1998) ICESETELEBHICED TWD. LA
e RHEBBONERFERIZTRMR THLDLITLD, HREZTICLVIFREIPEZR
L. mEIEN (2016) TIiE, LITHEELZ T LD TERFEBICR T 5 HH
MMk TcH2hkBEREO LE L, AIINEBAHRETEY TH L = HEHO T
DHERPEET L2 LE2RLTWDEN, PMALFEMRICOV TIHEHERD S
LTV 70,

Ao AL, ERRofMER THL2HMEO LR E FTROERE (A
REVEDHEIPH) Z MM T 2720, W o & BT & i R A
Y, BLOABoAiilERERBRY OMILAaFEFREZFEMILE2—LT
e/ HEFEREPAEICL, SHICAELSE LOMBEO YL a o FR
ZHET LD LK T, AMMBAKEEY O TIROFENREZHHEIZT D
ZLETHD.

B, EREETHOBEMEHERY TH DL ZWHER TSI, EA
ME»n Mz Ro THMm+ 2. wEEIE (1991) 1%, MibaFER» LK
Mgz =—HEHETHORORBORERME L TWVWDLDOT, Ki

WS, — 7, dEMomiMEAHEEY O —HEHERE THE LI ND
gL, FRRFETREBEIAPATHLDOT, KigTlEHbi .



2. =W - ERIBOMMBEHERY, HEREHETED, ATilERERY

=W - BERERICE, FRXT74IVVEETL— OB IABITHEN
R S VTS IR 2 W Bl 9~ 2 HERE 4, AHNE b TR 2 RS THE 9
MR mAErREY, B LUK Z NS THE O Al 24 HEF8 4 28 8 H
% (Fig.3) . U FR#loEaEO-DIC, WM¥BoME %/, B,
HIC =0T 2. MEITHHAAMEE 22 RS TE O IR mHEHEY
DR S A, EERE WA IR, ANk e RS TE S IR E
WY, BXOEHMAMEICE st ZNICHBET 228280
(e b 45 5 =FE 2, 1979) oMk S 4, AL T Al 2 HER Y 2 5
AN

s B O L T o T A s E T, W A IR &R WA R s
FOMERTHEBED L TL2ERE Lo TWD., FfEE & dLE o 5 /L,
mrIA R L RTIMNE A HERE Y 2 oD, WE (REJIEE) & L <Iid—
MAKEES CTHET L. ZHEEOME L i o5 513w L g < AN
K (EILER) cMBomEMmERY (WFERE) 2000, 1L d
oo R T AR (ELERE) &2 ae RES TE D ATINE &Y
Y (BENBESRE) ORRNTH 20, —HaiilEa Ry & SR
HeFRW DM g T D .

IR T, AW TH S HHMAINEE ZN 2 AR BEED 5 WV ITWE T
T ORI RMERY PN BT 2R E AT OMEICOVWTHMR T L. &
B, BlbtAREICIO2HBEFEFRT, ROETHFLIEm T L2OTI T
FAEMT LS. WMEBEORb TV EATERESTHO I MK (RH

JERE) homEMErLER L, BESEAER (s , KREHE, K
WA, i a8, "B REBEERLEOEANDL R D (ZF/IF
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2, 1979 5 HUEIZ A, 1981 5 MG IE 2y, 2012) . & & R AR e 8 A1 =
W HPEoHHAIME (ELjEiE) TrobEHL, BEEKESER
(MERE) , KRAEF R EDEANL D (GLEIZD, 1998 : & IE 7,
2012) . FERMAEOKKEICOWTITE L R ERLXNH 22, G il anslikic
EET DMEREM LA TERR L2 RE O WMo W E A D # T IRER Ok
DEAA LT HEERIZH (1995) OBEADPER L EYMERH DL EEZD.

2-1 Z=JH - BER¥ESE oG HAMNE

BRI oA MEEER T 2 REEROREF XX, HRE

EY RMARL LN, KimTIEEE (1992) OBFFXSICH S . Wk
(1992) 1%, RHEBEHZ TN LVAIEE, RBE, FALE, 4 %M
BEEICX S Lz (Fig.4) . LT, KEHOSMLHITFE (1992)
X 5.

AT T8 OB T IL, MR~ E O IK A B T, MR EITE A EF L <,
BEEMENEET L. Fr—F, BOESE, @WEDAEOMMEN LS
Fhd. EMEP~BENOMRERBED AR O 2D, 223U TH 1,
KILERF, REWEZL G, EHEIWARALE»S D, AT E
MEBEIZEMBECHD. A M L, EREAOELASEL V.

mEEIL, WA EROME T, R THMITHEELRMEEKSE LR D.
ZOEMIZTF Y- OHEW SR CPREME S OWERIKABENERD.
EHANZZEDOEAITIE, SRR OB IKE ML~ PRI A L B N E R D
FHEIWB O EREAERBNORLIN, BN ELL AEOREREL & L
DTV WNWEZANRL N,

HARWLE X, REBHEO EER L 3. THIEWDE KO B MR EE K &
AHOBRKATHRREBHORERELO 2D, FHITEBIKEICE &, A

5



AR R IK 5 e, BEIKEW SR, BIKERERE LR 5. BIKA T m
~10m &R ARIBEOLORH Y, ORI MG LT 5. & mE
BMoENN"ELL, BKABIZITe y 78K, Ly ARAE2EL, 2577
wdh, WMEMEE, BOKMERENEET L. NI - AR (1991) X, #
N RE R T o BOR A E, MR A, KEB A, MABSE RS2 L,
ko Az rme Lz, EMIER~FKEa2 2T 28KE TR
WHERATHD. ZOWHEREIXITMOERIKERE»DEBEHICENLL,
Efio =HEHoRoOREOWMERSE EXKNAEELRGANS L. 7k
T (1992) X, KJEH O KBS ERKEEIC O\ TE ALY
B 72 B it 2 47\, medium~high-K O IV 27 7T H U RO ILE~T
A YA POMEEZRESZ E2®EL, HARIMNIMM NS OiEZ RmE L
TW2. TROEE, SBEExEAIE .

CAMMEKETEIT, EARLETMOREIKSE, BIKEWSE, &
KBGO R D55, FFIZEWEIKAE OB ESREIK S 7 1
y I NEBT My ERT. BIKEWARE, BIKERARE, XGRS
&, mEBEEEAICE .

JE &z ke H A MK EEN»LRD. A
W JE B o T =8 R

SWCEBRE O T YA MG TH DB
(1968) DOWFZELIKE, Hx R@Em N 3N TE . JLEEIE (1998) X
EhEHELZ TV RFRE, 888, RbE, K%FE, REEICKS L
BEWCERLE L., UTOBFE&AEMITICEEIZ (1998) 124> TR
w94 %5 (Fig.5) .

HAEIT, BMKAEEREEZ TARL T, DEE, BA8IKEEZ 3%k
E3 5. BEBERLELT 2 ERpEEZEL, SI#ESCEFA Z7ROENEAE
MIEETDH. WERBITBAE LY T, BK~KEAaEET 50, BT 5



EHEBBE LY, BREBEAEERT. £, —HCEWAEERIAD
bhd. Eiio@EHBEIcES - BT 5.

BB, BIKEWEBLERABO LB R DN, 2 ICEIKED
HENESBTHDLH., —HIZATZ U TITHMEIRBOLONLDL. EOoKRILEIC
B -WBT L, WM, KEBRCBHEEZL TEDLDRD. —HYE
FIES CTIE, AR aEEIcM s - BT 2. SLAgKEBREIX, XK
HAERWLRZLAEMRR IR ETE LK NFREOMBL KSR 5.
FLEEIK BB, Z2ROMEA LY EHEAOHBEZ G0N, Wb XA
BHNE LW,

KiLfE L, Me»o PR OBEKEDEEEZ Ehe L, BEV MAED
E I S B A RIE T S, MR A B ICITREM N E £, RVEE
fktERH A= T e XRE, ZluE, 744, FRE, 7 v—YUy s, F
¥Y—MRENORDIEMY A XOMENLRDEEEENRET S (1
Tl F,2012) 0 EEHBR®ICEIATUOTHEELIR D LD, EALOK
CEICEDNLD.

KEEIL, BREEExEAHRE L, WaE, eRABEWSE, DEIRSEE,
MUKLEE A B IR e B o 8 A BRTE T 2. JLAE (1986) 1T AE & A HLHAIZ
Ly RS, R ES T -7 0 U E, THORFEERO RS &K
LRI O EER &S5 K0ORE W OFIE, RABERO A
FUTHEDOHEENLARBIEIAKELTAHI A MNA IR —LANLRD L
L7z, BRI & IZMETHT L LEHEEL TN D.

KEBEIL, TAHPNEIREWSERE & A2 L AEEERIKARE R E O KBS
26720, A ITEIKED SR SAEBBILORAEE LR DL, TAOD
KEELEOBKIEIANTHLN, Mi@THETLILMEEINLTVD (L

E 7, 1998) .



Tl #E I, AT R HERE M b KON R HERE A T B S = JE R
EEIZAESICEDLDNDL ), WiETETS.

2 -2 ZH- -BEREEBILBomiNERHEREY

ﬂ

FREAAM O MERERY T, MEE LI HER (FRFET

FLBEEELETFEINDILGENLDL) MDD,

M

EREEIMorilEAHEREY L, T2 LRKORE, KERE, FEB
&, ZH gL EAICESR DN, RFRTIX, ATIEAKEEY O T H O F
REZEWROMNRETHOT, RKOWRE L RERBORLRIZE E®H D (Fig.
6) . LT OEMEHEIZ, EL L TEMBIEN (2012) ITXD.

AOWBIX, BIKAREE* 1L LHEKAWDEB KO A @M KL X
a2 LIZLIEHRAET 2. BEBICIITMAVWENLE®REEL, Bl S
AICBHEEmAIPBNALT WHEEZ R Y. BAEILE S cm~% 10cm TH
BThHd. BIKARBITMBE T 7 AERIKaEEIRbEBL, HE5ICXk-

IESIHE mICET L. emE (TR BKERBSORAEEIKE
bR D, 2a ) 7HBEIKERBIZTIEZEAEHELLR Y. KORE
THE X, HEEBEO T s JtwE) (8% - &%, 2017)
AL LT, RMRFEOMIEEET L. MBI, REXAPCTH
5.

RKERE L, Kika~IKECOREREE EhR L L, FHOBEKEE %
BEAET L. BIKAEREIZ, A2V THRBIKABNZL, ZRNOA2 VT
BRIKABOMEZ S > T, AOWRE L RERBOER (KHEEOALIE)
EENTWD (PIBIEH, 1981) . AORBIZHEKET S &, Hlh B X
EAMEREETHRTRAEINLVICSWEEZRE . R THOBEHEICITA
IKE ) P a—NVIROBEZBES LIXFLIEREST L. RERPITRET
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LWEETE OB L -HES, THESHE CH L. &fF - wIE (1994)

paiy

&, BREm 5 10 m DML E#E G, WIKITEY. —

N

200~250em T F O EED &, BEREIX, ZWVIHEICER S, ZRE,

™

BHA, BEBIKE, BEWEDIE), B WE, Fyv—F, EWE,
ME vV ME, fidha, ZEKILE, RBBIREREPRGEEND. T
AR EIIERESEONEMICm 2> THENES b L L b, 1
AL b MbL & 720, BREERBORERBHICEALRT 5.
SRS ORI E RSB IT, TELLELEREEMAES T
BOMBNBESHE, 7B, WrE»bR5. LT CTEARDER

BRSO B WEEE R E & E I oW TIL#EIE (1998) I2iEW
9 (Fig. 7) .

HOBI D s e 1, =k S AL o sl 2 HE Y C o 2 =1 g i
ETEOEREEAE CTHD. TNOEILBHZEMRESICEY. 20
RESGITHBNAES L EL, BAIIGICBT 2HE =KoL H

FATHEESZMEYNBE L EMES T O TE e (L, 1925 . k47
TEFEOIEEICEBE S 5. =& g o 11 B AR AR R P

SAAT S BEIL 15Sm~150m & #ilkic Lo TR&ELS LT 5. &
HiZ, REF CEHELEBHREER: EbnotaWaolr £ &5 25
HRLBIBECOVWAET, HEREOILANZREICEEIND. EHEEOEHE
COWTIHE, ELEHERS KA 50508, HBATICL > TixERE O
ME R KRR R E OB AR ST, BB R S g o B IEAL B & A
FL#IZ D W T O FEM X, Shikama (1973) 3 X OVEHEIEZ A (2012) 12Xk
wEINLTND.

=X, MR EKAPOHEEIKAOREL O RY, B~ K&,

i~ i ORI RD 5 P REIK A 2 ke, WAEBOE ST Em LK KR Sm TH
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HooEsttbic A RBIK s EE A RET S, BEILZ 1200m~1500m &
REL LN TW5D.

2 -3 ZH- -BR¥:EBLEHMNGLEOEREMEDHERY

e S O T AT IR 2 RS TE O R mAE R XL T O g
MBS,

BRFETIE, RORBERERELLZRY, 26X, d6E o #if i i
SHEFEY R A E R L, MUHBA MM b TWwbd (Fig. 8) .
LT, g (1992) I2it-> TRidi 4 5.

RKOWBIL, REEHL RES TE Y, BFIKA~FKIKA
7Y, et DMK WS A ki, THE OIS EIX T
TEHHNERNRET L. PEHTOREBIESCSBE TH L. EEIICITH
ARG IK S 2Bt AR, A2V T EEENR V. BREEEHOE
IR D A 3 DA, KRORBOREKREME S TWVD
(77 BEI1E A, 1991).

RERBIZ, THTEPRDEZHOFKAORSERENL R L. Wi
ERBEIKE T, FBIEE 22 TICER, HEOo2a ) 7THEDEEIX

MBI 5., EFICiEEEI MU EORa ) 70288108 AT 6

IRKEMRBRW AEENERD. LI EMTIE, BORXaU 7TEWEE % B
DREBNERD. R, MHFICOMHTDHHEOIEEE LWL
Pl TTWw 5.

SRR O S YA GEHER Y (EILERE) & RES THE O MR
B, Ab s oo i o0 e 7 HERS W A R, RS T R B e (R I bR S
)Mo, EFEN EMICERY, 2T oniiliEattmmy &
BB %L TWad (Fig. 9) . WARIE2 (2017) 1%, Z OHEY % A
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M AHEFRED & L T Wiz, KWFIE TIEEREE T oW E R mnHERYD
EOMISEBOOEERTAEBY L EET S, BT (1999) 1%, EAH L
BRGNS, HERERE X ICE T A MM E T oY L HE L T
L. LU, ILEEIE A (1998) Ik vk 5.

T AWEEEEIL, TAOELEFELZ ANESICHE I D, BIHETITW
RGO L ZABRZ W, BAMITEICERKED ARE» D750, Higic X

S TCITREIREMKW EEZ ERE L, AIREWNEERE, BIKERE, §IK

&

BWHEARE, BIKEWEREAREZMES . AIKEMREESITHZMT 2 E

THR SN ARDERNLAKBEES, AKREENLRD.

el

2T, A oRiiliERERY & RRREHT, a2 ERLE L,
o~ HUORL BD 25 g, R~ AR DKL D S e SO BE K e A PR T

11



=0 BRERBICOMT OB =R, Bk A XD EE AN L

TWHHiED —>THDH. LarL, MibaIlZ X 2HEoFERERIT, 5T
MOEHHMEzb s TR ORI AanHNEREL 2D DT, KA
OEMEICIZTERE TIROBERFAET S, BILAaERDOIEELZ T D2
JIRET 27201, kAN HOHERY Fua b ELICERERE T D EE
AR (R : reliable age range) &, FRZEZRE TE 2 WA ERFEN
i (U:uncertain age range) & # XJl T 5 Hikx A L. UFicEzD0k
LORERNRZ 2 2T .

Fig, 10 ® (A) 1%, HAHEED —>D¥® 7 v a v TIL A 5 H 2 E 2R
D24 ERELELOTHD. (B) X, bOHMEERKOEHOE Y v a v
B sbanHoERZYOMEFEZHAELLEZLOTH S.

(A) O 6, HbOMELRTILA DT all RO L% G (Fig, 10.
A-1), TOMBEKEROERIL, (kA DH a D TFRNL LRE TOENRIEE
FBoTREshs., Zo5a, ToMEROERITILADH a OENE
PEDOEZTHLIWVWEMREIENDEIDOT, ERERE TR VAREERE
R (U) &7 5.

st a @ BT fbm# b (bASH ad EofbfasnHs) »
HR D5 A (Fig,10.A-2), 7l b2 oMEKOFEMRITILA ST a D
FREV S EMTHLZENRBEETHL. £, EiofkasmHE bOT
[REOS FAERDIENVERETHD. To0bb, kA a ©LERE
LB b FIRBET D28ERBAL, FEREZRE TE 5 HEEREMNER)
Ele b b AESH a OFERENZOMEERD FAOFEMNRZRE TRV
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Rl FE R0 (U) &0, fbAaH b OFERIENZTOMERDO EMOR
feEREMNE (U) LD,

fbfasmH adlfbanmbo iz bilfbamm e (A H b O L
N oAb 4 H) NE R DA (Fig, 10.A-3), £ O HE KO F Rk a5
ra®d BRI S BN, baDH cOTRID S T, $2obbibasy
b DHEENFEFREZRECEDIMERFENRIE (R) &b, Zo5LE,
Fior s a OFEMRIER T OME RO FAOFENRZEZRE TE WA fEERFE
g (U) &0, {bASH b OFEMNRIENZ O HME RO L0 R ERFE
g (U) &725%.

st a® B, AHERRK SN TERVEADH b LA DH ¢
MWE2 D46 (Fig, 10.A-4), T OMEEROFERIT/IASH ad LR, 1k
FiorHr bte D TR, T 2bbibfAnd aibAantw b ORI FERE
RECEDMEEREMNE (R) EAhD. Zo0HE, (LADH aFERERN
ZOWMEERDO FTAOFEREZRE TR WAHEERFEMRIE (U) L7220, {k
£ 53 4 bte OFRIE R Z OB RO EAL O A fEFERENRE (U) &5
b i a LA A0 H bte © EMLICE A0 # d 3 E R D% E (Fig, 10, A-
5) X, AbASH bre OFMEAMNRE CE HMEERLFERIE (R) L7220, 1k
foytr a OFERERZOMEERD FTADENZRE TE RV AMHERE
R (U) b 5 45 # d O 4E AR S 2 O HUE K O AL O 7R file 32 72 4E g (U)
LD, A6 1T A3 ERIUBX T THDH. HDHHUE K THESE A 4 HPH
ZRETETDDIE, ABIIK ISt a0EN DU EOER LGS
ThD.

(B) Ic2>WT%, B-122H B-6%T, (A) LRUEZEXHFT, ERFE
g (R) & RfEFERFERIE (U) ORLEEZE L. B-1 T A2 LH
i, lbantma O EREAMAHTHE DO FRAVET 2ERAAL, FR%

13



[RECTX HfEE2FEMNE (R) &5, B-2 Tk A-3 L HERIZ, {bAHH
b DHHEMNERETBE TE 2MERLFENRIE (R) &725. B-3 THEHMKIC
Ky ESNBA5HEDOERY N2V, HELEMRE (R) O I A
<, BT o ant a0 @A RAEERLFERE (U) &5, B-4 Tl
IRy SanN2banHEOERRLY NN, ELRFENRE (R) O
PIX72 <, BT LA H b OFMEN REERLFERE (U) &5, B-
5T, kb LREAFSH c O FIRAHEREMRIE (R) O
LD \LADH DD FTRARNEERFERE (U) O FRERD, LA
Sy e O LIRS ANEELRFERE (U) o EREZRD. B-6 TiX, fbAanH
cD LERRELAST dO FRPMEEREMRE (R) OFmME LD, a5
HbObOTMRAAHELFERK (U) O FREZRY, {bAmH dDO LRI A
feERFERE (U) © LEREZRD. REERLFENRE (U) oW TIX, T
ELRETHERBEZRET 2 X212 L.

REFGE D HE O HEREENRHEETICIT, EROMFEOMILE T -4 & it
L, fban#zamid L. EEIZE, —o2oEERTbLEROEZ Vs
VOMBEDLERLLIGAESMILEOEBEN R DA, BN RE T
WY Sl WMk B ERER D DH. AT, Lo Fikz ik
ARIZLT, EMEERICOOLDETEHA L. ok, KL TIXELE O F
RRE D — %X % 7= %, Gradstein et al. (2012) O4HFER KN E %2 @i H

ANl

3 -2 BEREEFHoOEHMAMNE (FEHBERE) OHBBENR
RHEERIL, ElCWaEBRKEDENOR DD, b A 1XEH &R E
B, KB BR R PEEOIANEHT S, 20ETOMIEAIL LD

HEFEROFEIZHONWTIE, LTFTObDORH 5. RA (1973) IFEE A

14



2D, WA HIE (1980) IXEEE M B A O b TE PR L L.
WHE (1992) IMMAETHLIRHBHOBEM L EMELRIEL, T
L1232 oA B EAEHREL, TN AnHEZREL
DO, RROHEME LR LB OBRFERFT S HEE LV, 100 B
FotgcimbfbafEr b xikE L (Fig. 4). 2 H 0
FERMS, FTRAD A< L Riedel and Sanfilippo(1978) @ Crytocapsellat
tetrapera % (RN1 # ;21.7~20.0 Ma: RN (% Sanfilippo and Nigrini (1998)
DR LPLT ARG T, Bl A A 4 O R FE IS O W TR, Sanfilippo and
Nigrini(1998) ® =2 - R RN Z H %) F£ TiE L, LEBRIX Calocycletta costata
i (RN4 45 ; 17.5~15.0 Ma) 7> b —#1X Dorcadospyris alata i (RNS5 47 ;
15.0~12.5 Ma) FHEICETOMIZAL FTEPHKLE TR L LcETH
LW LN L., LEZFbwd e, RAEBHOHERBFENIZT, TR
X 21.7Ma, E[RIZ 12.5Ma O REEDRH 5. Zod, 8 AIE2 (1996) 28
MWt T ERA A L EEREERLEAZRELTEY, TR
DERIZTEHICTRLAHEMEL D S,

3-3 =W¥rETHMoOHTHMSME (BLERH) OHBEENR
ELEHEOHBEENRITOWTIEL, U TOMHINH % . Ling and Kurihara
(1972) Tk thfb A & EEE M B b A BEE D D, T2 (1987) 1Tk
BB A A s B, B L8 RE o HE AR AR R & Bl B0 b T~ b B i Al &
E L. HHE-8AR(1999) 1%, ZRFPE L EHEO 4 # 5 (Fig. 5 D 31108,
31102-04 His0) 20 & PEH L 7= BEEm{b A 28, EE¥fb & 7 # @ Yanagisawa and
Akiba (1998)? NPD2B #fI1Z AV, T DOFEMNN 17.8~16.9 Ma IZRE S 1
L2 & Lic. g5k (2012) 1, BEZAE B L /& (Fig. 5 @ Nb #fl )

2> & Sanfilippo and Nigrini (1998) @ RN4 # (17.5~15.0 Ma) »>5 RNS
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i (15.0~12.5Ma) , FE LR T (Fig. 5 © M H1,8) & 2R~ (Fig.
5o S s , aEEmRIL/hFERIE (Fig.s5 © Tk #) 205 RN3 #
(18.7~17.5 Ma) Of b am a2 Ry bbb az®EL TWDH. MH
(1995) 1%, KiuJE (Fig.5 ® 21 #14) 7> 5 Okada and Bukry (1980) @
CN3 fbfit (18.2~15.6Ma) , K% J@ (Fig.5 ® 22 #4A) 706 CN4fb A
i (14.9~13.5 Ma) BT HHKRET v 7 baz@RELTND. ITH
(1995) IX K 1 & (Fig. 5 @ 11, 12 #140) 7> & Sanfilippo and Nigrini(1998)
® RN2 4% (20.0~18.7 Ma) 7>5H RN6 4 F i (12.5 Ma BL k) % /rJ ff,
BELU RN3 #2026 RNS #ilg TH 2T B HRz2z®ME L., KRERE
(Fig. 5 @ 22 Hi ) 7> 51X RN3 2> 5 RNS #ifix N6, RN4 #F 7> 5 RNS
i TP, RN4 7 L#i72 5 RNS #ilg Pz s T a2z ®ELTWD. HHH
(1995) L &K E (Fig. 5 22 #15) 75 D N.8-N.9 # (Blow , 1969)
(16.4~14.2Ma) IZxftbE N D FEEFL R ZHRE L TWDH. JLHEIEZ N
(1987) ¥, RiBE ik LH OB N L A JK'E J » /b i Discoaster
deflandrei D PEH Z #Hi5 L, Z OO EHH LR A CNSb-CN6 R TH 5
b, REJEO R EHE ML CNSH-CN6 #HE R 11Ma IZH Y 3 5
ELTWb. L»L, D. deflandrei /X CN1 w /b BT 24E8 1L Y0
HFHEIECREWHETHLIOT, ToEHEZ > TRKAER LW OENRZ

CNS5b/CN6 #5855 ST BRE 1T T & 722\,
UbkZazfewd e, ENBEOHERENIL, TRITK 20 Ma O 7] GEME
WY, ERIFTI12Z5SMa XV H L RD2TWREERSH D Z LITRD.

3-4 BER¥EBIEEO R MERKEEY (ZHEH)
WP M T 5RMIMEREEOERIZONT, UTFTIZELDD.

v

il

—HERTHEOARORE & REEOFEMRIZHO W TONFEIT, &ML
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oo Je A, AR M o e ARl oo &)1, 88 )1, IR o 3 #ill TiT b T
W5 (Fig. 6). Z 0O 3HIRICHAMAT 2 =lEHIX. T2 ROME,
RKEE EEEOREARE N ER L THEE L R TH 5. 0dal(1977)
X, MENoXmEThHsrE8 L0 s va >y orpEEFLRERIC LD
fbfanwmEiTolz. TO/E, Blow (1966) o it A L B {k A 4 4 O
N.8 47, N.9 77, N.10~N.13 %%, N.14 #f Z # &5 L 7=. Honda (1981) (X, &
Wl omichiE T 28Il > a s TCHIRET > 2{baI1c L b1bAa D
iT o 7. £ OfEF, Okada and Bukry (1980) @™ CN4 #7, CN5a #7, CN5b
WAEMR L., Al - &E (1997) TR &I E 7 > a o CThltithfb A
\Z X 51k 4 2 17, Funayama (1988) @ Calocycletta costata #,
Eucyrtidium inflatum %, Eucyrtidium inflatum iy a #%5 , Eucyrtidium inflatum
H# b #LH, Lychnocanoma magnacornuta 1 O 17 1E % Mg 58 L 7= . Riedel and
Sanfilippo (1978) Dk a4 TIlL, TAHL KX Y Calocycletta costata #i &
Dorcadospyris alata /(2725 Z L2 p L. &6, 8l v a Tk
Wi - m G (1997) WX 2 EEMALA, =H--&E (1998) 12X 2 AKHET
YIRS R TR T WS, D - EmAE (1997) 2 L, = H -
E A% (1998) X Honda (1981) #37k L 7= Okada and Bukry (1980) ¢ CN4
#, CNSafff, CNSb#ZHmMRA L. 2k, =M - & (1998) (X CN3
WOGFHEDOAFEMEZ R L T WD, CN3#/CNAHEREZMBET D 2 &1
HLWELTWD., EL-&E (1997) &, &)l 27 v a v TEHERILAI
X0 WEIAToTZ. TOREIE, ALV Akiba (1986) @ Denticulopsis
lauta 5, D. hyalina &, D. nicobarica 1, D. praedimorpha % % 78 L T
WAL IED - EmE (2000) X, X v b E b ICEICMBET IR EZ ¥
IRV TY, BERfbaolkaoHaeirToe. TOME, FTMLY
Denticulopsis hyalina 17 (NPD4B:14.9~13.1 Ma) , Crucidenticula nicobarica
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# (NPD5A:13.1~12.9 Ma) , 8 X " D. praedimorpha i (NPD5B:12.9~
11.5Ma) Z R L 7=, FI5 - 0 (2005) X, H#EHEA LR (0Oda, 1977) ,
HIREF v 7 (ZH - &6, 1998 ; BRI H,2002) , Mt ba OF
- &g, 1997) , EEdEb A (L - & A&, 1997, 2000) , %K A E Am-
4 (11.73£0.2 Ma, (Takahashi et al., 1999)) & Kn-1 (14.95+0.24 Ma,
(Takahashi and Okada, 2001)) @ K-Ar 4 {8, Kn-3(15.0£0.5 Ma,(Takahashi
and Danhara, 1997)) @ FT R 7 E6RAE L T, KEE O HE R HIX
13 Ma~5Malldhmb & L.

Ubzxswdd, BR¥EMINERERY O =HEEAROREIX

15 Ma~13 Ma 2, RERBIIHN I3 Ma~5Ma lZHBELZAEELSS 5.

3-5 =WH¥BiHMommilBERALEEY (ZHER)

SRS M T 2 AT E AR Y O =B E 8 o FE R
WT, UM FIZEEDD.

LRI 2y (1987) 1%, wilEM A fL kA 225 Blow (1969) ® N19 # %
RHOTWD. ARKEF v 7 A FERE, ILFEEH (1987) 1T CN10 # ~
CNIl # (5.6~3.7 Ma) , BEiTI1E A (1991) I CN9 # (8.3~5.6 Ma) &
CN10b # (5.8~5.0Ma) (B P HH~fEFH) 2B L TV D. ETFHE
WP AE -+ 5 BE K S # g o £ 1T, Ok B 1L 6.3+0.4 Ma (F.T.4Ef{ ; Kasuya,
1987) , Hk J& 1% 5.0+0.3 Ma (F. T.4£f{ ; Kasuya, 1987) ¥ X U 5.240.3 Ma
(K-Ar A% 5 B HIE A, 1991) 2 80 H 5.

UEkxazFlowsrd, —HESLTOETREO FROFERIZ, AIKE T
b LRI s #E Ok o FTHAMRICKL Y, K 8.3 Marb 6.5 Ma D [#]

DAL D .
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3-6 WMEEBEFWOBEMNEDHREYD

ERrEhMoEERmERY THD ZHEN (KORE, XERE) ©
FEREZHOWT, U FICEED L. mEE (1992) F,=HEHICO W TH K
oAb 712 X 5 5 HF A2 1T o 72 (Fig. 8) . % @ fi& F, Riedel and Sanfilippo
(1978) @ Calocycletta costata 4 (RN4 #7) > 5 — 1L Dorcadospyris
alata #f (RN5 47) Z R L TWD. AKE S 7 {bATE, KOWRE
T FR % Okada and Bukry (1980) ® CNSa#idH Wik Zzhn LV b FAre L
oo £, REBO ERIZCNIFICETLHELTND.

Chiyonobu etal. (2017) I%, 7 (1992) L IFIZ[A U Hilk o = & # 0
AIREF b AICED2FEREZMmE L (Fig. 11) . ZO/R, KOWRE
I Martini (1971) @ NN5-NN6 (CN4-CNS5a) # (14.9~11.9 Ma) (24
L, REJEIX NN7 (CN5b) MICHH T H L L. BHEFEFRTIEIARORE
X, REHEIT 11.9~10.9 Ma & 72 5.

Ubas s, BR¥EBTHOMBEMNEGHERY CTbH 2 =l @O
TROFEMRILK 15Ma, EROFERITA 11Ma & 72 5.

SRS THOMEMNEHEY CH DL ZHERE FEIC OV ToFER
WZHOWT, UTFICE LD, AKRKET v 7 {bAaFRIZTOWN T, LHEIED
(1987) (X Hi & MS1, MS2 (28 W\ Tix CN9 # (8.3~5.6Ma) % #i+5 L T
W5 BETTIE A (1991) ik, ML Okl6, Ok13, Ok19, Ok21 T CN9 #f
(8.3~5.6 Ma) ZfE#R L TW5H. 7, Him Okl4 & 0Okl18, B IV
Ok10 Ti&, CN9b #f (7.4~6.9 Ma) Z #Hh & L T\ 5. &K e #E Ok J&
(6.3£0. 4 Ma ; F. T.4 1 ; Kasuya, 1987) 2N EfGHICEHEINS. U E
D Lnb, ZHEETEHO =ZHENEZEOFEMRIT, TRAEKTSI3
Ma, EMRAHE KT S5.6Ma LHEIND.
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3-7 Ynraru-pbERAE

i - ERERSETEHoOMME (ELEHEERBER) KEHOFERL,
T EARESICE M EIHoOm I EAMERE (ZHERK) O&K FH
DENREZ, BASLEZEICE LWVWMEEZ RS>V Va2 L7 U-Pb &
THHFRWUWEEZToZ. ZOFEICEIY, 2hE THILAERFZEH
LE-HBEFEROEEPRE ChHL- MM EOHBMERPRETE L. K
WFETIE, = ALE o B I vE A HE R T & TR o ROEE 2 AR o W Tl
ExEAT-To. B, VVvarif+onie omEel~y o MERIT (8)
RWZ7 4 var- b7y 72T, Ybary U-Pb EFRHENE IE AT KF
KFPEE SRR B ERERFHELMAEEICT, Tnz

niT - 7=

3-7-1 H&HHERASB

FERBERAO YV a k&2 LR HRE 2 SoBE X, DT
DEBYTHD,

R EF No. AB-01 (X, #RJNIEEFmei 9T B o)1 REEERKAKL
o TEHOARES 2R3 @B (b 35 F 17 9 10 B, R 139 J 34
321 F) b, 1989 4F 2 H 27 HITH4E L7 (Loc. 1, Fig. 12), 1988 4F
D 8IAEII T TAT T, EEMAE N O R 2R L BEERFOLD
PHETLTHEFTHLLOLNTHEH T 5 (Fig. 13). B O FHIZILZE L #E
BB OWERENENL L, 0 AL =0 BRSO B g
HMEN RS CTEALDL., AP EESEIITMEIY., (EARELCY O

WHEAEENOHREWERBICBV LD L, ZO LT =HEHEZTED

T3

EWABNENRSD (NRITH, 1994). AB-01 X BHX, A& SO FA7
F1lm OE FEORBREM ABICHRET I»IBEAF LV ESERIKEE (B
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JE 25 cm) ThH 25 (Fig. 14). BEEMIT, A%, REA, BAHETHY
(Fig. 15), O F— FHARIFTAIE : 205%, REH : 15.1%, HAHE -
4.8%, RNEWIY : 205%, HE'E :39.1% Th 5.

B No. NAG &, @ @) RZ i rg a8 o & 7)1l Lk oW K g 86 (dk
ME35 B 17 0 38, R 139 B 3643 39 %) »bHERHE L 72 (Loc. 2, Fig.
12) . @BEEIE, FTHICELERRILEOBRERB &L L, = b E K g
HEBOBBNWESHENAES CEZRD. HBE)IWEASSEIX., T
E0AERIEC 0 O A TE D D BOHURLBE KB /D H B . B0 MR s
MEZRY, 20 EMMEFI=HBHErFrEO LV IEBDEBIIBY ED5
(Fig. 16). NAG #URHZ . F MBI BE K B 055 8 & B A BRI 45 J@ o B8 5t
MICHIET 2B AR LY OF BEERIKEE (EE 12m) Th 5 (Fig. 17),
MRIEmIZ, Ak, REA. MAaE ThY (Fig. 18), £ D E — NHEKIX
A 23.0%, RIEA 8.6%, MAMK : 48%, NEMWHIEY : 50.1%,

B 144% ThH D5 .

3-7-2 BEBOWLH

Vhra skt oL RO~y MMERIZR O FIEAT o 7. A
LER L LT, ARE 300g A AT UL ALYy RIAVTHML %,
KEEITo T2, WICHZBULELE LT, KEZ2ZAZ2D512D0H o (<
60 FHY (250um)) , BEA R EREMREDO D OB T, Wk, B
AR WML MREO T O ORER, BERSEHE (KXY 2727 BT b
U 7 & (SPT) (1) SG=3.06) %17\, EILEW % FIRBMBE CHBIE L 2R
bYNvarvhiftaty 77 vl Lictk, HF BiKF L O HNO; K Tk %

WLER % fim L 7o
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3-7-3 SHER
X 23 B L & 3000, I DL a I3 AR ~BEEE(— Wk A)
W, #k- R - KB EAEERET 5 (Fig. 19, 20)

3-7-4 <=9y M MER
<~y MMERIE, BRSEFHICEGRZ <K 80 K A4 1T I1F EENITIT VW,
TI7RVICHOIARTL A YEL RRX—ZX K (DP) 3u B X1 p THFEL

7.

3-7-5 HWHE

LA-ICP-MS % i\ 7= [ AL AR 1%, HaL K 5% K 2 Be 21 2% 5% F 78 ) Hh 3
== 9] BHEEZH 7 AN LY —T T L3 EE (Jupiter
Solid Nebulizer, ST Japan) & Z @i M 5 X O @5 ICP E & /5 it (Nu
Plasma II, Nu instruments) Zffi 2 723 ®E CTiT-o7-2. LV -T 7L - 3 v
A~V 7P AFBHKTITWY, A LT ey vig A~V oA TN
ZDEAEH A ZHWT ICP HEoMaticmx L. ICP HE&nNHTito sy
Mrths Ly —% —WE &% Table 1 IZa 9. Ml & L 7z FAL AKX
202Hg 204 (Pb+Hg) , 2°°Pb, 2°7Pb, 2°%Pb, 232Th, 23U @ 7 fi¥H T, **U 0 E &
BROEE X, PPUAPU=13788 2 WVWT, BU DR EREMLBEMB L. £/
il 1X, 2°°Pb/*%U & Pb/PPU o F L E N ORI B E M L.
207pp/2Ph b O B E WX W T A KR HER B @ NIST612 (*97Pb/*°°Pb =
0.90726 ; Jochum et al., 2005) % fE H L, *°°Pb/***U bk ® i IE1Z 1% GI-1 ¥
by (2°Pb/23BU=10.09761 ; Jacksonetal.,2004) ZfHEH L. £7, Hl
EMBEOEHRSOFMOIEZD, 2 WAKX X —F& LT OD-3 Y=y

(200pb/238U 4E X : 33.04+£0.10 Ma; Iwano et al., 2013) H W {T L THM L
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SHICHWE L —F =X 12~15um TIT o 7.
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4. #EEER

4 -1 BEREBFHOLTHMMGEHEREY (RHEBH)

ARBFSETiEawm g (1992) omEbibanHor-2%2HnT, hB)E
PEOHFEEMRICOWVWT, 3 -1 TaRLEFERICEIYERELFENRE LR
fe F2 72 E IR DR 2 AR A 7oL w R (1992) @ HUE X & M oAk A o i 4y
iz, L7k (Fig.4) 12, REEHETCEZO~0, Z=HEHETCIIO~O®
FEOMEEZRE L. REBHO 10 kot aniz, HHEFNR L
fAEFoRIZHFE L (Fig.21) . TA»LHETEE OO~® % Sanfilippo
and Nigrini (1998) O b4y # RN2 #, (- A M EEE O @1X RN2 #,
®1X RN3 #, HEAILEDOO® & @ 1% RN1 # » 5 RN2 #, RN3 #7, RN4 #;,
RNS #E TOKLAmHE, @IlE RN2 #2005 RN3 wm O &K Aamm, @O
RN2 #, R34, RNAH OKAL A4, @i RN2 #H oA n#Hic Ad.

RERBHEEIMGNAECTCHIEDNBMLEENE Y v a v &k, i
ek s L THNIE, TANL BN E Tl b A o B 722 b4 o 7 5
HDH. Zhix, 3— 1 D0FEMRAEE HIERO Fig. 10 D B-2 IS T 5.

UExaELdn e, klEREOMSERFN (R) X Sanfilippo and Nigrini
(1998) @ RN 24 7» 5 RN 4 #+ £ T® 20.0 Ma 7 5 15.0 Ma T, F[RIZ
R L2 FERIE (U) L7225 RNLAFO 21.7 Man b 20 Ma & 72 0, E[R
X AfEEZFERE (U) 722 RN S HOH 15 Ma 225 12.5 Ma &£ 72 5

(Fig. 21) .

4 -2 BREEYHOEBFSEEMEY (KORBLXER)
ERYETHOMERNDOAEREBY CLL —HEHE (KOMBRE, KiEE) ©
FERIZOWT, UTICE DD, 7k (1992) o #E K & i bk A 0 4
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AT EZ R LK (Fig. 4) 12, ZHBEBHETIO~QOMEE O 2 RE L
. ZiBEHO 7 kol s e, MEENRELLAREFORICHIEL
7= (Fig. 22) . FALOKDOIRE DO ~ G I1L Sanfilippo and Nigrini (1998)
DAL RN4 L RNS #12, £ B KEEE O® & @IL RNS # o
fbamnHicAD. ZilER (KoRE, REfE) Tk, Kiibhiba ok
Ak N ESL. Zhix, 3 — 1 OFERHEE T ER O Fig. 10 ® B-1 12
FUTLH. LEaEldn L, BB LA XD =T8RO E R FER
& (R) (% Sanfilippo and Nigrini (1998) @ RN4 #f & RN5 # ® 15.0 Ma &
5. TIROARfEEZRFEMRE (U) X RN4H D 17.5 Ma 72 5 15.0 Ma &
0, EROASHEFELRFEMRE (U) X RNSHOK 15 Mar b 12.5 Ma &
72 % (Fig. 22) .

Chiyonobu etal. (2017) I%, 7 @ (1992) L IZIZ[A U Hisk o = & 1 o
HIRE T 7 AIC L D2FEMRZHE L (Fig. 11) . 2o/ RICH & DX,
H[IREF v b ohy# %=/t L7z (Fig. 23) . Chiyonobu et al. (2017)
X, AIREF v /7 fbm % 7 HiE (KTY, KHM, IGR, TMY, INK, SRS, KRT)
D7 varyrTHRELTWD., ZThbax, 3—10FEMNRHEEHERITY

TIE®H 5 & KTY IE Fig. 10 ® A-5 1234 L #E 3 2F R 1E (R) 1 Martini
(1971) @ NN7 # ~NN9 # (Okada and Bukry (1980) @ CNS5b #f ~CN7
i) &%, TROANHEZZERE (U) 1T NN6 # (CNsa i) &b,
EIR o AR HeFE e RE (U) 1X NNI10 # (CN8a #f ~CN8b #7) & 72 %.
KHM (% Fig. 10 ® A-6 2§44 L., EFELFEMRME (R) (X CN8a 4 ~CN9a
ey, TROANHFERFENRE (U) X NN A (CN74F), LR O
FEFERME (U) X NN F#H (CN9b #7) & 72 5. IGR X Fig. 10 ® A-
212 L, MERFEME (R) 1 NN5 #F (CN4 4 ) & NN6 # (CNS5 #)

DEFREEZRY . TIROAMFEZFENE (U) 1L NN6 i (CN5 #F), LR
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D AR ZFEMNME (U) (X NN6 4 (CN5S ) &R D0, SHITZEDLEE
(LW 2 B AT NN7 # (CNSb #) AE LS. TMY IX Fig. 10 ® A-2 12
ML, MEFEZFERME (R) X NNSH (CN4#) & NN6 # (CN5SH) @
BRE LD FROANMHEERFEMRE (U) X NN6H#H (CNS#), LRO
e FE A A RIE (U) 1L NN6 # (CNS#H) &7 2. o EEicixkE%
A T NN10 4 (CN8 47), NN11 47 F#8 (CN9a 7, CN9b #7) N HER 5.
INK & Fig. 10 ® A-2 1284 L, fEERFEMRE (R) 1T NN5 & (CN4 &)
& NN6 4 (CN5 #f) OEFRE L 20, FTIROANHEZRFEME (U) 1L NN6
i (CN5 #7), LR AN ERFEMAE (U) 13 NN6 # (CN5#) &7 5.
O LI IIWrE THA T NN11 # (CN9 #7) M E7R2 5. SRS (X Fig. 10
D A3ICHEE L, MERENE (R) 1L NN6 # (CNsa#) &7220, TR
D AR ffe £ 72 EAE (U) 1T NNS # (CN4 7)), ER O ALz &EMRE (U)
IZ NN7 4 (CN5b47) & 7¢%. KRT X Fig. 10 @ A-1 12§44 L, RHEER
FEARME (U) X NN6 4 (CNSaqy) &72%. b 7Hisiotv s va %
MAET D E, KRRk T 2 HKE T~ /LA 0 =@ EE O M ERFNR
g (R) 1X. NN6 # (CNS5#) (13.5 Ma) 7>5 NNII # F# (CN9a #)
(7.4Ma) L7205, TROAMFELRENRME (U) 1T NN5 #H (CN4 #) (15.0
~13.5Ma), LEBRORHEEZRENRE (U) X NN A THE (CNIb ) (7.4
~6.9 Ma) &72%.

e b e AIRE T bR O REREG T L, BREBTHO
MBEMNEHEEY TH L2 ZHEHOMERFERE (R) (T, 15.0Ma b 7.4
Ma &72%. TIROANHEERENRE (U) 1L 17.5~15.0 Ma, LR D &R

R (U) 1L 7.4~6.9Ma & 725 (Fig. 24).
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4 -3 BEREBILBOAMIMEAHBEY (KROBBLE RXEE)
FEifEHAMo ZHEFORORE & REREOFEMITHO N TIE, MK
JIME L D JE Ml O B TIT oo 2o f 6, HElbalZED - &
(2000), FdcmA b AIEARIL - & (1997), FIKEF v 7 b AIX=H &
& (1998) . FwilEE A L ik A 1% 0da (1977) O F — X Z# H W TG L 7.
EEAAICOW T Fig. 10 ® A-3 T4 L., MELREMNE (R) X
Yanagisawa and Akiba (1998) @ NPDSA # & 72 0 . TR O &I A E R
i (U) 1< NPD4Bb #r, LR AHERELFENME (U) (3 NPDSB i & 72 %
(Fig. 25-1). J#m b A1% Fig. 10 ® A-2 [T Y L. WMeERENRE (R)
IZ Sanfilippo and Nigrini (1998) O {b 4 4y # RN4 # & RNS #f O 5 7 &
720 FIROARfEELLFERME (U) 1L RNA H, EBR O K #e %72 FMRE (U)
IZ RNS # & 72 5 (Fig. 25-1). AIKE T~ /7 {L A X Fig. 10 ® A-3 1T Y
L. fEFEAFEMRE (R) (X Martini (1971) @ NN6 # (Okada and Bukry
(1980) @ CN5a #) L7220 TROANHERFMNE (U) 1T NN5/4 4
(CN3/4 #), ER O AfEEZLRFENRE (U) 1L NN7 #(CN5b #) & 72 5 (Fig.
25-2). iEMA L BRAL AL Fig. 10 © A-6 I[2i%4 L. MEREME (R)
I Blow (1966) @ N.10~N.12 7, N.13 # & 7220, TR O K #ERERF R
i (U) & N.8~N.9 47, EFR DA FMAE (U) 1T N.14 4 & 72 % (Fig.
25-2). ThoofRERAETHE, BREBIHO ZHEEHOKDIRE
EREEREOFERIT, BELRFENRE (R) X 15.0Ma~11.6Ma & 72V, TR
D A Hle FE e FARIE (U) 1% 16.3 Ma~15.0 Ma, BB O R e % 72 £ g (U)

X 11.6 Ma~10.9 Ma & 72 5 (Fig. 26).

4 -4 Z=H¥EBEHHOLTHAMAMEHEREY (ELBEH)
WELEHEOHBEMRIZOWT, 3—10FERICEY, FREEZ L0
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BTEoOMIba T -4 2R TR LE.

BT, HEEA (FE - &K, 1999) T Yanagisawa and Akiba
(1998)> NPD2B # Ll ® 17.8~16.9 Ma IZ[RE & 5. kit (8
A, 2012) TIiX Sanfilippo and Nigrini (1998) ® RN3 7 (18.7~17.5 Ma)
E s, EEA LB bAoA ORBRKRIIE, EEIEXT 528 bA
S O ERL VIR O LR V. L, 3 — 1 OFERHEE T LR
? Fig. 10 ® B-3 (2@ 4 L, MELREMNE (R) FTRD>LNLT, REER
FERE (U) oBLrd. TOFEMREIL, TRIZERLADO FTRTH D
17.8Ma & 72 v, £ O ERIT i BAL A5 H O RN3 #7 D LR 17.5Ma & 72
% (Fig. 27-1).

B, HEEibn (5B - 8K, 1999) 1X Yanagisawa and Akiba (1998)
@ NPD2B 4 (18.4~16.9Ma) IZWE N 5. ik (54K, 2012)
TIl%, Sanfilippo and Nigrini (1998) @ RN2 #772>5 RN3 4 (20.0~17.5
Ma) ICREIND. HEEAA LB aoflban®oBEKIT, BEEIE
TN A HEORMLERVIIRD NV, T ik, 3— 108K
He & 7k O Fig. 10 ® B3 I2#% M L, REERFEMRIE (U) oL LD,
ZOHERMEIL, TRIZESEELAD FTRTH 2 18.4Ma L 20, D LIRIZ
W AL A o H O RN3 o EFR 17.5Ma & 72 % (Fig. 27-1).

Kb g ik, M dibfm (74, 1995) 72 5 Sanfilippo and Nigrini (1998)
@ RN2 #7275 RN6 %7, RN3IH /6 RNSHARBEINTZ . AKE TS v/ 1k
£ ([ H, 1995) TIix, Okada and Bukry (1980) o CN3{bfm# (17.9~
149 Ma) RO LTz, iwbiba s aKEF v 2 baofbasssdol
BRI, EEIZT LI/ AHEORMRELRV TR D LRV, T,
3 — 1 OFERMEE H KR O Fig. 10 D B-4 1% % L, MEREMNE (R)
ERDLNT, FHEERFERE (U) oR LD, FAHEELFERE (U)
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X RE S v Ak £ 4y # Okada and Bukry (1980) @ CN3 # Lt 720, £ ®
TRRIX 17.9Ma, EBRIX 14.9Ma & 72 % (Fig. 27-2).

KB, kEchiba (M4, 1995) TIX RN3 # » H RNS #ix N,
RN4 725 RNS # , RN4 220 RNS R B EI N, AKEF v /7 bfA
(MM, 1995) Tix, CN4fbAH (14.9~13.5Ma) PR E N1z, FifF
PEA LB b (FHE, 1995) Tix, Blow (1969) ® N.8-N.9 % (16.4~
14.2Ma) PRBEINTz. bbb r e mIKES v 7{bak L ORiEESR
flLifb A oA HEORBRIE, EREITT 2/ bAa0HORMRERDIX
BOLARW., L, 3— 1 OFERHEE HFIETD Fig. 10 O B-4 128 Y
L, fEELZENE (R) TRDODONT, REELRERE (U) OR L&D,
NHERZERE (U) 1, FREIAKET 7 IEAa5H O CN4 #H O TR
149Ma & 72 0, BRIV EMSEA L Bt A 504 O N8-9 77 @ R 14.2Ma &
72 % (Fig. 27-2).

¥, AKESF o2 Mba0aETCIERILEEKREREE O T, CN3 &
L CNAFOWMEREZRY NRO LN DO T, £ 05 F I M FE LR FERIE
(R) LLTRETED.

Uk, #EEEOFERIEEZ E L5 L, BELJEHEOMEERFMNIL 14.9Ma
LR, REEZRFENRE (U) OTROERITIHRFE EEEEO LR

17.5Ma & 720, ERIZAYSEO LR 14.2Ma & 72 %5 (Fig. 28) .

4 -5 ZHERBHFHROBEAEESEY ETE)

SRR THOMIEAEHERY T, SHERETEE O LEBEEBE
ThHLH TN W#EENE LD, EFEOAKE T 7 LAFEMRITOD
T, 3—10FERHEEFEMICES TR E Lz, Fig. 20 ® MS1, MS2

WXIT T 2 (1987), Ok13 7206 Ok21 XTI Ay (1991) O iR B % 4 H
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ThD (Fig9). M bHbDF— %% Fig. 10124 Cid®H b &, B-4 1Ty
T5. EFELFENE (R) FROH>LNLT, FHERERE (U) O K& R
L. A FE e FE AN (U) 1%, Martini (1971) @ NN11b # (Okada and Bukry

(1980) @ CNO9a #f) (7.4 Ma~6.9 Ma) & 72 % (Fig. 29).

4 -6 Z=HerEBIHBomIMELALEY CETE)

SR oMMEAKEY O SHERETFEOGIRE T Y /b
FRICO>NWT, 83— 1O0FREEFEWRICESEHRFT L L7, 2B, Fig.
21 @ MF6, MF7 IXiL# X 2> (1987), YkO1~03 X TiX A (1991) DK
BrErE S TH 5 (Fig9). TN H DT — X % Fig. 10124 TixH b &,
B-SIZM ¥ 5. MRAREMNE (R) XRD LT, RikFEALENE (U)
D HE e D KRR ZRAFERE (U) 1X NN11 & (CN9d #) & NNI12 # (CN10a
#) ORI (5.6 Ma) & 725, (Fig.20). R ELRFEMNE (U) X, F
FR 1L NN11 # (CN9d #7) (8.3 Ma~5.6Ma), L[RiZ NNI2 # F& (CNI10a

) (5.6 Ma~5.4 Ma) & 725 (Fig. 30).
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5. ZH-EREBOLHMAMEEED L, AT BEAKFEDLLE LT
BEAEEBEDOERLORE

LUFIC =il - BRSO B MEERY &, fiiliERERHD B L O
MEREHEEDOBMEAFERPLEGEONTEHEBEFENOMER EREL
& 5.

1) BRR¥EEBOHEHMNETL L EABRHOHEMFEND LIRE, T Lk
(ZE 7 S Al oI AR HERE A o L ON e T R T HE R O = U 8 B o HE R AR R o
TRAEHE, bLIEERDS (K 15 Ma) . TOHMBIZOWTORIEIL,
ks 20 LICERLI2HEBY E OREZMBHA T2 ETEETH .
2) M¥EFICEVWT, ATlERERD S I CBEREDERD THL L =H
BRHEOHBERNIZERKRETHL L, FmMEEMOHERERICKE
MENREN O D L, AT &R E O Rk 0] B R o 7 I E=
L5 Eeh5 25,

3) ¥ EBHEHOEHAAMETH L2HEINER O LROFENRD KRBT
%,

4) =i - FERm OB = ROMEREM T, KILHEYWE % < & L )E
RCHKHEFEY L Z L, MILADOEHRPED R VWS LH L. Y= v U-
PoiER ERIOFENRREFIEOEALLETHL D,
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6. ZH¥BIELBOMMBELAXEBYEER T O Vvary U-Pb £R

6 -1 UPPERHERER

AB-01 (Loc. 1) & 1 & L&# 6. 18+0.07 Ma
NAG (Loc.2) 32 g 6. 40+£0.09 Ma
6 - 2 EE

6 - 2-1 AB-01 (Loc. 1)

TR AERERE TH 5 O0D-3 zircon® Il E K H1333.36 £ 0.36 Ma
(95%EHXME) ThHY, fAEHP T33.0+0.1 Ma (Iwano et al., 2013)
I — T D70, RAMEBEO E#ETHAEIRL TS,

HE LS00 95, 10k 1 1X2Pbd JIl & K E A< (1IRSDA
50%i V), ara—X o 2A0FMMPKNETH o, KD D408 F D)
M IEU-POER T — Z 1X, f6~7 Mafe £ 3 5 (Table 2, Fig.
31- (a)) . Z® 9 BL3OKLF 23 A 1T @ P3U-2°Po 4 R & 35U-27Ph A R 3
2SDDO#i P T —# 9 %5 (Fig. 31- (b)) . & D30k + D F — ¥ % Wetherill
Concordia Diagram Eic 7= > b L, W EFHE2FHE L. £ D30k
FOTF—F2RIFEEED N L (MSWD =0.69, Probability =0. 96)
EREORRDMBIBRFOBRANTRNEZSZIOND. AR EHEZN
MAEBAEBEX CTHRTRETEL LN, AMENEOB AL, K
REOaya—F 4 T7TEREZABOHEREERE L TRV T > TEL KX
22N,

wicara—7 4 7THEMNRDFHE % 1IT - 72. Wetherill Concordia Diagram
ETO30R DT —F O MMERE T2 a—F 0 7RSS,

aya—75 4 THEMROMSWDIZ14E & W (Fig. 31- (¢)) . Ty~
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ppbL NIV DO E R A EEBK TR WERN S L IXH B o R B
EEAOND. ENEBEL, MMM EEZITo L& TH-oTH, 15
bNOIHEREIXZa2ya—TFT 4 7HEREFZERKTHD. o Tarya—
T4 THERELTEHE LML, 6.180 £ 0.072 Ma% AB-010 H f5 4 1% &

LTCHERYWHE Y Z LRI EIZ 2.

6 - 2 -2 NAG (Loc. 2)

"k AERRE TH D 0OD-3 zircon® I iE #E H1X32.59 £ 0.11 Ma
(95% 5 X M) TH Y, 33.0+0.1 Ma (Iwano et al., 2013) 205 X 1.2%
FHL, RBOFEREZZR OS> BEETZTORMBRELEZEL 2.

50K 1 H1 38K 1 & K/ DR 1 1X6~7 MadD X f % /r L 7= (Table 3,
Fig. 32- (a)) . —F, 12K FiZZN LV b EH W (~11 Ma) FMRIEZ R
LTWe., BHEREREICHE SRR VaryRFOBEANPNBZZLND.

BT H O 5 kL 1122 W T U8l IE 2 4T - 72 2P/ U B a8 L 7=
LY 136,359 £0.078 Ma (MSWD = 1.01) T& » 7= (Fig. 32- (b)) .
% 72, Wetherill Concordia Diagram = C ® ) iy 41X 1% 6.404 £ 0.086 Ma
(MSWD =0.93) T& - 7= (Fig. 32- (¢)) . MSWDIZ1IZiE<, TN H D

WA PHE—-OERMNOBHEINTZEDOTHLI I LB RBIND.

HEMBEIXIETFTHUBHE O AB-011X6.18+0.07 Ma, 3Z 1 i /M 45
DRBINAGIZ6.4020.09 MaThH o7~ .2 OFEMRIT EACICE D ZHBEEOD
LHIKREF v b anrbHEE S NL7ZCNIH (83~5.6Ma) & F/FEET, ¥

v TOEMRMEDOFEHMENHER Sz,
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7.%¢D

AR TE, W - BREBOMMKTH 2 LERE - REBRE L, A
MR B L OCEEMNEHEREY TH D ZHE & ORI OV TH
LN T o0, MIbAFEREZ L2 — L THREMEBEZITS & &b
SHEBMAERBOBKEBICEENRDI VLD U-Pb ERZTOHE %
iT>7 (Fig.33). ZO#E, UTOZ P onERol.
L. ERYERBEZMEBOAINERERY ICAES TEDIL D MHNE
B EAL O FRILH 15Ma ToH D, 1T R RER O A RE M2 & .
2. EREBOMME (REBER) 2 RES THE S WM mHEREY I
AR ERCEMLLRY, —HOHREYWLE L CHEIND.
Z O Mg o HERE % I BTN vE A O LR AN BR AR L, A b i T R i HE R
Yy L RN A MERE IS BE L 72 (K 15Ma).
3. B oMK (FEILERE) & RS THE O WA MR A
M R LR Camnrbnry, —HOHFEYE L CTHMEINLD.
CoMEOHERBEEICHTINE R OLRENE A L, BT b, WA i
T & wi ol g 2 HEARE W I o B L 72 (B9 6Ma).
4.2 L 30FEFEIT, FHRIE L ZHER CTHIERHERY O LE OB
BN OMa RERZ2 > TWEZEEZMIRBRTLS. ZOFRORLRD
T ORI ARy IREOMAE (BB DEESTE) oY
Na ERNERSIFEIND.
5. BRLELE ZHLEOMIMBEEOR KM AR R D &0 M
IR AOMERERICEERHNE 52 5.
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8. HEe

RIFIE 2 # D I H 720, BRI E N KK BB 5215 W0 28 BE o [ 48
e — 2L, RBBOERICEL ETHRIBIHREZH - 72, K E
MRFRFBEO AN IELER, WKEREHR, MR T HEHR, LA MH
WHHR I, BEELRIBE20EE VR, £, BRBEEY K24 EFH
BROAKEEM LI, WHRZ2EDDZICHIEVERERL IS EWE W
Ewnwic., R KT RFEEE S RO FER O W E LR 2 b O R =E
KERAEDILCAARKKICEK, YVrvay U-PbERBIEOREELZ L T
Ewie. (BR) RE 7 4 vy a v - Ty 7 OFRICE, Yra sl
ERRICHOWTZHhazwnwklZwnwk, EXsPEYeE EEmEEos /&
—ER i, BKENPL O L a R THBICOWTEER T RAA
AxEWEEWE., ERHERA Y X —OFHE EEE H I3 A SR
TERETHEE W W B E S K WS BF T = BT B oW T R
ML, 4 E A OGRS HCERICH D, Fx I
VAR ANl A

B [E S R4 BB RO BRI EmiE L, KL & Bz O/
T, EXBFEEOELZHEEOMBE BiEL, R)RLEGo R -
HER L F R O TS £, B TERPAFHZO NI SLE
I8, 0 M BF JE B 8 A A oD R N R OB T b, R E R R A B BIR
BREME L, MENRLAGOR - MEREYHEL SFHEORE R EE
£ (A ;2021 1 A 2HE), AEAZFHEBEOAS K BELICE, R

i

TCbhbEVEIZ W T&x ., TERSIDREYE LEIEE O
H

=]
W

¥

A E RS I, AR T SE S A 1 ) R

FEREONRPME L, MAAT
WYX B ORBME K, RIS o2 - HER 4 8

7

4:‘.
22
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ZUr T 4T oA RICE, BAFESCERBMLEE BT o
fo. PRNBRSLAMOR - MIRFEMEOF AN F - EEFEBICITERE
BEMEZERLTWEEWL., FfEFRABREO N THE2E L, Ak
ERTFELZEL, BREIBELZ IS, PEXE BB O KICIE,
THEE CXBEENEE WL, b, BEL oEHR, HEMRELE O
FrICHLIXEEWEEWE, DEoF 2z, BLEHEZHL LT 5.
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Fig. 13. Photograph of the Tagoegwa Unconformity outcrop in Sakurayama, Zushi, Kanagawa,
from which the sample (Loc. 1; AB-01) was collected. (Feb.,1989)
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Fig.15. Digital microscope image of cut and polished surface of AB-01. pl: plagioclase, qt: quartz,

opx: orthopyroxene
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Fig. 16. (a) Photograph of outcrop Loc.2 (NAG), Nango, Zushi, Kanagawa. (b) Crystal tuff
layer (NAG). (c) Close up crystal tuff layer (NAG).
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Fig. 18. Digital microscope image of cut and polished surface of sample NAG.
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Fig. 19. Zircon particle image (50 grains) extracted from AB-01.
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and Negrini (1998), and the numerical age of the fossil zone is by Gradstein et al. (2012). (R):

reliable age range, (U); uncertain age range.
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Fig. 23. Depositional age estimated from the radiolarian fossil zone of the Miura Group. KTY,
KHM, TMY, IGR, INK, SRS and KRT are sampling sections of Chiyonobu et al. (2017) in Fig. 11.
The calcareous nannofossil zone are by Martini (1971) and Okada and Bukry (1980), and the
numerical age of the fossil zone is by Gradstein et al. (2012). (R): reliable age range, (U): uncertain

age range.
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Fig. 24. Integrated depositional age estimated from the radiolarian fossil zone and calcareous
nannofossil zone of the Miura Group on the middle part of Boso peninsula. The numerical age of the

fossil zone is by Gradstein et al. (2012). (R): reliable age range, (U); uncertain age range.
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Fig. 25-1. Depositional age estimated from microfossil zone of the Miura Group of the Kamogawa
area in the northern part of the Boso Peninsula (see Fig. 6). Diatom fossil data is based on
Watanabe and Takahashi (2000) (1), Radiolaria; Motoyama and Takahashi (1997) (2). The
numerical age of the fossil zone is by Gradstein et al. (2012). (R): reliable age range, (U); uncertain

age range.
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Fig. 25-2. Calcareous nannofossil data is based on Mita and Takahashi (1998) (3), Planctonic
foraminifera; Oda (1977) (4). The numerical age of the fossil zone is by Gradstein et al. (2012). (R):

reliable age range, (U); uncertain age range.
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Fig. 26. Integrated depositional age estimated from the diatom, radiolaria, calcareous nannofossil
and planktonic foraminifera fossil zone of the Miura Group on the northern part of Boso peninsula.
The numerical age of the fossil zone is by Gradstein et al. (2012). (R): reliable age range, (U);

uncertain age range.
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Fig. 27-1. Depositional age estimated from microfossil zone of the Hayama Group in the middle
part of the Miura Peninsula. Diatom fossil data is based on Haga and Suzuki (1999) (1),
Radiolaria; Suzuki (2012) (2). The numerical age of the fossil zone is by Gradstein et al. (2012).
(R): reliable age range, (U); uncertain age range. (1) Haga and Suzuki (1999), (2) Suzuki (2012).
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2. Radiolaria fossil data is based on Taketani (1995) (3), Suzuki (2012) (2),
Calcareous nannofossil; Okada (1995) (4), Planctonic foraminifera; Aida (1995) (5). The
numerical age of the fossil zone is by Gradstein et al. (2012). (R): reliable age range, (U);

uncertain age range.
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Fig. 28. Integrated depositional age estimated from the diatom, radiolaria, calcareous
nannofossil and planctonic foraminifera fossil zone of the Hayama Group on the middle part
of Miura peninsula. The numerical age of the fossil zone is by Gradstein et al. (2012). (R):

reliable age range, (U); uncertain age range.
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Fig. 29. Depositional age estimated from microfossil zone of the Miura Group in the middle
part of the Miura Peninsula. Calcareous nannofossil data are based on Eto et al. (1987) (MS) and
Kanie et al. (1991) (Ok). The numerical age of the fossil zone is by Gradstein et al. (2012). (U);

uncertain age range.
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Fig. 30. Depositional age estimated from microfossil zone of the Miura Group in the
northern part of the Miura Peninsula. Calcareous nannofossil data are based on Eto et al.
(1987) (MF) and Kanie et al. (1991) (Yk). The numerical age of the fossil zone is by
Gradstein et al. (2012). (R): reliable age range, (U); uncertain age range.
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Fig. 31. (a) Age histodiagram of Loc. 1 (AB-01). (b) Wetherill Concordia Diagram
Measurement results of Loc. 1 (AB-01) (40 grains) shown on the diagram. (c) Biaxial weighted

average and Concordia age of 30 grains, which is the concordant of Loc. 1 (AB-01)
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Fig. 32. (a) Age histodiagram of NAG. (b) Wetherill Concordia Diagram measurement results
of NAG (50 grains) shown on the diagram. (c) Regression line and intersection age on Wetherill
Concordia Diagram of young age value of NAG.
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Fig. 33.  Depositional age estimated from microfossil zone of Early to Middle Miocene

strata on the Miura and Boso Peninsulas. Microfossil data are based on Eto et al. (1987), Kanie
et al. (1991), Aida (1995), Okada (1995), Taketani (1995), Haga and Suzuki (1999) and Suzuki
(2012) on the Miura Peninsula; Oda (1977), Saito (1992), Motoyama and Takahashi (1996),
Mita and Takahashi (1998), Watanabe and Takahashi (2000) and Chiyonobu et al. (2017) on the
Boso peninsula. The numerical age of the fossil zone is by Gradstein et al. (2012). ). (R):

reliable age range, (U); uncertain age range. AP: accretional prism, TS: trench slope basin

sediments, FA: forarc basin sediments.
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Fig. 34. Optical microscope photographs of dated zircon grains from AB-01 sample. Round or

rectangular holes are the measurement points. The large circles and squares around those are
traces of LA-ICP-MS pre-ablation.

83



LY VZI00 € High-Range/0.
HER 866.506 pm
MR 0.542 pm

LuA V2700 € : High-Range/D 45 : x350
HlFF B56.506 pm
AW 0.542 pm

L e | ||
200 m |

LA V2700 C : High-Range /0.
WIS 866.506 um
MR 0.542 pm

LA V2700 € : High-Range,
HIEF 866.506 pm
AN 0.542 pm

L& VZ700 € : High-Range/D.
HEE 866.506 ym
AME 0592 pm

LMA V2700 C: High-Range)

Fig. 34. Continued.
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Fig. 35. Optical microscope photographs of dated zircon grains from NAG sample. Round or
rectangular holes are the measurement points. The large circles and squares around those are
traces of LA-ICP-MS pre-ablation.
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Fig. 35. Continued.
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Fig. 35. Continued.
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Fig.35. Continued.
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Table 1. LA-ICP-MS Instrumens and operational condition

ICP-Ms instrument (MC-ICP-MS)

Instrument Nu Instruments, Nu plasma II HR-MC-ICP-MS
Sample introduction Ablation aerosol
RF power 1300W

Mixed Faraday-multiple ion counting array (O-bayashi et al., 2017; Hattori
et al., 2017)

Monitored isotopes 202Hg, 204Hg+204Pb, 206Pb, 207Pb, 208Pb, 232Th and 235U
Three Daly detection (D), three full size multipliers (IC) and single Faraday
cup (H)
ICO for 208Pb, D1 for 207Pb, D2 for 206Pb, IC3 for 204(Hg+Pb), IC4 for 202Hg
D5 for 235U and H9 for 232Th
IC dead time ICO (EM) 15.8 ns, IC1 (Daly) 20 ns, IC2 (Daly) 8.6 ns

IC3 (EM) 14.7 ns, IC4 (EM) 18.9 ns, IC5 (Daly) 20 ns

Detection system

Detector

Femtosecond Laser ablation system

Instrument CARBIDE, Light Conversion, Lithuania

Laser wavelength 257mm

Fluence 1-4 J cm'?

Repetition rate 1000 Hz or 2Hz

Ablation duration 1 second for 1000 Hz laser ablation, 20 second for 2 Hz laser ablation
Ablation pit size 20%20 pm? for 1000 Hz laser ablation, 12-15 um circle for 2 Hz ablation
Carrier gas He gas and Ar make-up gas combined outside ablation cell

He gas flow rate 0.6 L min!

Ar make-up gas flow

0.9 L min!
rate
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Table 2. LA-ICP-MS data of Zircon (AB-01)

Grain  Isotopic b Age (Ma)

No.  #"pp/*5Uu 10 Error  2%pp/*8U 10 Error  *"Pb/®U 10 Error 2*°Pb/**U 10 Error Remarks
AB-01
No. 11 0.0064 = 0.00078  0.000996 = 0.000038 6.42 + 0.84 6.415 + 0.245
No. 12 0.0144 £ 0.00144  0.001058 =+ 0.000048 14.41 + 167 6.815 + 0.306 discordant
No. 13 0.0445 £ 0.00332  0.001267 = 0.000066 4394 + 4.42 8.161 =+ 0.427 discordant
No. 14 0.0094 = 0.00090  0.000995 = 0.000036 9.49 + 1.01 6.414 + 0.233 discordant
No. 15 0.0088 = 0.00040  0.000971 =+ 0.000018 8.87 + 0.45 6.259 + 0.119 discordant
No. 16 0.0195 £ 0.00184  0.001039 + 0.000051 19.53 + 223 6.693 + 0.330 discordant
No. 17 0.0060 = 0.00044  0.000936 =+ 0.000023 6.01 + 048 6.029 + 0.148
No. 18 0.0067 £ 0.00047  0.000955 =+ 0.000023 6.79 + 052 6.153 + 0.150
No. 19 0.0072 + 0.00111  0.000916 =+ 0.000048 722 + 1.22 5.900 + 0.310
No. 20 0.0083 £ 0.00111  0.000977 = 0.000047 831 + 1.24 6.292 + 0.301 discordant
No. 21 0.0793 £ 0.00314  0.002559 =+ 0.000068 77.08 + 3.81 16.474 + 0.436 discordant
No. 22 0.0254 £ 0.00271  0.001052 = 0.000066 25.33 + 3.42 6.778 + 0.425 discordant
No. 23 0.0052 £ 0.00088  0.000929 = 0.000045 523 + 0.95 5.988 + 0.293
No. 24 0.0064 = 0.00034  0.000952 = 0.000018 6.46 + 0.37 6.135 + 0.118
No. 25 0.0068 £ 0.00058  0.000928 =+ 0.000027 6.85 + 0.64 5.977 + 0.175
No. 26 0.0062 = 0.00054  0.000978 =+ 0.000027 623 + 0.59 6.299 + 0.172
No. 27 0.0067 £ 0.00054  0.000935 = 0.000025 6.79 + 0.60 6.025 + 0.162
No. 28 0.0262 + 0.00147  0.001096 =+ 0.000036 26.11 + 1.86 7.061 + 0.235 discordant
No. 29 0.0066 = 0.00054  0.000988 =+ 0.000026 6.62 = 059 6.367 + 0.168
No. 30 0.0059 = 0.00052  0.000960 =+ 0.000026 591 + 0.56 6.187 + 0.168
No. 31 0.0058 = 0.00071  0.001005 = 0.000036 5.85 + 0.77 6.478 + 0.234
No. 32 0.0071 £ 0.00087  0.000953 =+ 0.000039 714 + 0.96 6.143 + 0.252
No. 33 0.0236 = 0.00303  0.001124 = 0.000079 2356 + 3.75 7.243 + 0.511 discordant
No. 34 0.0074 £ 0.00061  0.000970 + 0.000028 741 + 068 6.250 + 0.177
No. 35 0.0064 = 0.00084  0.000969 = 0.000040 6.48 + 0.92 6.242 + 0.258
No. 36 0.0074 £ 0.00102  0.000954 =+ 0.000045 748 + 1.13 6.144 + 0.287
No. 37 0.0066 = 0.00059  0.000951 = 0.000028 6.67 + 0.65 6.130 + 0.178
No. 38 0.0070 = 0.00031  0.000974 = 0.000016 707 £ 0.35 6.279 + 0.100
No. 39 0.0071 + 0.00072  0.000938 =+ 0.000032 715 + 0.80 6.043 + 0.208
No. 40 0.0090 = 0.00096  0.000976 =+ 0.000039 9.01 + 1.08 6.290 + 0.249 discordant
No. 41 0.0058 = 0.00049  0.000962 =+ 0.000025 589 + 0.53 6.197 + 0.158
No. 42 0.0053 = 0.00131  0.001018 =+ 0.000070 5.30 + 1.41 6.559 + 0.450
No. 43 0.0243 + 0.00153  0.001236 =+ 0.000042 2427 + 1.87 7.966 + 0.270 discordant
No. 44 0.0061 £ 0.00111  0.000933 =+ 0.000053 6.19 + 1.22 6.009 + 0.340
No. 45 0.0074 £ 0.00097  0.000930 + 0.000042 749 + 1.08 5.991 + 0.270
No. 46 0.0070 £ 0.00070  0.000969 = 0.000032 7.03 + 0.77 6.242 + 0.206
No. 47 0.0077 £ 0.00105  0.000977 = 0.000045 779 + 1.16 6.295 + 0.292
No. 48 0.0077 £ 0.00059  0.000991 = 0.000026 773 + 0.65 6.382 + 0.169
No. 49 0.0066 = 0.00096  0.000917 = 0.000043 6.67 + 1.05 5.909 + 0.279
No. 50 0.0067 + 0.00095  0.001000 + 0.000045 6.72 + 1.04 6.446 + 0.289
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Table 3. LA-ICP-MS data of Zircon (NAG)

Grain Isotopic Ratio Age (Ma)

No. 207pp285g 1o Error 206py, 238y 1o Error 207pp25y 1o Error 20%pp/238y 10 Error Remarks
NAG

No.1 0.0111 + 0.0020 0.00106 + 0.00007 11.10 =+ 2.24 6.859 =+ 0.478

No.2 0.0124 + 0.0018 0.00103 + 0.00006 12.34 + 2.04 6.613 =+ 0.398 discordant
No.3 0.0305 + 0.0029 0.00121 + 0.00007 30.09 =+ 3.60 7.816 =+ 0.438 discordant
No.4 0.0202 + 0.0015 0.00177 + 0.00005 20.01 =+ 1.69 11.379 =+ 0.345 discordant
No.5 0.0237 + 0.0022 0.00109 + 0.00006 23.42 + 2.68 7.014 =+ 0.359 discordant
No.6 0.0548 + 0.0073 0.00113 + 0.00013 54.05 =+ 10.57 7.303 =+ 0.809 discordant
No.7 0.0211 + 0.0031 0.00169 + 0.00011 21.13 =+ 3.50 10.902 =+ 0.697 discordant
No.8 0.0887 + 0.0117 0.00323 + 0.00027 86.17 =+ 13.94 20.791 + 1.706

No.9 0.0074 + 0.0007 0.00094 + 0.00003 7.36 =+ 0.79 6.047 =+ 0.201

No.10 0.0073 + 0.0006 0.00099 + 0.00003 7.30 + 0.66 6.383 =+ 0.175

No.11 0.0096 + 0.0009 0.00098 + 0.00004 9.54 =+ 1.02 6.308 =+ 0.232 discordant
No.12 0.0083 + 0.0007 0.00101 + 0.00003 8.26 =+ 0.81 6.517 =+ 0.206

No.13 0.0071 + 0.0003 0.00101 + 0.00002 7.02 + 0.36 6.507 =+ 0.108

No.14 0.0074 + 0.0006 0.00104 + 0.00003 7.36 + 0.62 6.678 =+ 0.174

No.15 0.0092 + 0.0010 0.00095 + 0.00004 9.14 =+ 1.16 6.131 =+ 0.264 discordant
No.16 0.0135 + 0.0008 0.00180 + 0.00004 13.37 =+ 0.85 11.585 =+ 0.236

No.17 0.0083 + 0.0008 0.00096 + 0.00003 8.26 =+ 0.86 6.199 =+ 0.211

No.18 0.0091 + 0.0013 0.00105 + 0.00005 9.06 =+ 1.42 6.768 =+ 0.343

No.19 0.0133 + 0.0006 0.00196 + 0.00003 13.15 + 0.63 12.614 =+ 0.197

No.20 0.0071 + 0.0007 0.00099 + 0.00003 7.07 + 0.74 6.368 =+ 0.202

No.21 0.0096 + 0.0007 0.00104 + 0.00003 9.58 =+ 0.83 6.676 =+ 0.196 discordant
No.22 0.0134 + 0.0008 0.00191 + 0.00004 13.23 + 0.89 12.280 =+ 0.258

No.23 0.0096 + 0.0008 0.00103 + 0.00003 9.51 =+ 0.86 6.615 =+ 0.202 discordant
No.24 0.0116 + 0.0011 0.00099 + 0.00004 11.55 + 1.20 6.378 =+ 0.243 discordant
No.25 0.0118 + 0.0008 0.00171 + 0.00004 11.69 =+ 0.91 11.027 + 0.261

No.26 0.0077 + 0.0008 0.00101 + 0.00004 7.62 + 0.88 6.488 =+ 0.233

No.27 0.0246 + 0.0009 0.00183 + 0.00003 24.28 + 1.06 11.818 =+ 0.213 discordant
No.28 0.0077 + 0.0006 0.00099 + 0.00003 7.67 + 0.65 6.363 =+ 0.171

No.29 0.0080 + 0.0004 0.00097 + 0.00002 7.98 + 0.48 6.238 =+ 0.126 discordant
No.30 0.0080 + 0.0005 0.00102 + 0.00002 7.94 + 0.56 6.577 * 0.151 discordant
No.31 0.0062 + 0.0008 0.00101 + 0.00004 6.28 =+ 0.91 6.521 =+ 0.267

No.32 0.0091 + 0.0012 0.00096 + 0.00005 9.09 =+ 1.39 6.178 =+ 0.318 discordant
No.33 0.0094 + 0.0011 0.00105 + 0.00005 9.42 =+ 1.26 6.767 * 0.300

No.34 0.0132 + 0.0015 0.00112 + 0.00005 13.23 + 1.77 7.196 =+ 0.353 discordant
No.35 0.0057 + 0.0010 0.00102 + 0.00005 5.70 =+ 1.12 6.589 =+ 0.350

No.36 0.0103 + 0.0015 0.00102 + 0.00006 10.36 + 1.75 6.584 =+ 0.384 discordant
No.37 0.0132 + 0.0015 0.00107 + 0.00005 13.21 =+ 1.73 6.894 + 0.338 discordant
No.38 0.0108 + 0.0015 0.00106 + 0.00006 10.83 + 1.69 6.858 =+ 0.370 discordant
No.39 0.0150 + 0.0013 0.00178 + 0.00006 15.06 + 1.48 11.469 =+ 0.368

No.40 0.0089 + 0.0012 0.00130 + 0.00006 8.98 =+ 1.28 8.402 =+ 0.356

No.41 0.0066 + 0.0006 0.00100 + 0.00003 6.67 =+ 0.67 6.472 =+ 0.191

No.42 0.0091 + 0.0014 0.00103 + 0.00006 9.14 =+ 1.53 6.650 =+ 0.365

No.43 0.0074 + 0.0013 0.00109 + 0.00006 7.40 + 1.47 7.034 =+ 0.409

No.44 0.0190 + 0.0022 0.00109 + 0.00007 19.00 =+ 2.70 7.003 =+ 0.420 discordant
No.45 0.0120 + 0.0010 0.00171 + 0.00005 12.02 + 1.08 11.018 =+ 0.302

No.46 0.0117 + 0.0011 0.00176 + 0.00005 11.76 + 1.17 11.305 =+ 0.336

No.47 0.0075 + 0.0008 0.00098 + 0.00004 7.54 + 0.88 6.327 * 0.231

No.48 0.0099 + 0.0011 0.00104 + 0.00005 9.96 =+ 1.28 6.696 =+ 0.293 discordant
No.49 0.0117 + 0.0009 0.00177 + 0.00004 11.73 + 0.98 11.416 =+ 0.286

No.51 0.0303 + 0.0026 0.00117 + 0.00006 30.13 =+ 3.31 7.551 &+ 0.396 discordant
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