EURRRSEA FE S i1 fa = iR FLPIT
WERBRS T Y—

ESRVELTH: LAy

% GEOLOGICAL MUSEUM
W7 @ RAFIEFER Im E IIIE m EE %
= = m [



;’ (l_ %E! —ERRE R R R OMIE 57—

(B -8z

(4 5] R I FEEBA Y e 3
-:H(‘ 7_/.:,-(7&[‘_ L R R REREERERREY -7, . *2t 1 a5 =2 7 — R PP 4
9:)( 7./'3?8/1;&3%1"67 ____________________________________ 1&*;‘5.”_;,2 .............................. 6
HhEE RIS AP ER L /=58 ﬁﬂifﬁ'ﬂ_’,z .............................. 7
ﬂi’rﬁmﬁﬁ@ﬁﬁﬂgfdﬂ% rgﬂjq:-gﬁ-ﬁl 33531@%2 T S I AR <
HEERDIIE - SR R TR S e e S R R e O
___g DCD‘”:E r#ﬂ‘”ﬂEJ ........................................ ﬁ*ﬁ'ﬂ_’, 2, E.FJEH%‘E - 10
@L[:{Entﬁﬁ@ﬂgg ........................................ E*fﬁ'ﬂ_’, Y AR R A R A R 11
MBCRR N BIETHOMED e PEBE - RAREBHRE 0 12213
Eo - Lo, ] A e N SRR 14-15
%%%%t&ﬁﬁt[;‘p .......................................... HRERE ' - HFEEA - NEEIEE - 16
ﬂggh_ggnysﬁwﬁm&ﬁ;\% 3353?@%2 e P e
“L— FTQ?‘* 727&5&13&7"1‘&6&%1 ...................... Etﬁgﬁ3 .............................. 20
HhRES, tﬁﬁﬁ[:ﬁ{t?%%a .................................. INBBEHRZ e 22
EEE SQUID ﬁ%[t_c}: g)ﬁm'f X—J_}’j(i)ﬂﬁﬁ;f\a)ﬁﬁﬁﬁ L = == - 1 R T 24
IR B S HIRBIBARIE LI OB R £ D S - —————-
ﬁﬁﬁs@gg{ﬁﬁﬁﬁm@gg&mglz&z’ﬁﬁ%,_.,._...,........,J\ngg;qﬁ i DB
BUE P AEBECABRTELA Y e GHER ' - ERSET - FEBA' - 27

' hERERS Y Y- HERRERTY 5, P MERERS LY Y — BEBEARIEM.  MERERS LY ¥ — BEIE - AR



46 BFEORVWHIRODEL(ICF, SRIRGREOEELBOD XU, TNREEYLHEBYO
BEOZ(EBECRIREN. ZOVW DH(EMBOP(ICREFRENTVWER L, MERELEE.
ABHNRELTLWEVLWINSDOMEROERCEEDHL, MBICERSNIEOTHRESET AR
T KRELBERZEZEZIEEHESBCBS LELELGHISRHAZRSLTWEXRLE. <50
7ZHDCEFY a3k vrBERLEVSTEEDONBDEITH, ES[CHIVKEDBEHDERT, 20D
hDP—D2& LT, 2020 F 1 B, BEDOMEZEZ S > 72HARBHAO T, FHi-RHIROESR(CH
FnFELEZ, D TF)I(ZFPYy TT,

77T R4 FEMHIS 1259 FERETOBREFN PR *E L, D SFEICHz-
T EWEND DT RHIROBELO—BFRCRDFELE, TORER. BERDMERELS
HEXRTEBHARFEATEEDBVWEBHOBR, BHEE UTEIRELVWAALBHERTT,

CORROEERICE, HEROFEBOEENKELHLO>TVERT, BEF/IIZFPY? Fho
TEARRR? KBS ? ZUTZEOYERER? ZOXSBRBICEZ BN IZlE—D
DFAIRBE LTREDFR UL, S<TH LW FNZPY); OUREFODZEVTHATELD
DHTL&SH.

B INETPHEHT EEEN TV TT, 20OBRED MRS HRESEOEEHNSBRELRUICEE L L — Tl S EmEs, &
ThTWiEbon, EEMNGEE (GSSP: BEEREXBHEERIY R ELTEOMBREBALEOHSNTWERATLE, COE, T
Y Y3 VOREBTERENEML-TIL VS PEEROERNTT A3 TENTHRT L, ESCFOETIEHZEZ 1 ~2cm FE0B
RBRAXUKEH 77 B A4TFTFRTHZZEHASHCEhFELE, BEEEREXEIB TR TN IHBEEE > TEHSNDH. BRAUKBOT
EREE> TFINZPUNBEREREENELE (P 5). Ih&hEFULL, BEFHFROBEDETOMBEF/INZFUE. T L TZOHELN

TEERREF N ZFPUYBEFUETY,

FERIREOMEETY 2L FOERICHEED . RFAFRFRE SUBIBHRAICESABSBHELETDO R L, E<#LBLLEFET,



;’ ‘:7/ E & | -EmmnEt R tRROBRE?—
FINZ_F>DOTRIC?

77 15 4 4RI~ 12 73 9 TFRIDMERDATR

FEROER¥ECHDIME TR LRIV 3V, ZGSSP &
LTERL. 'ERERBFRS (P. 14~ 15) OhHAEHtH
Cx9 BMBEHFROBMZE FNZPY) £TBIEHER

CA/BEREE-ED
RHEA KRTHE
TNEBRABROER
] pu #XE (GSSP) &R
BCADBRRTRIZ
R{B GSSPOMtiZTICRA
BROERE GSSP
HhE R 4 HuBkEE 5
FeRfi ik
1731700 %41
%HA *3E I
12759 F48 ¥ fna
Sy ]
(8%)
77 75 4 FAEBeeens | [seneens
pLal
]
il HSTUT -
(15U7) "
HiIA 1%
180 H&FET 3y
i [l
1
STSI TR
(15U7)
258 J54ERi L

HEFHA & GSSP

HERIFES (IUGS : International Union of Geological
Sciences) [C&>TRHSNE U,

@® GSSP & ?

EFREFREAXERE & K1 > b
Global Boundary Stratotype Section and Point

HERLORRERIHRORELLIMBE LTRESN
XY, FEEOIVIV,) & - PHSHHOERZR
IHIEE LT GSSP (&I Ui,

® HE#D GSSP

EHZEZND 116 DIEBRDS5, 2019 FXRETIC 73 HAFD
GSSP A" EBENTWE LTz, 2020 F 1 A, 74 HPAED
GSSP & LT FEEOZY 3V, HROSNEL,

B A
& " l-:x b L
L] % a¥ = I = "

AFBE Nz GSSP ZR LI IE (Eiz4t : @l HK)

= i — RS HER GSSP

RS R4 1085 L - BSER O BE DB T Ic 5 3 BEALL
RE (P8 C&oTERSNET (P 5, 7268),

GSSP & 123D

1. EENICEE TR > B TH B &
2. 2< DEHEOLENERTZZ &
3 SRR S S ETHRTEZ L
4. BRI B E NIcT— 9 DB B T &
5. BHNEL, MEOTEALENT &
6. 7V LANEWI &
7. RN BEREMRIEIESNTVWES I &

=) (RALZPENDEHRHHE)



i

3l

XEDHE [FEREZIS T

~

Ve

ADEEGRVWELERHLDIREIC

[ B=14"3 ll g E\
\ ® FrmEa
Iy BHLBDHE, LREE L0F
By gial FN3BOBHEL >I-AMT
, “;f_;ﬂ BRENTVWEYT, BOMENS
o — <. ftlcEmh > THLUWIBAE
© setite HELS>TVET,
ik
&% R AT GSSP &#MRE S (THEY
£ e vav, & BRBEVWSREE
N Eigi WEHSLBIMBOPICHOFT,
® gmpes
skm 5 =W
Hm 5o e
=R
— sl ggg 3510
* g;’!ﬁt’:’fjay -
L ¥, | o LRBROME (Digk: TEEOIYIY
140°25° 140730 GSSP 12=F—L4A)

® FEEI/YVaY
FEEHRTOMPERNZIBEZ)IBWEC TFELIY 3
v BBDET, TOENFB- PHBHLOBREEET D
GSSP & LTHROE#EE DT,

BEDED LR EE;EL\@@E?&*& XFOo>TWET, <h
La:; Uﬁﬁ!ﬁo}aﬁﬂiﬂﬁmn‘ﬂﬁk L7zBRICEDED > T MWK T,
BEAXLUKEBEWENTVWEYT, COXDKEBEBRELT, T
fuh'piiEHtt ObE, EhPHEHIBOEL D, Th

STVPYIETFNZTPY EVWS 2DDHERR (P. 4 8R)
ERITREELELBDELE,

3 COMEERET IR/ LoV Y, RE-BHEsY 3y, e
syayv, Biliesy sy, BBesY3Y (EHOREM) 28bET, F
BEALIYIY, LHY, (FEEIVIYV, ZBE/LIYIVORTHC
LiDET,

FREEIYaVOER (BHEEH  gRTER, TEEIY 32 GSSPREF—L)



FIN=7>8
FIN=FP>DOTEAREHK?

FKEA & BPKEAD BIHAR (CHR DR

& | -EpanEtRObRS MG —

@ SUEREFHDIRE

HERAARBO 5213 DN B, MROAGREORDE (E),
HEOEE (T). RUAGEBORSER (P) AZNZNED
B (ZhZNW10FE, 4BE 25E) L&KL,

WIROTAREES CFEES I TVET,

HROAGNEERE OGS SURSETHOREE

| REER

159F4
2h2F%
2F4F4E

SR
45 1F4

R

9B 5T
125 5F&
40754

EoHNE
(16#865°)

RRTH
?b\b\
=

10 20 30 40 50 60 70 80 90 100 (F4wED

AN

f'ﬁdl'”'hl"lllml”l ]L’%'”'VJ‘"J‘V‘;‘U \\ “V /w “mf ““'\fl.' J il

W’WWWW

0

WEET, e, ROEORBEZTORRE LTIHERTRIZEOBHE
b, [URETHERBT S (Laskar et al., 2004 %6 & [C1ERE)

uﬂj

B &' ! RN —RHAE A IR 5 Bt — iR
W 7754F%EM 258755H
\ 4 4 \ 4
BRa TRHEE ATt AURASE R -2 01y
e : FIN"PY HITI7PY | IIFIPY EPEYUPY
MEIERE KMk AR THES R
3 _ CEHit ATERGNS 1 0FEREA mw
I
=5
7L ERE IR HOREREN
—— - - —
0 100 200 300

F£8(FEmM)
3B 300 HEROSRER (Lisiecki and Raymo, 2005 %6 & [C1ER)

@ AN RIEES)

Bt TERAKI & REBRDKIIER 0B LD SHA
RB{L L. #0100 BEERIC 4 HEMME GEMOMmEE) 5510
FERY (BOK) NElTd&SCmDE UL, FNZPY
DB, 10 HEAHTKPEMKBEROETHNT, %

gﬁiu
v

TWET . COEGRIF WDIEE.

EILET DHIRYBFEINT 1> -
7z [KBOBHICRDBRBROMAER] (CE2H SS2IEYF - 17 L EEEIN

FPITII—=IADBEZTWERBRTEHDET, e, FN
ZPVDRBUEROTHDTEELIY3IVE, 4 FFARORUE
ZBHN 10 FEFRICER T 2RBPICHIL L. [IREDEHR
95 LTEETY,

T352>3EyF (1879-1958) #¥ 1920 FEICHEEKL

BEEMYPOMEHSKIETSND &R ELL.



I EKHk D L ER U JE st ix

tEmBANEDO L ? EKRODE

v ® R THRIFICRETIRSR
77 73 3 T4Fn FEOHREO2 < Tl SEHED N BHILERS. S B
b [ 71 b B[R 7] EEREET, ThiE. BRAEABEE SR> TVBEDHT

IO, RLWIBBERRICEREEBEEEZRDBLTEXR UL,
RRICERI o7 "MUEHEER, N5 TJILY EEEEE, N
DEER(E, ¥ 77 A 3FTFERAMDO I & TU, HERIEERRR &,

@ SHIRBETAFFICRID I EHS, ZORFADAFEZATE—
PHEHEORRE L TERI S EBEITICROSNTNE
L7z

RO QMBS EORE
BUSEE L. . e EHBREOREROEE

(FEREREMREYY-)
90° 45° 0° 45° 90°

FItR

HhEREHS S ER ORI

A
=
v
=] ¥ = SRS
E i (775 3FER)
R = =
L I
K - A
B 7
Do Bl S v
2 :
@D
3
&
@D
’a% o~ EIR AL ——
(775 4F5ERT) g
7
J)
(m)[ W BE  KLREY 2
WE — ARALKE v
S OFEEER Y ok (Okadaetal, 2017) tARAUKEBOME. FEEI Y3V TR, BHTOMEIITREL
Mtk 45° KO @Eh 5t 45" SO INBI I SEROPEAEML - T VEREERLTVET
@ FEEIVYVavICEREINEE
C DR IS OYERK OIS 'TEEII 3V, [CKREN EEth@ETE@éEKMEEﬂ@vTEMEmEH%Z
THD, GSSP DBERBRERED(FTHR UL, LH L. HERE Eh5, TORLUKEBEZMH—PHEREOERE UTESEL.

BHWELUICBADNEBRBETR3ZL(ETEXREA, 2O In&D Efupt (FNZFY, EB[HIFENKLLE,



;’ ‘:P%E ! -EEAR SRR OWELE?—

MRS U b FINZF>

Hih S SR D [EHE A 7R

a) MRKHBVE
CEFATD

EHER
AUUDLT OB

FHREMZIE & iR OBIR.
(2020) [CETDWTIREL

b) MEESAERL S (R SO R)

CHRAL)
2

ARUYTLI0GE

v

ot

<

Y
UYL OHB L

a) HESHTRVE. b) HESHEVE. B8

ity )L EREN PANE ST goitH
1
Tj 1 bl SRR
164 | ! %
2 1) 60 %
I 11 ‘ | s
Al 1 1 %
i | ': fir
& 124 | | 30 X
5 4 ] | ! 5
A i &
S !. H
& 1 -0 L
" 8- L =
: B 5
& \ &
- | 30 =
- - @
B 4-m o
ZE \ N -60 & p
«10%2 - w )
(AL?? ) 1 N meosmsuamic &)
o T BIERVEE (%)
T T [ L D T T e e T T, QOﬁﬁ
76 77 78 79
FR (G4

FEESEIYIVORUUD L
WS ERELHITT—20 3

13

?/—

Z.

B ED S8 SH CH - Fe S R D EE.
ABETS. Simonetal. (2019) KOHZE

BIEHL [ ER7A]F EEifR

® NV LRNFEDAE
BEOHBERBE (ISHEKI OO TER XUUD
I (Be) OMSHERMATHZINUUIL 10D SEHED
OJRET Y, NUUD A0 [E, KRICHR ULRTFERD
RIPOBRCPERORTFRERET DL THSNDIFE
RENZETY, HIRICEET 2 WUAFHROE (I AFZHIS
PHIBSKICE > TEELET . ZDIH HEIHRVE (£
Ba) ICHA, HERHOBUEES < ORTFEHROHIRIC
FELARRPTEZLONYUUDOATI0DMESNET (R D),
X, RKRPTESNIERNVUD L0 FENPESICX 2
TERPH [CHFRPBIOE N, WDKK PBEEFYIPC
RESNZFT, 9005, HEBLSFTNZIXUVUDLI0D
EBEOHBEIBEDERLLDIOTY (£R).

FEESEIY 3OV UDARBHEESTIE. 7522
DIIVT 1Y VEVBLESHAPOER > TREENEL
fco ETEIE, FEESELIVaVYONRULUIDAI0ODED
SEESNIBESEE (RE) SHESBOBE (FROX
iR) OZBOLBRTY, HEKEEE. 79 HEHHS
2REHE>TRABETLET, ZLT. HESABEHNIR
HOBEEEZ¥HDETET UL 2 EBOES SERL OF
. #9977 5 4 FTEAMICHEBKLEREFIBEO XY, UKL
EEEEH 2 FEEWS EFNICE) BSETRE T LEY,

L, RUUDAT0 DEHMSHE S NICHHET IERE &,
MERSET TROW 1 HER(SHEKIMENFVIRET
HOlEEZRULTET, Ko, ZOHIAE (SHEK[BOLE
BRRECHESVWTWD I DO DHR UL,

ZDES(C, MK EEEBEMLA Ny cTEEL, 8hE
BlChie3RINGHESZEES O ERO—EBTHD I EH
BASHCHEDDDOHDET,

HIRWEAS (E HIRD@Y ICBICRA BV Y —Z/EV . FELSEVESENRELE
HEIMIEBEEFOTVET. EWDT&F EERULTWERPTHHRBEHNEH o1
)1 HE/G [FHIR L (CEABRD S B INTWECE LR ET, REDEMNRIE.

BHREHIET (P. 238RK).

EYPCES>THEEROLD. MRBMIBOB LN LROED B CRBERFULEERT



MHESEF U EFINZ=F>

BUEEF AR DAITE

o
>
| S
E
ik
>

BRAURCEENDVILOVESR. a) EFBEMFEICLD5H. b) EFEME
D&EZFE(HDV—RILIREVAH). REOARBFMRERT Y ~ (EEIEH:
fETERERK)

252U ) I;‘gf\; (Th) @
[ ST IEE: TRV TRY ~TRY #Hivh g s Hgﬂgg
AT BRI IERE 75 BRE 5T ! OWV—®
100 % “ — w
9 — @

/-

e
®

35 LaBLES L 1Y
TS EBMIRDE —

#

-

iEAATA [ YT ik

i e B —

VLIV OSEGREICERESNE U-Th-Pb EORE (R  fEIEBEK)

a ) b) gtz am 12
LT MIRFCLS
BEREMIURDET:
10 082 7727072 |
E o8
20 R ors

F Jg o
30 & am | | |
» g ! arz
”- / 40 ks
.-'-. 4 m

e @ TT T3 3FER!

DIEN U TR B> T 2 T2 RN S EUBE R DB S H T

TFEEI VI VOFRRECEVWTEELRKRENERLZLIZOH,
BL- TV BRETICHBT 38RBAUKE (Byk-E) OF
RHETYT, BEALRESEHERLOBIERCEIDELS
ENHXULE, ZDDH, KLRPICEENDZDEXICEHS
LR IVHBERDIPHNDTE=ON, ZHBIZEHNTEN
E ZOEAHVDREZDH. DVWTRIDKLRHIFEE
223 VOICWDMELIZOMOHD RT, EIBILHFR
FROEBELSE. COXLKRIEEFENDVILIAVELEND
Y (ER) Z598 L TFERRYEZITVE U7 (Suganuma et
al., 2015),

FRRUBICEIINIVEEEFND DI VYP MU D LADBGHERE
ZFALEZ U-Th-PhiEEHENSFENMAVShERLL (A
DE), BIEF, BEILBHRMRED SHRIMP (SRESHR
BERAAVEENITE) CLDThbh&ELE (TR, 9
HENnzYILIVE 100 ~ 200pm BEOHY 1 XD HDH %
B> TWERT,

I IV OFERAECERENERA A VEESE "SHRIMP? (BirfRith
ARPAEEE). —Ai—HOYV I IVBROBEOROFRURH T, (EERM:
YESTARIBE)

SIFRBRNERCRLTHDET, ERazRd&, B850
EERBBAFEM KX DBTVWERAHS, 18~ 19 BFATEEW
FRBHRHODET . B BRUOEBRZFIEVNEGPD
INIVHRURICEENTVD O EBRENK Uz, AW
ROEDFEHFR(E, —FEL. 2L OFERAHIEDT 3K
77.27+0.72 hEFRICTHB I e shF R Lz,

BRAUKECESEND VI IVERO U-Pb F£F —4 (Suganuma et al.,
2015). a)gRXWURICEEND VI IV eEHSESNIERE b) HEL
B (S BRALKOEBEERERT VIL I VEBROSEHT—%

%13
’pf’, HN-? BEMUNBTEERINDFNANZ7>08FI . COREEBLEVETFESWL [77H4F
¥ FR1] PorB P T, [77 75 ATER] EWSERE. SREDHOEMEN (P. 6 £588) £RAL
} TERXNERBLEENSBENEEDTT,, NMIUKRDOBEBHNREDHEH CLL—HBLTWVWREWNWZET,
4



;’ ‘—) Jh!! —EEARE R OB 7—

MRS U b FINZF>

=o00{ea [#EAal

EVOER - EED SHEBEFREIHD

® HWLaER e~

BN SENT BB L ORAOERERRLTNE
T MIENOLE "I & BEPCABICRESN
TR, AROEL BB ERNERRERS
HBNCESHTT, LRBBTHS TS ERMLEDOHIEN
TONTHO, LEOELERN S ZThBNOBOEFHY
CETEDTERERELET, COFHEHILEEF 0¥
BRTVWET (FR). FXE BAJIS T 80 TR
EALLTEROX S 2I( PEN. FEEIY3V0O53E
KB 5 TORBCELL TV EDDADET.

?Efﬂih?i

0.1 mm ¢
—

FHEAARLE

TEREFLRILE (BEER:
FEEOY 3V GSSPRERE
F—L4)

EEHAAELE

ki3 alkgry/ 3
% b T2 RREARA
2o 77
gkl 7|7
* B 4« *
F A olo
R n| » g1 21 2] %
A3 EEE
i
i1 eld e
5k " 7 ool 32
nely] | &8 1717\
I 7 Y < T ] -]E
-] i [ 7 3 A M KUY
7 Fhl pl c A 71 ¥ 9+
I’ 4 ::%npg? - B! s A R
23 A=E3 R =719 2« %
Z 5 iz 15 Il ZU Ay y
7 2::n435A #|#ZH7 3
5 SEEENIRIL L IR
S S 3 ya | o]z 1 7
~ Vi . 10 L il E
7 i 7 2 2 i
1 5 = | 24 ¥
L L ; % :
E KdZ5 Kd26 2 7 K ] ;
i Kd38_ kqag 3 Y,
| ] * =EEE 7 f
‘2 RO A 1 I
|3 FESE e &
EH 1
C¥=s WESHOVEVINERR | A9E2(FR  7I4O0074-)5L5  JORASUF.  JORTYF -
Clyjbhﬁﬁ'l)ﬁ Bl PEYILNEEE " ECrEE] 7|:|'f'."3____:l_\
[CWEYILNE [l LR e 6 .' a
| P rE AZvTEB 10um __3‘3‘ n 4 100 m

HEERORMILEERF. HEBCSENDLEh SEORHE PR SHIZLBOLR LN FHAINS
(FEE Y3 GSSPEEF— A, 2019 8L Suganuma et a/., 2018 6 & [C1EE) (BHHETERM  BRRGSK, # LK)



MHESEF U EFINZ=F>

fE_E(CIRNIZERBOHE

W3Z35S5

EEBILRIEGHSHEET SHKE

EEBAR (BHEEH: TEEIY 3 GSSPREF—L)

DpSE
@ [ET 5Kt
BETEZETVWSHINEYOEEBARRE, KRICK>THE
DFEHIKESRRBDET, ZOLLEZERANS I L& THELH
BUEROKREEET DI ENTEXT,

E%Eﬁ@\xM®%ﬁEﬁm&ormﬁLg£muLmﬁﬁ
NEBA ICELBD, FELIYIVOBDIBEBEARED
N8 SEENED LEHETH 1L EXSNET, S50
BB LT, DUVICIHBELE (C % TR L TIREDHBATIR
nE L,

%ﬁﬂi

=®2E|
HRH V)|
Ml ',.:Fﬁto e
.\g
N
AT 0 ®10km
[ —]
LHiRER
ER¥ECoHhd D LEEROHE
(1) AR
ﬁ‘_ St _.,.._,',

3} Uvigerina %
Uvigeriia aktaeisis ¥

4) Bulimina-Boiivina %

‘Gproiding of, Grbécuteie 3

Giyroina-Meonis #

ER¥RERETT 2 LHERORBGIE & EEBLREE (Acki, 1968 £H &
[CfERR)

BRE (&K 70m) g5 Eﬁ._(ﬁ_ﬁﬁu_) 100 150

0_.7F‘t_¢ri;:. 1

& =33 (4
E 500
D
%

1000 —
e EFXESIE. KEEHR
B Sig~EHSE L

s—— ZERTIEAELER

EXALRBEISHEREINIMEOEE LIKROEL (LR #Z)HEOE
fE&b)

COESPBRLCESEDDRR. BRFBREPHEMTE VS HBNICREDRBHE

WY TOELICHEE UTEBEITIERNICETLHEFRBATE &Y. T — hIpEsH

% GSSP i@t U TEIFNF Uic,



;’ ‘—) -ﬂhﬂ! —EEAR SRR RO 7—

MRS U b FINZF>

I (CReixSNIEIRIBRE B)DESE

BILRDRR(CSERENT [EEFE{RIFLE]

..................... o2 | T
PP BUBRIeEADKS  OBS
AL KERETEERPIL t
il IR B 1 615 R
e o
j ,‘ i
l@kmros. mxepET

¥ BRR1BOEAEGHKECLS

O

BiR{ka:
ER18DEEHKRELLD

0 mrierFEECBEVAST
O mx18ETFEECEVAST

BOWEREIELL & KRB DBRE

1.5

SEHARYA AR A B AR AGREE)
(%) — —
EEER
mutkzr—y K (BN [kRE (GRERNE) | XM (Eam)
Sl SEEE 7Jlo‘.’JIEﬁEH AT 3 ]
“ml T T T T | ?"‘I;y[? T T T I T ! T 1 '| T T I”fs[jlq??l T L T '|
&R (5FM) 74 75 76 77 78 79 80 81
Sttt BEUERE
REhEICBE LR

FRESEI Y3 VELABE*OETREEDRHROLE. (L) LXTE%D
ODP - |~ 980 mifikEEeesk (Wright and Flower, 2002). (TF) T
#EEO Y a3 vOBFRRUGFELHE (Haneda et al., 2020)

RIRRERFRDE
FERES LI Y3 VOHMBHS(E, BRLREWVWSBICT
CHEDDILOD S <ELLET. BALRILODOERRE
RLE (S, B OFAREPSRIEETE SRR
ZICBNTELHSANSN, SED GSSP RETHE
BRI EBVE U,

@ ERRRMFLEE

BRICE 3 DORERMENFELERID, PTHFE
ENZVOHNER 16 LEER 18 TY, BKPOER 16
FBR 18 KDDOIHCENLH, HFHPEBESICEOT
KEDPCHUELSBBLET (ER), ZD7dH, XK
AROVFET $KEC (38D SEER 16 HIRD FRHVN, B
R18HDUELLEBDIET, BKOERBARIAFLL K
ELBDFRT, BlC, KEKEDB T SEKEC(TBCERE
16 8% < EENBZDT, BRKOBRBAMKLENE <
BOERT, BARBREED L EICADDBKHISHE
ZROHDDT, MICETNIBRR 16 LERE 18 0DEE
ZRB LT, BEOIRER [CHIT LI KKERLE
MBIZEDNTEXRT,

® FEESEVVayDiEHF
EROKRNT S INTFEES LY 3V OBRRALL
SROBRTYT, TEEALIY IV OEALRILEICHE.
80 FERINS 75 HERICH I TOEVEEOZE
EBEORE) CHTERBTRNETED (ROKH)
HEBENTVBZ EHDMDE LT,

RZES ., WIRBEOREZESEH SHITKEKEDE
€TY, —A. HTERALTE DIRT ZEE (I HHAY 4K
EEEZEHSHOLLTED, TOZEEBEIHNT 'CERED
SNTVWET CREOCEREESDPLEFRIPOACREIS
), REOCEREED TR, BvEBiENSEHIWE
KEEIENE BT BED BT WEKEESTBNS
D2 TWEKT, HTFELEVWSEHBTIEN 7 'CHE
ET20E. cnNSBEBRHIEDRUBILICEE L TWLWE
7O THDEEZSNEKT,

3 EERSNICRRT 318, HEILsY 3y, EEBHE
5v3v,. Hillesyay,. BEesYay,. helitsyay,
NERNCHEEN. ThE5EBDELLON (TEESLIVIY,
EEEFNTWEY, 2035, FEEOIYIY, EEEIEIVaY
ORTH 18m OHBREOT L EBLET.



a) REORE/REHILICBE

P Ua—y HEREH .
Huh, MERSET [

BT L,
BHERHIBIL( LD

FEEaLIY 3 VOBRRUEER) SHESNEBERRIOGERE.
a) BEORESHZVWEESAHIL ELTVDIRE b) B@AETLTW
ZRE. IEATETONREEEIREICE ST, 7Y a—¥ » VBT EH L,
PRERABANETTS. FhicH--T, EHOILBEIFETFTITSIIET,
EH¥EDOKEIET L

@ EXFEFEES UL EE)

FTEES ROV 3V THEKRMET U (REHMECBRLEL)
H4IVIE, ARBEOBEERYD CEVWHNS <5B
SM1ZIVTE—RUET,

ZOBEVBRIETOKE B IEEN. KEN IR LB
KWIEK >THEISERINEX T, ghbs, bRFETKED
BT3¢ T E<BN I KFEEDORBERTHDEHH
BcEESL., TEESEIY 3 VEDRONEIET Uiz LER
TEET (£ED). CORHOETE. PRERBAOETP
HAPEDPY 21— v VESEORILEE, ASEBOZL
ZMLTWDEEZSNETD,

BRI EHBOKETENS I S>I >

B R{Ea

@ M RBEERDE(L

FHOBTE}, ZZICFBELTEELTVWS TS VI RVICH
FBUEXU, BERE, BETSVOLYT, Z20LBIETF

EEHEEIYVIVHSHELULERT (LB, FULLEAND L,

BEGEIKHICERBICE BB IENMBR, BBBKHIC
FREORHMCZBBIDIEINELTILSICBDIRLLE
(68). BHERPOR[ICHIEREBOEYHER, KR
ZHOFEEZIPIVNBDEEZISNET .

KA RKH KA

:n‘a-mua-mm-q
JlIIIIJIJae

]
L

w
1

B o

il 8 B S S 2t

75 76 77 78 79 80
B (e

FEESEIY IV ELRFRENTWHRREE DEER
BLUBRSEBEOEL

B g. [’ L S v G S o
D B SEROBIKIC 21 6 TENOY > TEOEE AR N. TEROEXRZIY
4/" B TWET. CNBOEBICE. BEOEEABEIICESLTNDES BEMH
2RO, UBRBRETH - ENIDNRET. FRLE TR, BELYHR

_/f VBB, ©oE BB & MEENSHDC &N TEET.

Y G 4 A v/

A

Z 7 v VIS

7 v VIS v v G

e



;’ (I:PE! —ERR R O 7 —
EREFENBFE

*

& & R

&

&

—

LS

w1

B /58

EE (R) 7/

8,

2HS

P ST = A

PN=0 ST A F

EUR /T

5/a8

%%m/mé%

L8/ A

w1+

N,

B/t

T8/}

27 WP

HER /N

R/t

IR

ME=%R/H

XSS =

=l =g

Ui S

hERE /T

*7v

s

5

L

=t ) T

R T = s

YTt F Y

HHTHE /1t

RU T

ZWFRIREF

N=lp =T

WTr7>

T et TP

B#FihEPS (2020) Z6#M

=

I¥—ARUEFT

=

U= <

=TT

_ Fa—HO=Fv <

FILET Y

T

=

56.0
59.2

61.6

66.0

72.1+0.2

83.6 +0.2
86.3 +0.5

89.8 +0.3
939

100.5

~113.0

~125.0

~129.4
~132.6

~139.8

~145.0

v
K& R o
&a n  mo m/w 3
Fr=PY
EE/ i | FUAVyITY
BT i T

PElE

INE=

e

F=L=F"

TEB/ HiIHA

/T

RIA
R

— =
—A=k5

RER/ A

T/ BiEA

Ol (222

BE (R R/R

7 iz

NI

EARTETY

FHR/
BAER
~145.0

152.1 0.9
157.3+1.0

163.5+1.0
166.1 +1.2
168.3 +1.3
170.3+1.4

174.1 £1.0
182.7 £0.7
190.8 1.0

199.3+0.3
201.3 0.2

~208.5

~ 227

~ 237
~ 242

247.2
251.2

A 251.902 +0.024

259.1 0.5

265.1 £0.4
268.8 0.5

272.95 +0.11

283.5 +0.6

290.1 £0.26

293.52 +0.17
298.9 £0.15

303.7 0.1
307.0 £0.1

3156.2+0.2

323.210.4

330.9+0.2

346.7 0.4

358.9 +0.4



e INTERNATIONAL CHRONOSTRATIGRAPHIC CHART (E][%Eﬁ%?ﬁ%%
UGS

www.stratigraphy.org International Commission on Stratigraphy (ExmrzEs) v 2020101
r -
o 0L <t
K@ & R bl N BB Er/
& & e /e B/ 5 &  ERE S he B8 ErEw
i 1 358.9 0.4 I 7hS5 541.0 £1.0
25 =
A= = . ~ 635
. = WEAER L VA AYIZTY <555
LR/ N 3722116 _
e = ) 1000
N 3827:16 = A=
IRF ATV N 1200
e 3 wr0s RN ERER/R| 057>
TUF7Y 2 1400
393.3 1.2 @ W =
TLAYTY § — 1600
&\ iH
. 407.6 +2.6
&R/ HiHA . O B _ 1800
By3T47> g ) aRER A 2050
4192432 %
ZURY
- 4230423 2300
B S BN .. Q
> 707y N aeser OO FAER/ K 0
S| wzvOvs [ 2 r N 4305207
S| P2 5o (597N smaaios N PN (FTHRER /1R)
= S &g 2800
e 4385 +1.1 :
¥ ~ zro=rv R aocio NG
Nl SYT=T7Y N 3515 RNERES - 3200
Pl ELFYYPY N gacosra BEBE | HAmSR /R
Ry o P 4 (FIRER /X))
BE| g N 453007 e 3600
. . \A\ 7
1|10 W5 458.4 £0.9 (RIHER/R)
iy X : 4000
oY N 467.3+1.1 =T
=, b ~ 4600
= I [El -
N w800 N 1777414 FATOBBOBFEABMICHUT, ZOFREGSSPs (ERHERER
3 % LG BEIEE KAV R ICE>TEET BERMETHTHZ, 2nid, BS<
hLYEF7> 4 4854410  CSSAGMEMFER) (> TRBSNTIAE (R) ABLURE
. it (R)ROTRICHLTHRETHS, GSSPsICHIT 2EH LU H@RIER
R7F—210 ~4g95 & TTTUCh nttpswwwstratigraphy.org ICBHEN T,
TJAYET Y| Jovyv=FPy AECHBHEINTWBERMIRBEINZTENBBN, TNILEEE (R) R
~AEFY R ~ 494 BLUIFAPHIVROBERHRMOERDEBEHESLOTRAL,
~ 497 ZOESBERDEEL, GSSPslck>TOHTEETH S, GSSPsIcLDE
IS BANTVEWERPRE UL ERENBVEL (R) ROBRER S BA
~500.5 BRICHLTI, BREZOEREE "~ 2HLTRUE.
N Lsms TIREHH NLLAR, ZBR, AER, £HVTU7 () REBLTOR
DEMRAER, Gradstein et al.(2012) D'The Geologic Time Scale 2012'IC
~ 509 &%, THEFH, LR, ZBR, ABROERECHUTE, YHE
ERSEREFERSONERRICLS.
~ 514 ZOBRAEIRISC Chart(20204EKR) (&, IUGS (EIRRH#E 12
WE) DHFEEBT, ARBELEIER L,
%2 RoEE EREMERZES% (Commission for the
Geological Map of the World (www.cgmw.org)
~ 529 DIEIBITHES, _
B2 (4 1) ¥4 IL): K.M. Cohen, D.A.T. Harper, P.L. Gibbard, J.-X. Fan
(c) BEREFES®, 20205618
541.0 +1.0

3|f: Cohen, K.M., Finney, S.C., Gibbard, P.L. & Fan, J.-X. (2013; updated)
The ICS International Chronostratigraphic Chart. Episodes 36: 199-204.

URL: http://iwww.stratigraphy.org/ICSchart/ChronostratChart2020-01.pdf

—-




;’ ‘:PDEE ! —EEAR SRR OB 7 —

THEGMBEKREE?

@ HiZ &K

M OETHIKCE, BICRBRIAXBALNEHBZVPERL
WOt EEBICEBZHI-ZDZEBO G BB0ERT, ILEZE
VY IRARDSEEDIHRFREIXTN, UVITICHERITBE
MBREAFREA. AUBENSIEE21EDBNELSELEED
FTEIDHHENTY, WHHHIZMEHRBEVWWET, BHOE
HKEOEDIFERT, BWENFDOD [CHIBZEEDHELTVEDNS
TY, HIRICEIMBOEIZHN DD, Ihz MR, IFAT
WET, REBERIOEEZICTSN, BBEOPTEETVET,

C DHIROTIS (EHERDOREBICH DHAIC K> TESNTLE
T, TOHBDIEEG, HIKOPOIBICHIZEVNWSITRCH
DFEY, BEHREDEBEZEMDELTVWT, AR (RR)
FRWENHDIZOBETT A, A (AR) (FBFIRIEOR
EBTY, AMETR. REOHLRE TS & T, HEHKHHEE
LTWBEHESNTWET, =5IC, BiEPTREHNRENT
DEBRMIELCFEY, ZOERMF-LBHEBZTEHD L T
SOEFENTVDEEZSNTVEYT, AL TOEBOHN
AICFIRABEREDMEALTVWEY, Z0O760, BESEAL
O > D EBEIPAREZLSETVWET, ZELUTHDH.
FHBCHB>THEELTULERS ZENHDFT, Thh'itb
[DEEETY, \é&

@ HtEvEALEILT S \\ .,
BEDHIRES SHBYONLERECRBINTVET, B \ \
EREDBOPIC &, WHKED &S BREOMEES >k \ \Q
MIOKT (HMEEYHT) NESENTNET, 9. BEED !\\
HEYNBERECLEDE, MBBYIODCEETNBIEBITN \
SRR, KPERBL TN/, 2L THEDO t \
BEBMRTFODTA LT ERODCH BB, WS CEhE
THIEDEENZZVET, Thid BREERTDZTE \ \
N BAIELEEL &S BIEATTA. MBI T ES DN 710, \ \\
\
\
~

E#

HBVPOEPPNOTUTHEN DT HDT, BiLkOBRE

FHULESHFERT, ZORFERLTEDELTEFR> TS \“ ‘\.*. \!“
& MBEULT—EOREICHEDOHEZLSE (HLHEES 4
n), WIS ELCRI S EICBRDET,

RKUELCHRULXSLBHUELNHDERT, BLWBECEFTFNDH

#ilia EORF (3, WHSKIICEDLETEAEEZZZ. BENS

=z @ DD 1)) - 2 HETEH ERE S % SoiR I S (LR

ABXS L ZOROURUBOMS CHLSNET BT (FRE) KD EZT L TEEYRRCEED, EESh THEN R -
TWESY, BT T (B8) tRKRIEET - EEShEIh, HEREIES
OFE (FXH) CHEORE (BRMN) HEI2VWET, HEPHEEZNIT
W< e, AROREBMAFEB<ETILSCHD, BMEREH 7 (3RS
PEELTHERAE<BOET

BBMERTF Q@ BEHNT



M SEERDHER !

@ BZzRTHEEZL DHATHES

OB (HBE A EEL TV ZE PSR TV ET, —
EREORENRT S ORF /(= PYHBE LM 77 T
FRTT, TOR, BESBOOSK >l (HREED
NEBAEEIET) o BEOHE (NBHILEET) [CZLL
U7

ﬁ%@k;@ﬁﬂt&:t&ME%(EEﬁ)w\Hm6$
RS { N S

FRUKX UL GRXI(F 1929 F), SIEHE. FM. Sull. 28R
PERILZD 36 mH SEMES NI EE DBIL AR ZE U,

RRLEORBRESEEX Ulc, REDHREST &G E (CHL
LIEBEBHFET S &, MUKDREID 1906 F(CT SV R
DONILF—=Ib » TIVIEEK > THRESNTVR LD, RLIE
BEFNRFRHOFNEZEZICRDOANK L. MESNIER
BHREDOHESICEVEEEEGED 2 DDTI—TF(TH (T
5h, XHRICAKREINIEREICHIELIEEEDHEA SV E
HESNIEZENS, CORRDORRES 2 D2DTIIL—TDEIC
RSO LRI TR L,

Z0%, WRPTHEIEH. 1979 FIC(3#9 500 AEFRICK
TEH DB HHEIBIEFARMMERS NI UL, ZLTHS
BER UBEZR OB ZHBHEaF IR L. BRREAU
BEZIERR, YREEEHBEFTXRT,

W4 DHD, HLLWAHLSTILY (), ¥l (). A

DR (E), FILI—=k () OBHDEFSNTVET, ZULT,

BHBIDERZE, FIZEHRL-TILVIBREFATNERT,

AL HEEHR

1E (Normal)

B ER [ ¥ (Reversed)

iR RSt

mLEEHPEE CHELcEaZERR U (XERR)

G



;’ 0 %E! —ERE AR R R OB 17—
E (CiR SN LR ZRANSD

@ LHIESHATZ DR

WELBES EEOES. Ibhs GihES, ZiEiRkT D
FT=7L IO -D&5BREBFHFEET, GHEKERAN
3 LT BECEECHBREE OB BEDZELELD
BIENTE, COLSBE[E EHEIF) CLWWET,
FNZTPYVOREICIE, —BREOHMBKLETHD WL
—TIWVIBR) ORFEFBCARDCENBEEETLE.

CCTRTFEEES LI Y 3 Y TEBS NS HBRIARDTR
Nz LEI,

_ el

ﬁ%@ﬁtbza)@@ﬁﬂ#ﬂ@%?(glﬁﬁ ﬁmﬁﬁ)

O HEDEH & HBHRIEREDRE

B, HEOMEY (B, . NLWREE) PZOFS%E
FIRICEM - 27 v F L. FTEEIYIVNEDLSBER
DEROONZIRBLET . RICHRERNT BUBERE
LET, Fo BRES LOBBY, SBEUE - XWRE
L OBRBRESRICEALET,

#EBREIY a3V TONERORT (FHEIEH | @B #EK)

O HEHRIR (> FU VD)
SWEIFOHRTRE. FHXRVILIPS—cn SR
EAVT, B 5PERORNERRLET (ELTR).
HED LOHDSHIE & BT ENY TEBOBAS K
ULERSBENDDET (ETEH). TEESEIY S
VTlE, HEOES 10cm & CHARRE LTV ET,

© ARDARDIT

tHEKZOMATE. HECERN TV EOMEBS D
5@ NEBTY, #Z T, RUIIPS—TLRIC
EZLADBBHLBEI IV REFEB LT, DR HECK
LTEDE SR "mES & TAE) TRIS>TLWeDOHEE

RICEEFLUET, COHROPE FREDOT —YBRITTEA
LET (TER).

FrofsovII2®E
y AWEARITF



STACINIEnEs (BERH : B8 #K)

BRSSAENE

RERZOGHHEIERE., EBEBRCEBLOhIEECRBEZINTED
REOHESEER L TWEY

O 75

MEBLDSZE, BAEOQELBETMIET S LT, HEN
HBUICESROTERS LI Y3 VICHE I HHET DA BZS
BLET, BRRIC, BROTELIY 3 VOB L BT DS
@ahs, WEIBOMEBZATLET, COBEIBHILE
45 EELDRICHNERELAL NEMME,. ER4SELDE
[CHNE NPERRE,, Jbid 45 EE i 45 B0 TRt
EERENEKT, ZORBR. BUW-TILVREREBRALKRE
D) Im EICBIT DI ENBPESHICHRD XL (BR),

ZOMICEH, ABHTATOBELZBHLILD, HABRZRNT
RS X THP LD, 600 CEXTHFMLIED, SRSXRIBE
RETOCLETT —YORREEMITVEXT,

O HElDERE

AIELYIVNESIC, AEFEOHRHEZR=2 cmc&(C8b
DIFET, ZOH., BEHIHMBLCRIS >TLWEROBE - A
EOBEEHB - REBEANT T, FEOHKICEIN
TW? MB) EEHERLTVWEY (ELEH).

O HE Do & EK

R CRRENEHIBBES END-0CE T#ILNE & BY
B #TVWET, BT TE, ETEEOSSBBRBESS
BH5tEFEALT. ABICEEN TV IEMIMOBEER0
9, LHULE<DBE, COUMBYMOBEE MEH s
L7z LeFDitES DA™ (MEHL)) & ELHEL TH
59 > LEOMHEROAR (ZRE) ) NEX>TVWSDTY,
ZZ T, BELREbE THE) T & T ERILIET
EMOEUET, HBICE BIIFRTEHRZNET S MH#ME
AR ERBRRES CEST IREBE =TWELE (£
TEH),

Mol B DR
ﬁ‘ﬁ e b
90" 45° 0° 45° 90°

i&ﬂﬁﬁ‘lﬂi

—
% =F L
X g =~
Iy 20 - =3
IR JBA &
<
3 =
¥ o _ 1 %k
[ h u
D 5 - B
B 7 B
= ,J, &
4 I
-20 . .
(M) [mm BE — MLREY
WE — ARNLRE

FEES LYY 3 vOTHESER



FIN"7>5
—d’ S B | —mEanut RS OREE -
HIERSUHSEE S hC LT ERE

TJL— b7 NI AZBUSETIHES !

TL—hOBECE > TRKEHNBEL, ESCHEETEIFHFLLWIL—MDPEFhTVWET, FILWLWIL—
M CREREZNEBEORSEDRENEHFNTVWET, ZOROHILKTIFLWEETL — M CEEIL I—
RO &L SBBEROMBS O HEIZSNET,

e IR

e < —- | - A —- -

N RN R NR N

\\\\\

PRBATEINLETL— FERACLHDESCH><HEBBMLTVET (B8, 2005 ZE(CIFE)

TJ14VEEBODFTIOM IR
ESWRRBOMFE

@ NEEz= DR MK
WHIREOUEZFMALT. BXOEICH
BLEBN>70EHNSBAINSDTICSHHS
RAATNS 7 UEVBTL— R EDK
SICHHRENTEILONMASHCENTER
Lico ZOBIZEERICRUET, NEBRIE
BE,ISIEFPHEEDOEAICHLEBEL, 70V
Eve7L—boitBESEHIBRT,
2,500 A4RT~ 1,500 AEFERIICHESNZ
Z ENBERRRR ORI & BIES S DAL
FRHSHESMCENF U,

-100 0 100
HERE [nT)

HEER O BELRASE
2,500 4 #T

Y

1,500 754l

MEBEZBED ) BRBEE L b) ZThcBE I EEEM
® HEERE (PEF, 20151C£Ld) =HE EE@ES
A0EKENESNTWDhAETRT (Ishizuka et al.,
2009, 2011 [£&3). c) EEBAEMSL. (ER4 b
HFE)




125 130° 135 140° 145° 150°

BEOEICEARD 7 UEVIBIL— ~OBEMA.. Hide and Lee
(1984) CL 3R EEDOEEEZEBRTRLTVS

BAREORN & EIFREE)

ABENILERT LDIC, B, SEHICRT S5O
R (GHESR) Audit. FEZOEFEOEEBL BT TI,
ULHL. BFRIIEICHHRT B 2,000 AFRIL D TVWEBDEHE
BRAME RIEBEATRERES @O A@KC, BAEBATEE
Fa@bA@[IC TFh, TWBZepbhDHRLEE (BERb DR
XKD, ZO TN, B BRIEHASHOLEEE LI &
ZRKL, TOERRBBXRBOMM, IRKEEXSNTVET,
ZOELZERITDIELUTOESCBDERT,

HEHEBRINBRTPITPRERRICHMELTVWX U %
ORARICRILARO GBI ZIRUET (GRa DRKN).
Z0#E MRAZ0RZMA< &S CBRBOIBAIEID, Fi
BERRIREEED, AMBATREEFHEDICE@EGELRLE, £
DR, PIPRERRICAE L TWRRICEF U SHIES
AUNThEUE (BB b DRKE),

ZD&ED CEDICERINLCSHEIICREANS LT, K
WOREES ZRPT DL HTEXT,

@ ILKIBZTsUEVEBIL—b
BEAOBICLEL D71 UEVYBTL— ~OBEE(E NE
BR (P. 20 TRER) &)L AR SBRINBEILKICKD
TEH1E. TNETNEALCEDETRUIEESBE—EFTH >
EEZSNET, TRODERINERY U P FMEAM/C
SABRE—URTHOILEEZISNET, B UEVER
(FBtiItER - FmiARIcIA LIt EEXSNET,

130 140°
a) $12,000%5 E&i

45°N

40°N

35°N

. 13?"5 . 14?'.‘.: .
b) #11,50075 44 Lg

45°N

40°NL

35°N

BFBHAOEEETILE. RHICRETRENIFHFX, Otofujiet al. (1985)
ERCUEETILETY. ERELDEMT, RBREANS RSN TV
=T, RELHFOCRDTENORBOES, HRMTOIhTVWET




e £-=?
;’ ‘_7 E‘"- & | - EpnnEtEotRA oYK7 —
HhEESUDSEA S hMC U f=ithBkiy =

MK EFEFMICEET DEH

3 2 Eh

BALOXNILERICLDIEHEREHRIEDFER

@ iR & B RERIL

B2LOT 191 FERE THIRES S EBEIC T#b, #aEwW

% (BCR&HIL) BEVBERALCEL>TRRESNELE —vE

(Nagata et al., 1951), FILY EMULDERICKD, g mmmﬁsm BEE: BEE

K[DEEEETN R DS D EBEENDDHDELED, B
CREEIEOFERIC LD, $iEd 2D EHEKGONEEE
OHIDBRELDE U, HIRFNLFERZ S DEIEIR
MICOWVWT, BED TF1U—RBE) ZR OB BIHEL,
BHFICF 2 —BEMNMEVASOBEMEELF 2 U —BENS
WAHDEEEXIDERVWEBILEEBIDEEICRENET,

=D& SE %68 e A, FRDUMEASBERAL (T3 - 1A, 2012). F1 Y1 NEBE
Z@&?dﬁﬁﬁ%ﬂﬁ%ﬁt@@ib pTEsoEe TR sRissch e

[%%E%Eﬁ] %{Y .é::;;ig[“ﬁk‘%%:il ‘\ ‘;\,'.i "'E?I‘F "; s . ::11
AL © RO ORGESIY (CRBISE P T2V . RIS T5 g /
HECRZTEICEVBEEL. BIgER)E>THED.
Fa U—BE M EI EHEERDBRE. CNLVUEEE
ASITNEE EERFET. CNEVUEREAMETNIE# L

ZRIFT Do WM TFOKRE SBECRO>THRERICHEIED
BEEINZEERFF 1V —EERIBHEBI DB,

® B REEHK{EDRE
MRS & BERAE CHIET D U< AETRTHBLET, £
VODABEKED B 2 BEOHEMEEIBEELTVEXT,
BOELEIAB, BREOICHItERSEERA (B), A
DF 21 V—RELTICHDE ABEHERESABICEELUET
(hR), BHEDF 21 U—RBEMUTICEDE ABDOEILICKSH
IZHHEREIS &S (CHER L T, BBEREIS & EICHLLE
T (E). BHEHOBEMANABOEILIDERINEE 2EEL BEALONE S LORERER (T3 - 1R, 2012)
THEREEIE & R E(CHE T 5T & (CdDTY,

1 U—RET,

2 U—RET,
4 savnios . A smnis ; A sesnis
ATRATRETER e Ta TR R YA
Bift RiAL |
Al B |A| B |A| B |A Al B |A| B |A] B |A Al B |Al B |Al B |A
»H <€ BN

EAICE TN SR UHERENS & Ph = 0L EES T DEF



il SD A SH\C U Tz Bk F

B SR AN (C K Dtk & EmADRE

SRS R MBS T O A —

S EABRAPFERZEB IRV —HNFHESATEED.
AR EBOLTEELRREAZRLCLTVWET, Y977 AFEHO
WSS C (&, WEIH B/ RO F UL, BESERE
HYCHEKHIBE<BIBERE “MEKITIRAND—3v " &
WU'FET, IS, 845 1 FEFIO Laschamp TH2RHh— 3

VTEERGREA KBRS LR LA, ZOERON 3 A
9 FEFRICRPYTILI—ILADMKER L R LTz, K<
Bo TERIRILF—FERNMBIOL, ZhCL>TAVVEN
BEEn, RAMEHIEI LIz OHHERDRE ED—HHH D F
9 (Channell and Vigliotti, 2019).

FPFII =LA FINZFP>

T ) A : 1 3 § o

L F |2 i H] & = i
I #" it LI i g : i § E £ B
q § Jios
§ | E
1 i
%
i °
:
I I I I I I T 1 A T | ] 1 1 |l TR - ol T T Ll I . . Ny =

0 10 20 30 40 50 60 70 80
£ (5F)

A% 80 AF DM MEER) (Channell et al., 2020 26 & [C—BfHE). WEBBWITIRAN—Y 3y, EVIeBERL- TV itlRERERY

ST IEHanEEzES[SUI !

WLkl SRR PE AR E
HIGH-RESOLUTION AEROMAGNETIC ANOMALY MAP OF FUJI VOLCAND
(TOTAL MAGNETIC INTENSITY)

ETLOERDEIFEEEREULHBRTI, BELLO
BEYERL2 EHBELTWEE L. ETLEEER
hOTHDE, KENICEILTEHENRLDY 1 R—
LB (ZiB8Y) OHREBEZRIIEHOHLDERT (£
H), BREEEREDREDHMOEICE> TR
3. WROEIBOBPANABENLTYT., BREILHERD
higERIE(CHET B/, WiEOENBEZDLE L
TEVWEREENEL2H L. tRBLCREVETE
EHPORE > THRYENET,

E5IC. COEKSBHERREDIENMMEZID RV
TFT—AYNBENZDE. BL2OROPBERPRIAWL
DD, SS[CFRENDIBEBELHESINDUS
RKEHBOSNET,

ETAlLZPHRESE (CKERED, 2016)

SPLKE me R o
soEe>r Hi

https://www.gsj.jp/Map/JP/docs/aero_doc/jiki_47.htm

: " I 7 i



;’ ‘:7 & 1 —EmmnatEoERoMELE?—

HEESDSEA S HNC U FithBkid 7

EBR SQUID SEMIRIC & AMFA A= ) DEFZADIH

BEDI>H DS A MO SBEDOSIREE & FHZHTE

@ BB AOEERT SQUID BBHEBICEKD. IVAVIS RN EENREERI A X—I VT
@ VUHVISRANDEHRERDKTE EBEDSIELEDFEDRLE(CHTY
@ HIKRIZZ D IERIEFE B 18T [CHRRF

BEE8FTHHEF (SQUID) A LILEERR SQUID BHEEERB, hWEEAETHERLEI VYAV
SALOEREREZE 0.1 mm OFDREETHS M A—Y VI LT, BEOREISEHEOHES N HRER
E L. EEMBRESYEREFER#E OLRICK > TERFEREH#HELZ U (Noguchi et al., 2017),

R IR P IRV

R OREEES

1 4
we o .L‘W_
inT}

=1 P

AR U

24TUrB

14
e o e
T

-14

-2

40 30 20 10 0 mm

BRIBEHRTENETNRIVUPZAETY
7 B OBISZOFIHEDBIEIRRZ R
MRSV EFRBOMEIBRE
MELT, FREEZITVE UL,

BEON VAR ME#E

] EAEHR D OsEE
® TUFA: 34mm
® TUFB: 3.3mm
25 4 '“Be/*Be B 29mm

o 1 2 3 4 &5 & 7

FER(ELE)
BRREEIVF7Z ATEREHED
34 mm, TUFPBT33mmk¢&
EEEINET, ALV HVYISR
(N ST TNDRY R FIN i L ve 7 N il =Y )
REREOHEMBERBAHEDHLD 2.9
mmTHOH, BEIEEIZ—HL
ESE s

(B) BARBEmMAEAK 150 km
DAEH 2,200 m [CHRIBT S
BUOEBENSEFER LYV
VDDA e

(pR) EHFHBO SQUID B
WEBIC K DHKBRZ X F B
CEREHEBLEED, FH LD
EENTRZEOHSERLET,
A. B [FZFNhZhTF951E0T
LIPs

(£) REEMIREIS EIR P,

FHR

EIRHLS —> BIFEH

SREH OBIELY (F) 1 300
DEREHNSEBINLET, PEAREE
HhEEMEE UTEENTEEEE
ABNEY, 270 FERIOILYIR
BALCEIRREBDOFELER
5NET,

SPLK[ES
SE5[E)

ElT L A%E
e o ]

https://www.aist.go.jp/aist_j/new_research/2017/nr20170626/nr20170626.html



HEESUDYER S hMC U T2 HBREF

KRB D S HEKBSEDEIE LT RTINS D

SQUID BSKEEMIRICK DIV > EEOEKDITR ED SRE

@ SQUID HKFEMER 2 & THIBRBIR B & (C TE LEh S S A RIS oHFEERE
@ HMEKEIZH 42 BEXLD HRIH STEEL TV REZ RE
® SQUID RBEMER AV cERELITIC KD, MEKIRIBE T\ OSEICHARF

EER SQUID BSBEHIBLEICE 2T, BA—RLSUTFZOY v v o EJLXOHBREIHEEROY )L
IVRERZEN L. HIREISREDHECKRIILE U (Tarduno et al., 2020), Flc. ¥ 41 &
FHIOYVILAVERDT —HH, REOHEREIS (OEVWHEIBREEZRF DI ENBLVEREESH>T
RENFELE, TNETORET. H 42 EEFOFEBREDEDLLE OHIREISBE R R 726,
1) 42 BERIICEREISHTFE LIcTREMA RIB SN E T,

(k) HERBIME#ROYVILI VR (EERH#: John Tarduno ). () EEE SQUID ESmERERORIESS.
() JILIVEEFEDIE Lo =5HS

| © 3 & R - K -
— e L. L EmDIEL

HIRBABRE DRBRICHDE, YD
IR OD POERABIE & MBI & F E (4
WRUESZZENTETT, F1
IR BEAB DA BB R (€ & DK G HO% % B
et ST EMNS, HIREIRIRE FHIRAS,

ST AR ORGCEERBRERS F
9 (\H, 2020), SQUID B SBME

KR & HITRREIE & A SE0% ; _________________ ZRAWT, HEFBIICEFE NICHEK

SRE EHBDEICKD,
HIRBHS RS (£) RABRICSZATERNHL < HREHISHER (5) oS s A

a) -\-7\ F -_ { 4
(FHERBAAS A & 73 > TABAOHBRT Ic &£ 3 AEEENIMSISNET, fﬁ%ﬁ SSBSERABHENZ

BAA—-ALSUP, JvwIEILXD
EEEHE (SEfRi#:John Tarduno )

https://www.gsj.jp/data/gen/gsj_cn_vol9.no5_p111-119.pdf



;’ ‘:7%! ! -EEAR SRR oW 7—

HEESDSEA S HNC U FithBkid 7

KIHEDEEBSEMTOEIRRERRFIC LSRR

F ) A= bIVB A XDWHREF DI\ IFTUT7HhSRUREEDExZBIET

@ / HSHAFOWRSEER(CH SEMBBILERILDOY I 2 L—Y 3 Y ER]E
@ EHNE/ND T U7 OFRBEMEEDOIL V752 EHBDZL/ (5 — VD SHIF
@ WEFHBHCES TN ERME/ND T VPR E DIFRIREMEDT (C K DIUREENDETTICHART

EHRMGS) (X, 7YTVwIKRE, A—RARSUPEHIULKE, 1YRUTILH
Lyy0y Ry EDHBWRERT, F/ X—ILD A XOBMR FOESEICT L
T, BHEEOBT ERT UY RS EBEFFE (FORCK) &Lilkik FORC &
C & DEHBBNSBHBOENCH T DELOREZY I 2L -3V TEE, &
Shic#tR%&a#R{k LE L7z (Harrison et al., 2019), (T, EZERE(C
SENDEHEM/I 0TV PHEROERICHEA EHERFOERE R EEHEDOE
LI —UhSHRITEDZEERULE U, TORREE. [IEXEBOEELET

(FHEENE/ O TUT ORI - DFICRILD &3(C, BEEEDOIFBIRTHEFEP.

RAOOEMKN FREF L REYHBIFEOREBNOEMIBRFEINKT,

= R b @ -
POO®®
@ i |
POO®®
SRR b @  msrE
POO®®
B FREE g
CERIT<RE Eﬁt’(fb;ﬁ oo
EREDEXRSH s N
SRR o) F
O/ e F -
s ¢ ok

mmaﬁmt7

S0 . -100
A CHRE / 8 SIS / 100 il -
pallo - ] n
EEL, =5 L i

[Ca I L. P

fe=nz oL | @I & A DETIHIE | B}
P R | gy ™
U—TEEL | W
EEANRE 30
%'0... Cso-' u
-'ﬁ.-‘ & R kEy
BiAL - SOFIREIL - BOFIES SERAIL o '

BSEZATUYR ol

L | L
40 80 120
B (mT)

-

0.5 pm

EWE (07U P OBEBENEFRMEFDER
(Shimoshige et al., 2017; PLOS ONE)

SRR MR F OROBERICH T D ME &
FORC &

(ERa) REFNIEADFEMLE FORC HDH
Eo BYE THMAICEISE D I THILEFZARD
e

(B b) OBEAGICRVEBEN TS EHtkikEE
BEICZZVET, QEBELOICL THHILEIE
EREBRLERA, @ BIHARICHVEISE
MNIBEBMED — SRR £ T, BB EAIEOE -
WERE ¥ THILOZ(LZTRILLET (FORCR),

HIRB R FDAZIA & FORC &

EROLEERETERE. BRREKIVES LIZ#IK
Bt/ WFIC DWW T Dk FORC 3% (tFORC)
DY ZaL—Y3avERERRLEEHD (B). -
JHEMNTF () EREBORTRRBIN, KRB
LFO2oEEFHLLPITVWARZERUVLES, ¥
Tal—YavVCAWERO#ERKEEEFEDSS
1X%ZRUET. DBEOESSEFHESHCRBEDET,

ERT L ARSE
DT JHA bk

https://www.aist.go.jp/aist_j/new_research/2020/nr20200302/nr20200302.html



oW

ERECAEBREABFUELE!
/ﬂﬁﬁﬂiﬁgd)#‘yif\“—f)‘

FRADNTRES | HthE,
(CEIBITDERE AR
T<AD., HESDFEE
FINZPUEDWTEDE
LTts

kA

FwI MBS

CaGR3

AEEHREILEET O, RIHEOUEEZ > TVEDS, 8OO N @A
BEE<H S, HEOIHEH S BTHB I ElcTaITH Uiz,

=

A e

n.;ﬁ:,gi"ﬁt LR X OMM AT 5 2 LA5,
REABEORRII 2L -0, EH

0=

R SR

-
Ll

[

Fre

LT IR
ey THINTOMBE
«EIeEEF
AR ABRY S > ocuEw o o

&

sl T

SOFY

eShoe ol

m
ai
il
g
el

EIROBBORES, BAAARE, MUBBICLZARR | HALEEE) &
N3RS BT L EBESADSEDY E LI, —_—_ T

A e<md LM,

]
% Fo 2
& R, i
" Sy
Ly o x
> 2.7
T by
£ 4
W:T 6 T
% &

g TR passriem

® _A¥I2300TEM
96600

«#91 {85000 A

250007 R
- A $92 (8500075 E M

[ — A HI5{E4000 T SE

-y ¥
-~

IETETEN

AAGEEN

RELTREIL 3V, CObE, ERERERBLLTBHSN, FA=TY BEP/ N, 71 BETRL CBREPRET |
HEWSEHUARELED T 4. https://www.gsj.jp/Muse/kids/index.html

‘--“"V



[BE30w]

Aok, N. (1968) Benthonic foraminifera of Kazusa Group, Boso Peninsula. Transactions and Proceedings of the Paleontological Society of Japan.
70, 238-266.

Channell, J. E. T, Singer B.S. and Jicha, B. R. (2020) Timing of Quaternary geomagnetic reversals and excursions in volcanic and sedimentary
archives. Quaternary Science Reviews, 228, 106114. doi: 10.1016/j.quascirev.2019.106114

Channell, J. E. T. and Vigliotti, L. (2019) The Role of Geomagnetic Field Intensity in Late Quaternary Evolution of Humans and Large Mammals.
Reviews of Geophysics, 57, 709-738.

FEEI 3> GSSP BEF—A(2019) FE LS ¥ 3 : TH-PRENMGEROBEREFMRIEIE S N > FAORESE (ZH). MEFES
125, 5-22,

TEMER - 1TRESE (2012) SR LMbEOME. MigEEE (5 550 1 EEE), ERTHEERERSEYY—, 7.

Haneda, Y., Okada, M., Kubota, Y., Suganuma, Y. (2020) Millennial-scale hydrographic changes in the northwestern Pacific during marine isotope
stage 19: Teleconnections with ice melt in the North Atlantic. Earth and Planetary Science Letters, 531, 115936. doi:
10.1016/j.epsl.2019.115936

Harrison, R. J., Zhao, X., Hu, P, Oda, H., Sato, T., Heslop, D. C., Muxworthy, A. R., Charan, K. and Roberts, A. P. {2019) Simulation of Remanent,
Transient, and Induced FORC Diagrams for Interacting Particles With Uniaxial, Cubic, and Hexagonal Anisotropy. Joumal of Geophysical
Research: Solid Earth, 124, 12, 12404-12429.

WLWeEZ - LeSThALEEZ (2019) WoE TBESYE, 08 FANTRES | BE BEESE 8p

Ishizuka, O., Taylor, R.N., Yuasa, M., Ohara, . (2011) Making and breaking an Island arc: a new perspective from the Oligocene Kyushu-Palau
arc, Philippine Sea. Geochemistry, Geophysics, Geosystems, 12, Q05005, doi: 10.1029/2010GC003440.

Ishizuka, O., Yuasa, M., Taylor, R.N., Sakamoto, I. (2009) Two contrasting magmatic types coexist after the cessation of back-arc spreading.
Chemical Geology, 266, 274-296.

Laskar, J., Robutel, P., Joutel, F., Gastineau, M., Correia, A., Levrard, B. {2004) A long term numerical solution for the insolation quantities of the
Earth. Astronomy & Astrophysics, 428, 261-285.

Lisiecki, L.E., Raymo, M.E. (2005) A Pliocene-Pleistocene stack of 57 globally dis-tributed benthic J "*O records. Paleoceanography, 20, PA1003.
doi: 10.1029/2004PAD01071

Magata, T., Akimoto, S. and Uyeda, S. (1951) Reverse Thermo-Remanent Magnetism. Proceedings of the Japan Academy, 27, 643-645.

Noguchi, A., Oda, H., Yamamoto, Y., Usui, A., Sato, M. and Kawai, J. (2017) Scanning SQUID microscopy of a ferromanganese crust from the
northwestern Pacific: Submillimeter scale magnetostratigraphy as a new tool for age determination and mapping of environmental magnetic
parameters. Geophysical Research Letters, 44, 5360-5367.

JNEEFRE (2020) HHERELS &I 4S GSIHE =1 —2, 9, 111-119,

Okada, M., Suganuma, Y., Haneda, Y., Kazaoka, O. (2017) Paleomagnetic direction and paleocintensity variations during the Matuyama-Brunhes
polarity transition from a marine succession in the Chiba composite section of the Boso Peninsula, central Japan. Earth, Planets and Space,
69:45. doi: 10.1186/s40623-017-0627-1

BT (2015) 7« UEVBOMARBE TV RSO, MRHE, 124, 720-747.

KHRIERE - HIFIE - P - EES = KARBT (2016) BELALSEoRFERTHARER. ZPESE no47, ERTTHRERGEY S —.

Otofuji, Y., Matsuda, T. and Nohda, S. (1985) Opening model of the Japan Sea inferred from the palasomagnetism of the Japan Arc. Nature, 317,
603-604.

Shimoshige, H., Nakajima, Y., Kobayashi, H., Yanagisawa, K., Nagaoka, Y., Shimamura, S., Mizuki, T., Inoue, A. and Maekawa, T. (2017)
Formation of Core-Shell Nanoparticles Composed of Magnetite and Samarium Oxide in Magnetospirillum magneticum Strain RSS-1. PLOS
ONE, 12, e0170932. doi: 10.1371/journal.pone.0170932.

Simon, Q., Suganuma, ., Okada, M., Haneda, Y., ASTER Team (2019) High-resolution "“Be and paleomagnetic recording of the last polarity
reversal in the Chiba composite section: Age and dynamics of the Matuyama-Brunhes transition. Earth and Planetary Science Letters, 519,
92-100.

ERES (2020) HMBEAMIEE F/=FY, BRIy IR, TR, 251p.

Suganuma, Y., Haneda, Y., Kameo, K., Kubota, Y., Hayashi, H., Itaki, T., Okuda, M., Head, M.J., Sugaya, M., Nakzato, H., lgarashi, A., Shikoku, K.,
Hongo, M., Watanabe, M., Satoguchi, Y., Takeshita, Y., Nishida, N., lzumi, K., Kawamura, K., Kawamata, M., Okuno, J., Yoshida, T., Ogitsu,
I, Yabusaki, H. and Okada, M. (2018) Paleoclimatic and paleocceanographic records of Marine |sotope Stage 19 at the Chiba composite
section, central Japan: a reference for the Early-Middle Pleisotocene boundary. Quaternary Science Reviews, 191, 406—430.

Suganuma, Y., Okada, M., Horie, K., Kaiden, H., Takehara, M., Senda, R., Kimura, J., Haneda, Y., Kawamura, K., Kazacka, O., Head, M.J. (2015}
Age of Matuyama-Brunhes boundary constrained by U-Pb zircon dating of a widespread tephra. Geology, 43, 491-494,

EfEHic (2008) FL—bFo oA B REE - BCOBE. BEBRESE 2004 S SEThRE— BRAEES Y Y —HREE
. 418, BOO7, EHFHEEATMEGEYY—

Tarduno, J. A, cottrell, R. D., Oda, H., Davis, W. J., Fayek, M., Erve, O. V., Nimmo, F., Huang, W., Thern, E. R., Fearn, S., Mitra, G., Smirmov, A.
V., and Blackman, E. G. (2020) Paleomagnetism indicates that primary magnetite in zircon records a strong Hadean geodynamo.
Proceedings of the National Academy of Science, 117, 2309-2318.

#1155k (2002) MEESEE X & HEJ1ZFHE =R 222p

Wright, A. K. and Flower, B. J. (2002) Surface and deep ocean circulation in the subpolar North Atlantic during the mid-Pleistocene revolution.
Paleoceanography, 17, 1068. doi:10.1029/2002PAD00782

iEtE (2005) #EESOMIE #E=1—2, no.615 4548

L) (- BX - SEHEH]

BEEA WEEERA LYY — MEEEEEE S — WE RS (AR *

A MEEERA Y Y — WEBEHEEM EBREN AR (D RETRER) *

P S WEBERA LYY — HEEERRSE ST B (EITEERTECAT) *

BA @ BWERERA LYY — BEREEEEY S — B SRS (BRAEASREAET SRR *

IHEKE  BEATEALYI— BHEEEREETYS— BT TS (FEASASEIREHRE)
(R EREEFHR LB HEET 58 URAPAEEHRA)

BEm WEBERA LYY — MENEREEY S — BETE K (BEH)

[FHr> - LAFIR] John Tarduno 8% (OF £ A9 —X%)

R BESERAtY Y- BEEEESEY S — Iﬁi;yﬂyGﬁWﬁ**‘b‘*fav’

[#fT) 2020&F 7 A7H AAhEsee

[#777E]

BETHARRAEAEEETMATRF HWEEERA Y I —
T305-8567 FERD < (EHE 1-1-1 RRE 7
https://www.gsjjp SUTAFTIAEYZ Sqevamn ot (GO0



