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H3E PHiRE (N)

& RMEIE A (1950) ISk D [PHIfERE | & U TN X
o, BHAIE A (1951) ICK D ER S /.

BCHAIE 2> (1951) DL % B U 1940 44820 5 50 44K
20T - R FRORET - BEDOWRET - 72/
woovE, B, BN S0 -7, HiEIX 5y
IZBR U CERDSEFRHITH 6 [ RRETE - Rl - dRai -
FARG - kg (Formation) - &k - Hikg] DX 4%\ Tn
5 (- A (1950) 28). —F, EEDOWFRIZKD,
PRI L DA 5 2 Mz DRI TR |
DR #Z 3= ETH 2 Z EHAHHL TEH D, KA
EA (1951) DEFRICE D RS &z kg)E0 5 KIS
WG TH B Z ENHE NI h 572, 72, REEIE,
(1951) TIRBEAEM VSR TV S ERX 5 HAL (IS,
2004) & i3HL 5> TWB . FD 7RG T &
UTHESRL 7.

Kk, AME TR, SR OHERGE O FHPIE 2 & Bk
WAIE A (1951) 12 & BVEIHERG & 58 2 L kg % — 4
UCWIlRES & Uz, 72, RSO WmIME L, T
(1988) 12 &k B tfatt, A (1992a) 12X % [HEir)=
DOEEMNZ A9 5 Kfths | 1ITH% 3 5.

B AL 5 AE OPMIEZ AT TOWEFO.

BHEIZ A (1951) 12 & BT, [PHIFAS SR -9 2
IR OERE ] & XN T aS, ERR LS N Ok
K OBAETIIBIERENNEETH 57280, L0 o
ik % Hipi e UCREd 5.

S LR T, IR S B L T AT R R L2 22 T
OFELTRE Ve, s R T TR AL A & msPeIC
M C, MERHTENFIO N Fikicpmd 5. 4t
IOARE g T, BEILTRERR GRS O R O
) RO m AT R ES (RS OFHW ko LH) 12
LY 5.

TR A A B2 — 212 K BRINET, [EI~ 7 Bk
fHE (B) ] OXBENN L XN TED CRIUEA, 1982) ,
I LEE) A AL ([U)E]] odLfll) o [EEIZ7z -5 72
BHEAEORRE (K13. 3)] LRI TS, B
TETIEORIIE A (1982) X113, 3D5EEE S [U)#]] oFEwH
L TE LW 00, [H1#]] DR O S HMEDORT
[U)E]] SBUEOAMHA S E NS, [UIHE]] #MoFRIEIE
PR PE - SR DT % 5 B IZIEAKE TRl < faigk}
T 5 M58 A R OWE BRI AWE YL VAR TH
5. ZHUIOKIIZ A (1982) 12 & DFFE S /- BmRe i
DEMHEREED , o ISR GRS Z R, AR
HT, RIUZ A (1982) X113, 3 O FFUE I Pa il g & )

(I Ef&97)

Wil7z. &7z, FAFA PO [EREHE (H) -2 HER ]
KORNEE (UAIZA, 1982) 1%, BTz
M5 AREOMANFEIATD 5.

BE Mo P)I4 2 5 IR 2 TR T
i, B L 400 m DRBEEFD,

JHAIE A (1951) T, PRI O RE)EIE 2,000 m Bl E

LHRFEE 5Nz, ., Yamamoto ef al. (2005) 12X
D, VHIEIE 2 T 2 MIZ k5 TH—DHE DK S h
TR FOERELE LTS Z EAWS 2K -7,
AT Yamamoto ef al. (2005) O REIZHES .
A WEEIKEREHREE ERE L, AR TEO5 0
T3P G TS ENERTH D, 2T A MK
ZHEOM DR L (58 3. 1K) LAELHERERE 2 B
Ehb. HEPIIZERIEEORELAEZAEZ AT
Bigmehs, ghicbaEhicBom ~+HE om KOX
W ~RIEAENEENS. EEE, FHEP K cm
~Bt em TPATHEMAFRE S 2P RMERE L, BE
P em ~ ¥ m OBIRD 2 3 ) 7RI R X
ENh3. HEDOIICIETHAL 2 EE I FRET 5. Je
HREPIIEECASEEMICHEL, —RT5 &R
IZRAZEDDEYEELEZRZT TVWE I EARBD N
% . e R T IENRRHE & R B mm I DI X DT 78 L
Wikd & o 2228 TS S BB S I s, — I
WG OPH IR G A ST 25, AL L T W ©
BERGEET 5. WlEOR B O™ F D/
HlEIZEE L ChB YD, 22 CIALMERIE A RE L, M
KR TR OB o IR L 72220 ISR B

¥, AW TIIHPKHERIZ DWW T, Tucker (1982)
12k - P b - K RORA IS D W 2 HERI O 5
HIHen, Y ballga e L THN S,

MEARRERE, TRERBE, 7L TEEREIE W iR
4 B HRE & RS B I — RAERIY B A%, PR O F
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W & 5dise i 22 k0 B s E R IR ISR X B
F 7o, WBEIR T, JBUL 2520 22 PEIREOYEs1E, 1 om
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3. 2K VRRE O RETAT L

HEIIFHFALTT. & U <Al S AR TIRE SRR O L 50 | JEIE 20 ~ 50 cm D 23 Y
TEMEREN TGy 2 BT 5. K HEEZEASEE A OEROALHERRE. 1 | JEE R RO

HER .

Thbd. TOEAE, RBE TIIREERIATEIC L -
THRE & X457 L 7=,
BFRE MERRIS Wi, TR RE-ME,
Z L CEBEERNSRE - IR ESICEDNRS.
gL/ NA O MR A & 1 (1987) Ik D ARREIZk
W BT LW T RO A LR LA 23R S h Tk
D, MR T AR R 51 (2001) 12k D
EE R LSO B b A E AR S hTw b, B
B TIE AR ZHUSITH 5 2 DD, SR EREBIZ B )
TP R FE AT L CWB Z AR D,
1A KEULADEAZHRE ShToauny, esr s
AL, KRR, GBS A ENT 5.
HEREEN %W H H ~ A ] (9.9Ma ~ 4.18-
5.20Ma).

ARHIR 5 A B PR s N EEI E (2001) & O
Yamamoto and Kawakami (2005) i< & % i EOR{E 4 g
Bt 5 WM FE OIS B EME I Th0, 1
JI & 1O RO FR O i 22k ET 20 5 Cyrtocapsella
japonica (Nakaseko) O iei%HiBLkEH%E (9.9Ma : Kamikuri
etal. (2004)) R LN TWB, T/, + (1987) I &
D, fELTNERE R O YRS R (1 (1987) @ [Loc. £
Pl OB » & L Globigerina nepenthes Todd &
Sphaeroidinella dehiscens (Parker and Jones) D4LpERH %
RME XN TED , 2 (1999) 12X 3 G. nepenthes DA
W (4.18Ma) & S. dehiscens DB (5.20Ma) 7 & FallfifE D

B FEBIZ4.18-5.20Ma D E T IciIN T HEELLN 5.
sttt RS b~ BB, Rk, R,
NG, N, CPEER T ERICRILE D, 72, FHM
KA OALMN 346§ 2 R RETERERE K OVHERIZ S
*lbEhs,

RIRERE HGHRE (X 7).

FELLT VU 2 v s O B K O R e T T & BT (i
FEIOMIALF I HG #2385 3 5. Wl Tidza
Y 7T EOIEREWEO BT A ERE AREhICEE SN
D3 LT, Ak TIRIes B S ES B i
BlsEha, &k, ATFHIRO HG SRR Tl aLHERS
EREERI NS,

ESEREN

JFEFEBOE A (1951), THERAEEAmEER (1971), T
W gy (1972) , IuAIE A (1982) , KRIEH (1982)
JVPT (1988) , 7AFiE (1992a) , JII_E (2001).

i A (1992D).

K& - /NI (1980), + (1987), Pickering et al. (1990) ,
Yamamoto and Kawakami (2005), Yamamoto et al.
(2005) , Yamamoto (2006).

b © B 2 (1951), FBRRIZEs v — 7 (1957), B
M- SR L — T (1958), ke (1972), HERNE A
(1984) , % - fEH (1985), & (1987), /1T (1988),
7 (1992a) , JII E (2001), Yamamoto and Kawakami
(2005).
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4.1 “FEER (M)

W& BEA (1951) 12k 5
BHIE A (1951) TRAREA [TERE] 1280725,
/AT (1988) Tl ARz kK 2 HERF RO 2R, 5
TRER»OXB L7, 2Dk, ik (1992a) Tk [=
HREHE ] OMREIX S0 12 E & 7228, A (1992a) 12 &
2 [ =3iREHE ] DX 6 2 FiIE 0 HEREH) & i
PR T SEHERS 2 O HEREY) & (A HERE ) 23 IR AT L
T3, RIRE T, AEEHER T & bR T
BRHE R R HER & RHIIRHER 2 [X 5y L T > T D,
JEtHE 2 DRl 2 VT 5 729 ELA T T =] OIX 9%
W, &M - S AERE - ORI 5 KRS % w5
RIERHC & 7z,
BEHEIE A (1951) 12 K 2 FRERE R, /T (1988) - 7%
% (1992a) ! J:5¥”E’I§ AT 5.
BRI R T T AN TR 0% (Hk 7, 1951).
o EERT T AN OMNPEERIZ T & U ThMm
L, TRl RIicms 8B4 5.
BE Au<ld350mDEEERED.
A VEBIETIK @ A R R RDRI B b 2L b
HHE»S A5, THOMREREZ LT LT L m%E#
TFE%rL Ui LIS~ hER D 2 3 ) 7 & R
5] . BB iﬁﬁﬂ%ﬁﬁfﬁ 5EEIEFIZ A TOIR
'?J;Cﬁi% ‘L"Céﬂ?ﬁi’éh, PRSI 2T I <)
ARE#FE LT, LIFUISEHEREE LTSRS S,
ARG B, 2 OIS % rE Ik o P
JEEFMT 208, A TRIEEHCL>THRToNhs 72
VIXHEh B,
BFBEfF THRIZTAMEAZBICL ChREEET 7
OAMTH S, TREERGRBICARAICEDNS.
B\ KLADOEHIIHRE S TuAans, YL g
o aLE, HREH, AIKEF LA ERT 5.
FX Rt~ it (5.6Ma ~ 3.75Ma).
R (1992a) 12 & b, “FERE LEIEAIKE S 2 LA
Discoaster berggrenii 2 U° Discoaster quinqueramus 7 i
3 Reticulofenestra pseudoumbilicus e 35 Z & »
5 CN10-11 4 (5.6Ma ~ 3.75Ma : %, 1999) D& ZH»
2B 2 HERE D RIE S e,
XTEE PRI iR bR K O R PR AR R RS o R L b E
5. F7=, FAkkSER QAN 346§ 5 LA RS RE
KOG xtbEh s,
EPERET
@ L Ata  EaIE A (1951) , /MT (1988) , A% (1992a) .
R 2DV T TR AR EER (1971) 28 5.

4. 2 iy kg (M)

& HIEA (1951) 12K 5

BCHIE A (1951) TldARREE [TRRRM] IZED =2,
7% (1992a) M UF Yamamoto and Kawakami (2005) {2 &
HERAERMET 2 5, TRIEH & ITRECFRELD S
72 IXHI U7z, BOIE A (1951), #iKkiEH (1990) I
% (1992a) T, ZKHﬁfYZIUEJ@AEIJJﬁﬁEEVJ‘BjU%Wﬂ]
P THIT BIENZ 3 ) 7 RHR SR - B RE I
WTEARBIZED TS, L2rL, 23 7”5*@5&@‘%
JE %R E T 5EEIIHMT 2800, KFEMOMERE
A A T ERR U HB SO KRR &5 %
Zeno, KEhroldXpl&hsb, EEICARE (1992a)

(&, AMT (1988) 12 K B IS IZ DN T ARFICH
W 7=h, ARG TIINT (1988) 12665 . Znds, HRHEIE
A (1951) KO3 - 1y (1972) T, #ELliparE sk o
W BRAOWEBETREICOWTEARRBIZED 208, &
Ji# (1992a) 12 &k O BRI DS 5 B EERETE O HER
FERISTHY T 2 HRE T ZLAEMF S TS -0 AH
ETEE Wi, S IXHIL 72,

B AR R OUIE] (RHEIE A, 1951).

BUAECLIEF LT = RO A5 L LI AT 22 R O W [ Rl
T U A iiE AR I NS,

S FELTTITE 2 OTFEE2 5, 2 OFEHIRIC 2
T, Z L TEYWET % & 2=l sl o bR
RAELTHAT 5.

BE &<t d300moEEEED.

A1 M%%@E/»hﬁﬁﬁéi&?é AL P
JEEAEEAIZES (EZZEFB?%F&UDDE%%@T

F v — M RVEE OMIEED S RO EEA 5T 1m ~§§lm
DRIz F> 23 ) 7ERMWE LBt em DYoL ba
EOREMEE IS (B4 2X). 72, MEAXOE
%fﬁ%’bﬂ’ﬁ'%@‘?ﬁiﬂi’fﬁfﬁf 323 7ERR SR
A CHLHERERE 28 L BRI NS,

ﬁ’é’mfﬁﬁﬁﬁﬁﬂﬁ/ ERDAREE T, B REE e
ERENRAEL THAT 5. AR i TS
T & ORI O WK & < {ERIRRTH 5 7= 05k
Iha,

BFEE TINEEs NEAICES.

EELLTT & 4 OYEHEED PRI, 6 4 R PH O
THOFETE, Z U TN ERR R 5 O FBEIE T RES 238
a5,
ta KL AOESIIRE S TuAns, YL g
M HAESLE, Bk, AIREF LR ER TS,

FX  BHPH I~ e (3.58Ma Hitk).

Yamamoto and Kawakami (2005) 12 & % dy 1 g &5
&R AR R AR AT IS & D BRI A A B B il
e T iE A 2 - 2 ay oK (3.58Ma : Cande
and Kent, 1995) # &8 Z EAUREXhTED, Z0O%
XA (1992a) O KA HIKE > 7 bAakREFIZL S
CNI12/CNI11 R e (3.75Ma : #ilE, 1999) = &dr &
W ER LRI TS 5.
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WO 5§ 2 HE IR RIZExftb e h 5. Yamamoto and Kawakami (2005) (3@ & M5 120
RS Xk THEL TS,

JEFe DRI A (1951) , THERmimEg (1971),



BCHEIE A (1950) 12k 0 [TARR] & LTHE SR,
ZO%, KA (1951) Ik [TARE] 2HKkT 5
BIBIZOWT ORI S h iz,

RGHIE 2 (1951) i, CREREHE GB 2. 1) LIjicsy
i35 [PHRRRE] & [HEY L ME] 2RV HiED
25 [EERE] ISR EAICEDbh B HfEIZD
W[ TAERE] LaRgans, 72, =5UFh (1979) &
VW - dnHl (1986) 1% [Tk & [EHkE] BOARE
AR A [HEARES] WLz, 20%, hREE»
(1986) , /M (1988) , Ak (1992a) Tidafillz S MZAL
EWALRER AW S 2L, ML L RBFEX e LT
[TaRElt] 2HekL 7z, KRG TiEhREIZ2 (1986)
5O RMRIZHES |

AL bk %ﬁTé%ﬁEﬁiL%%ﬁ%#%T%%
%ﬁ P COHED SRR E T%ihéu@ &
Wéﬁ TiELk %%#6&6 @ ?ﬁ%ﬁ@%%
R D LA 0D 725 T T 0 IS I VAL T 5
Jig & PR R MTBhf%ﬁ#&(&ﬁl%& Eﬁ
J& EEE W%i%h%hﬁ%hWﬁ%% S Ry
B, Breibs o & &, ¥, A RRE & MRE I
FIFESABAfR CTd 0, MiIkg B S E R B &
FIREAHBIR T H 5. AHIROT AR, FLH-b
OB AOWIRFIC K D BF A 0E L2156, L)
ZE XD LNOWERGENT 5. i, /IMT (1988)&
U%%ﬂ%%) T, AW THOW XS Ol 1=
%%F&UE%F&noF?E%émwt# B S
JE DB & B RIS O FRGE & A ORI &, Hs

B

HIERE

U1 Ef

3

)

R IATE G, BYPRE S50 72,

5.1 H¥ER (C)

R BEIEA (1951) 12K %

BCHIE 2 (1951) @ [HiARE] & [BFEUgEIRE S
K] %L TMMT (1988) IZk D FHER S iz, KR
ETIEMT (1988) 124E5 . s
B AT TR R A2 5 JBER] Okl
T oMRR (IVT, 1988).

A A S RO FEHE AT ERERT TS 2 T
WFE O RO RS ST 5.

BE 47x< &3 100m DREEERD.

B WBELMERSEHE S, WAL, FELT
Hfata 29 2 WEGE ~ I B KL R DR D A
50, Bt com”2bmDEEEFb AR
(debris flow product : Shanmugam and Moiola, 1995) @
MRS 2R3 GBS 1), #aEkgdicid, vidul
W~ 5 25 2 ZaE M E 1L L2y v XIROs
FERTEET B, 5, /T (1988) 12k 2 SHEERE LD
T AU IR REAL - KRG U By IS5 C By I e B 0 e
Exb, YeEik, FEL TR om DREED S 75 AWK E
Vet kb, HEROMAN 2 ZEEEEI, /MT
(1997) KO BHEEIE A (2005) 124 7 — T B D,
[HIZEDH A F o) — X 14 feTEEE (1982) | &A%
YISO ER S 7 —THEBENhTED, HED
KUK & By SIRea S G OB AR S 1 B .

=liHEIE]

5. 1 TRBERELRE & TR REEEETRE O g5 A
HEZARFSE. AR O E,



5. 21X TR R R O SR
HEIIW SRR, ARIEEEE O KRG E, 27 —)bid Im.

HIRRE I, R 2R B OIS IZ & D BRI i i
FEEEM E NS, F7o, HEREFIISEIRA 55 A4
Wbz -> TSN, EOAMEREICIEE S han
GFLiE2, 2002). i, M REEILFE ST % A=
13 FREO AR AR 22 5 & D AREREO S IL ME &
HRE$ 5. [FRRIC, B o AiEaEo Ll g
FEEOMEREE 20 N OAREEBO VL M EEAE
3 5. Zh5OERMEREIZHAE S B R O WS ke
ISR IZEER S oo,

BFEAFE TIRIXEBPISKT7-ORHTH S, HEH
J@lAICEHDN S,

1td Wakkh» o Mith, KBS (Glycymeris
yessoensis (Sowerby)) 7 EDHALAR, ¥ X OELA A
PELE 5. JeEr o aLER, il B, ARES
fLan T 5.

FX RIS,

FERE A 6 pE I 2 bR E IR E RS L
LREFERET A 2 hTan, Ml - vk (1984) 1%,
WP I o A8 B KIS (RS O 17 B e i R R
5 KAr fRCHIE N 2.6Ma ~ 3.4Ma 285 LT\ 5,
7o, BEILIE A (1997) 12 & 0 By ik 55 0 LA
RO L MG S RIKE S 2 A CN1L fiFi L5
(3.68Ma:&JEIZ A, 2003) OFENHRE N TS,
FHOHERITE B VIES TV D 300D, HIEEOFEKIE
BRI ICHEY T2 E L6153,

Xttt FERERSE T O AN A3 2 25 R B g L2t
Ehs,

BRIERE SH#RE (X 8 X).

Rk

FEFE - BCiIE A (1951) , TEERAERRAMER (1971), /)

71 (1988, 1992¢, 1997) , AfiE (1992a) , /IMTIE A (1995).
EAE RN - AR (1984) , ZNRIE A (1990).

MExE @ JF i (2002).

ftf @ THEEMFEEMR S (1968).

HiFE © Stow et al. (1998).

SR MTIE A (1999).

RN - TR EEEIES (1954) , 11E1(1974)
ATHNE A (1979) , &¥FIE A (1993) , PHEEIZ A (2005).

5.2 WRIEHAEERRE (C)

&8 WA, (1951) 12k 5.

AEE (1992a) 12k D HEF I 7z,
B T EERT S PR A O E, 1992a).
S BERIZOLN TS,
BE P5td50mofEEsHo,
A FE& U TKUAEED S & 5 RNEIKEESED? S 5 5
(58 5. 2[X). Kl AT~ B RO KRS ~ %
HTHD. REBFIIMABE ZRICEA, RIiLA, ZR
A, P, P —FuE, Bhng, s, VL NE,
BfS, Fy— b, BROEIKE» S D, B#ROJEES
BB ST B,
EBFBEFE HkkEho SH #kE B OB g 15 122
JEt - MR L 228D TH 5.
1t —HHEALE (Glycymeris yessoensis (Sowerby) ) 7 &
OE LGH, 3 xRt arE T 5. KEF v — b h
5 ME A RO A R A EEN T S .

5.3 HREARE (C)

g5 Vi (1988) 12k 3.

iR TR ESS A 5 P75 OELTAR A2 25 T
oA g % TR X OE AR E R (i 2>, 1951) |
/M (1988) AEFEL 72,
Bty p AR TR R AR IO 2 5 IS
#9500 m (222 TOUFE MT, 1988).



5. 3 AR A TAREHFOE > M A B

b TRRERECRERE, MBI, AL TR, L. 22N OREE O CEW SR E.
25 AAO W AR, MEMR. AT D EHOWEBOIERE R, TEO AN AL

S RANFIOME, MRIAFIOILE, Z U TTEk
=R I =I5 & a W L5 A v (T N

BIE 200 ~ 400 m OgE %5,

S WL WEEIKE YL NVEHEY» S5, AR
=1l S 1 A A A= Ry N U = 11 = R = Ea )
OEEE GE5. 1K) ThREh, tom~Hm
DRFED 2.3 ) 7B A BT, UIE LIS E S
(S & SIOY T =R v S 135 8 181 A Nl 7 (T PR & | 21 PR 1 = Y ek
BELHERIRE ARE L, 222 ay ) A4 LR
35 ([EEIE2 (1992) & &), W~ L& iEm bl F i
W] OMEMRRE OL— 1225 5. 8[X) TR S h, B
10ecm ~¥+em DV X I AR (655 3XE
b)) 27 L, FRIEE10m #B3E WA RE % AE
U, REBIC EAHRAL - SREL L TRREICHE T 5.
AR TERIE L L AR & 75 B E S IE L |
i~ R CIE I T —~ - V=7 Y ADBIE I B IR
FERHERLY) (turbidity current product : Shanmugam and
Moiola, 1995) DA HEBICEI% S h 5, WElEITE~
BfaGEnRL, YL MEREIIIKE~HIKGERT. &

7o, BRFMEEE T TV AT AEE R 1
Blggx s (UIT (1995) % &) . AfdAREhIcBigish
3 EREORZ G ORS dFaiE A, S ALZm» 5 g
OWLLBEEhS GBS 3XT). HANZERENE
KIRKRT200mFE Ov— b 14555, 9K 12z, Pl
IEEHL 100mFEICA S OL— 7 D85 8X).

Bk, 5. SKNTR L2 & S A2 SRy 5 ik
[Alid Stow et al. (1998) IZ& WMz ST, MiP (1997)
IZ& OR SN2 BEETHEO S RARL R % &k
el 3t oo J5 1 & d WA RIS 2 B, Z uid Pickering
and Hiscott (1985) % Pickering et al. (1992) I & 0 45
ENTOBHMOWN O HBLG (reflection current) %
MLTWBEELZONS.

HEERE S, TRk & WSRO @ 5 IR
MEhsd, ENOMBRELOMEE IS, BSEGRTH S
E DDA OFN TR X, ARk IC TR RS
Wk E L HPIT 2 2 DO R MIMOENTXA NS, H
1 g oD MUY fy 75 A % OV IRAL A /M (1997) 42 7
7 -GHTHEREh T\,



BFBER AEEEEAICE, MREICEAICEDNS.
1t TROWwFHIKOELHERIEF 25 > ao ) F41L
1, YU bEHISE ISR L 2 HERR a5 &
7z, VL bEHR» AR, RECR, HE, AKET
L 5.

FR  REIEHTE (3.68Ma ~ 3.31Ma).

BETIEA (1997) 12k v aw ) HA4 O 4 5 KkE
TEORIKE S 7 basBRE &, B RO [
FE& T2 & aKE > 2 kA CNLL Ak L5 (~ 3.68Ma)
DOEENRRE TS, F72, BEIE» (2003) 12k
DA BB REOMRE TP ICAKRE S /LA R
minutula ver. ADFEN EFR (3.31Ma) 2 fifs & h T3,
L7z T, AlEEOFMIL3.68Ma~3.31MadD & Z
MIMHET I LEELONS.

SHEE  GEFERE S O AL 23453 B 2 s R Ty g 1 =
ahs,

RIERE HI, GP#RE (X %9, 10X).
EEREN

JEFF L CHaIE > (1951) , FREREER A EER (1971), /h

1 (1988, 1992¢, 1997) , A% (1992a) , /IMTIE A (1995).

S o THER S L YE (2000).

Hifd © Stow et al. (1998).

MEXE © — RiEA (2001).

fth v ay Va4 ba; BiEs2 (1992), B A,

(1997), BT - &+F (2001). 4R LA 5 MT (1988,

1989a, 1989b, 1990, 1991a, 1991b, 1992a, 1992b,

1992c, 1993, 1994, 1995).

PRGN A (1999) .
KRN | S8IE A (1993).

5.4 ARk (C) (FER)

&% /T (1988) 12k B,

AVFT (1988) Td, BHEIED (1951) 12 & 5 Mg
D3 BEEIHATE A & BEA T T AN £ T 16
FTB UL MBI YL MRV T G &
L7z, AMETRE S0, ARAYE XD Lo T aweE
HEHUB O > 5 MIRLHERT A3 B34S 3 HRE2 DV Tl L
LERT B,

Kk, BRI & B EE (YK ~ OA Bt &4
MBI &, /M (1988) 12 & 2 MisHHIG 2 T 4 A
Gl awrz. o, BRI 5, RO T
G & R TR b5 G 00 B U= Bk < Rt U € 533 5 g
IZDOWTERBIZED 7=,

B f LA BRI O MR O S B I
600 m (M, 1988). e

D5 WA R & KAEBI 2 T, BT ENT
B, 7 UCT AR o sk i 53 5 .

BE TaWkElmotiTid 200 ~300m <, LIET

13 300 m DJEE A+,

B VL MNEBEIKERERIKE L NE RGN D &
5, BUKELNEREEE em ~ IlmOREEEFS, 1|
IR~ KGR THRO VL M50 | AELE
NEEAICBE SN S, EREE, B-EEas T
cm ~Ftem DA T TEMENS R, FATHEMR
BHEICBIE I NS . AL PR K OYRE AR R T A
% AT S FEIFEIR T, AT OV
m O _ERHITEA cm O RGIE % F OB R A A 7
XX5. b, MR THOTAME» S ZOMEAOZ,
FUZAT COUFE OB T, SRR e 37
ET 5.

KRRGIZHAE X B YK $ERE O Ri % O Rg e (b am i
(3 5. 8IX) oVMIOR, BEJIMFHHEE, TakkEo
L) Tid, E Im~mo 23 7EBEE AR E
5. 70, WARBIREA S MEMEIZ A, TD YK
PEREREEL | JEEILE A bk AEMEMIE AT X H .
Ak, MEMRREO YK #t ik fLERg o 7o g 2 2 L
THigE SN, 2 DFRIHIE Tto and Sugiyama (1989) @ [Loc.
H (Fig. 5)] & LTt hTEh, YK s &G4 7
o v #13 [Brecciation Zone (Fig. 5) ] icisan s,

REOMRE L, TaWREE 2O HHERD B BT
RO TR A k& 2R3, FRC, ko T &
JE D M TR B SRS (HF ~ NY §#t58) %83 5 %
12k 0, AL 400m FoMRIC (TAWRE A &) T) 2
ORGSR SN S CGE2. AX). F72, Mihiko
TAWEOEMOARERE OL— b 13, 16, 17:45 5. 8 X))
13, BEUCAH SRS OB X 0 MR OL— F12) 12
NTCHEG»S 550D 1 DFIFIZZEAT 5. ZOHIEOA
e OO HERE Y 13 Atttk & Ho TR T iR
VL NEREERD, IR W RO MBS (R
) TiE 600m FEO R HIHRIZ 2 D O R E A R &
., ZhUshC ¢ B O MRS S BREh 5 (1
SRS B RS R ALPE (1988), M (1993) & &).

WA B O I T, RIS 5 ~ 10m
DRGED 2.2 ) 7RIS - MBS A HET S (555, 4
X). ZObEERE I T M~ EERD 2 3 ) 7Ol
12, RO H Rl DOMREGF v — b OHEENE
Fhd. AENISHEFERREES - HikEo 2 2 78S
IZHRT 5. ZoRREOSmIE, BARBE RSO
WRIZRENTED, BEDOLZA 1L HERE I T
WU,

MRBEHFL 2L MBS OB Y L N ETED 51
BENBZEnoOE» S EhD,

BFREfR T AN HEITeg < PR K& OYRE e R i
BERE & AREOCE S . AR A A B, MR~
T &S FIREEMHBR T H B .

1B ZFHIEOBEE GEARMESERE) hicvay
HAALAT, YOv b EAIS RIS L 72 ER AR S



F5. AN ATREHISRIICHEET S 2 3 ) 7RIS - A
HREERAM G OWRE. £l 23 7EHNWE A, SEOEAMICARBORE SIS NS,
e TfLU)IJE'E‘%FJE‘/HRﬁ SES. BT 2a) TEOMIZBLARRF v — R EOBNER IS,
AT S A RS ISR RRE S B S D (B T IZELERE O RE O KRG I) . 25—

iE1 m.

5. F, VA NAER»SAFELE, KR, HE K

B AbarEld 5.
FR R~ AT R it (3.31Ma ~ 1.21Ma © YK
~ NY S vE( ).

RIEIE A (2003) 12 & O A RIEHEF R OA RLE N

IR E At B R minutula ver. A D pE H LR
(3.31Ma) S Tnad, F/2, AMTIES (1995) 12k
D, RMEOHRE NY FFHEM IO (HAI1 ~ HAL3 ¢
ANTIE 20 (1995) 45 3 XI) 2 5 KM GIK'E I /b
Gephrocapasa JEDAEWKIFUE (1.21Ma 82 - e, 1999)
EREL TS, LMo T, fiREOERIZ 3.31Ma
~12IMa D E T MY TEELELLNS.
XTEE  FERRSE R O 73R 5 R BRI R 5
ERRRERE NItk h B,
BRIES#E YK, OA, TY, HF, HS, NY ks (fXI56
11~ 16 [X).

TY ~ NY §#Rg 12223 TORGUE T T8 R fr A R & (R
FAHBRE %5 5.

RSk

FEFE L BRI 22 (1951), FHE0 AR A gk (1971)
ANFT (1988, 1992¢, 1997), 77 (1992a) , /MTIE A
(1995).

A A (1992b).

Fi - TRERST th L AR (2000) .

RS A5 - 3ER (1972), /1T (1980) , HEEhE ﬂ%‘iﬂjg
M & S ALPE (1988), HESF S 30 A PE (1989) ,
and Sugiyama (1989) , Pickering et al. (1990).

b vaw ) FA{a ;s BLEA, (1997), L - A+
(2001). AHILER ; F#d#fse s — 7 (1957), FEkR - =
W 2L — 77 (1958), Koy (1972), will - 5%
(1978a, 1978b), 1 (1987). TIKE S /b1 ; Fikh#
JEUS HE RS AEPE (1988) , #EIE A (2003).

PERE Wy - W H (1986), BB MKRIEZE 2L —
(1990) , /IMTiEA (1999), HEANIEA (2003).

KRR L1 (1974) , /N EIEA (1991) , S5 (1993) ,
R 2 L — 7 (1996).



5. 5 TAEHES RS G

HRZRZFAL 2 6 TRAEBNEF 2 0 TR, 72 b lEGHBSS B O 3. AT @ A
AR OILKRG . A5 AR AR T, A T T, BT RO RS O BHE IR

28 F7 D IR IS % 7§

5.5 HEHEESERE (Cs)

&8 REITIA, (1951) 12k 5.

BCHEIE 2> (1951) O EBRHABEEREICH 720, /IMT
(1988) Ik DATRIEOHRE & L THER S N,
B FERTT T REDES AL CMT, 1988).
o Tk NNOW R Iz h 22 B R OV O
Fesblic D AN AT 5.

BE Pu<td250mDEEERD.
B OME, WS, FLTUL N EDHBEL SRR I

% (555, 5IX). AMEE LT 5 T (FEE20 m %) Tl
10cm ~ &t cm OGS L bEREE 10 cm ~ %+ cm
DAY TEWEREDH B\ I~ R EER OGN S 5 B
WESE LA REA AR T 5. KRB (FE 50 m
) T, YU M EBEOM~ P A e Lo 23
VT M % G e BE SRR R E S R & D SR R
HREAERT S (G55 5 M), KR LTI~
ROV MEBEEE 23 ) 7OMIEEE FHIZFv— b %

GUMBERRE R ER» 655 (GB5. 5. Zh
SEOMBIZIE I em DY L P ERASEFNICHE SN
5. Kk, K~ N cikalt R 2 B EliEg s h
3. vay ) HFAEAEITTEH~PEICA T TLY v RO
LA ERAICEE I U (i 2 1 38 TIE A, 1997), Efcik
Hath IRICEEH T 5.

BFEAGE mRIETIRICEESREN TR - BRI L 728
DTH5.

1tE\ v uv ) A4 LA EHERDE, ek, 2 L T
HREICEEE UTRERT 5. YL MERUY L DAL
MHAFLER, Bk, HE, AGKEF 2 baRERT 5.

5.6 M (C) (FE)

& IEA (1951) 12K 5.

AMVPT (1988) 13, piE A (1951) (&2 [MHARE] @
5 BEGIITTHER 2> & gAF R i T AN KA AL 2
e HWa Y MaREE [AREIKERRE] O



Sh e b S BEmS KB
5 Sstsigﬁéés Ly
Als /
Y Y
7, =

”///

7 e HURE R «
= EL#EH T
— EEHEREE

55, 61X MMkEh IS < B ELHERRE

Hrudmb o L odii (BAETRBIETE 20, TY #E 2SR IcBim S s, P2
7oy T BERAA OFEMHERIEIX 2 A0y (1977) 12k 3.

—EEADE TG E Lz, ARG Tk, BERCEEREO
BRI X B A (HF ~ NY §#58) & 558 o S pLE»
5, FHIWRE R A3 /M7 (1988) 12X % [FLHF
gl MREIZED 5.

H  FROE AR (a5 5. 8IXD) (UMT, 1988).
o BURmRER, CuENTACER sk, TR R o AL
2 S EANSEHEEEIC 2 T, 2 U O R R
204 5.

BE TAWRELEO I TIE 300 ~ 400 m T, DET
13300 m OFFEEF5D.

B Bom ~Bt om THET 3 B~BXEOEIKE
WHEEWIKEA~FIKAORIKE YL VEHR» 6% %
(B 5. 3G L), MIREICIFERARER 2 2 ) 7 RE A3
CHEE R, RIS m OREEART.

KRG G ARG &[RRI SRR > S 8 km BUBEOEL
HERURG A3 5ERES % (585, 6 1)L — b 120 HF ffdi T
(55 9F)). F72, TANHFELO GIE % R4 A
IZE S MRE T, BRCU 720 R & Rk (AR A 1 S i
BREPHZEL, MRAFHITEO AR IZOWT S FAKIZ
ERE 2 RET B

ks, RENAFOEM, i, 2 U Crifithigc
13, JEEERE R OB S L N ARG S 5 5 BRI

RIS FET B,

TR SIS R S R E S N 2 2 5, il
FE»EX7END,
EBFBERE MEETHZEAIZEY, MREOH~ L5
EARRE T ~H B FRERAEB R AR, MEATTRHACEE
TEFERETIERE ICNEAICE bR, MEMo—ETm
% & FIREEABE R &R T
1Itam v baEhr oL, Kool HEE ARES
AL EE T 5.
FX REEEH ~ AT (1.95Ma ~ 0.85Ma : TY
~ MS Gt R HERFIT) |

ANTIE A (1995) Tidk 6 D kil fiEls KO Fgie & ok
LSRG NY JEUE D 12 Discoaster brouweri 0D %G1 i e
(1.95Ma : AiRE, 1999), KiLPK§ERE Ny 4 e L L
{7, C Reticulofenestra asanoi (0.85Ma : fE - 11€, 1999)
EWMEL TS, ki, KRRETHAL TW5 TY #th
38k 6 o kil RS NJ 12, HF $# 8 13 kilx g KO
12, MS#EREIZKILKFERS Ny 412435, Lo
T, MEOFRITH L% 1.95Ma ~ 0.85Ma 12#H4 35 &
FEiohsb.
sttt FRRARGE T O AN A0 3 5 LR R 2 5
RO NG T g g



5. T RN MR IS8R & B BECR T

RIRA#E TY, HF, HS, NY, BW, MS #k (X %
13~ 18 [X).

ARREIZPAE S % HF #EEOE MIZiE, Bm~20m
PR SWEIVERE MR A TET S OL— b+ 121 585,
9. 7=, REJNMFEHLEEEO WY T3 HF #5E 0
Bom PR CHRIEEANESIZES.

EAEIE A (2005) 12Xk DML E N ARG HMT 2T
7 7 $kd Kd38 1%, HF @D A+ m icfii@E L,
AR (058 5. 8 X)) ROFHW gD 2 fEir Tiigs
INhs.

S O RS IE ORI GZA T EFILT R Tl KIZZ& 0, Bk
R T 400 m FE D Jg JE % 78 9 TY ~ NY § Jig g 4 »
50m FEOREEIZE 5 (385, 9K).

BW ~ MS #1242 13 T O R < SRR & 7]
REEHBI R & 25 % .

PR ERR (4058 5. 8 [XI) TRIME I BW #EfE
EMSEEREMSERE NS, X512, MTIES (1999) 12 &
5 KILKHEREG Ny-5 8 igg e s (559. 2[X).

BEE DLk
JEFF L BCHEIE A (1951), THEMR AR A mER (1971)

ANAT (1988, 1992¢, 1997), 75 (1992a) , /NTIE A

(1995).

}3E © Tto and Sugiyama (1989) , Pickering et al. (1990).
b4 ERRIZE v — 7 (1957), A& - Ziitfoe o —

7" (1958) , K& (1972).

PR WD - S H (1986), KRB MKRTEK L — T

(1990) , /MPTIEA (1999) , JEPIE A (2003) , EifGIE A

(2005).

ERENT | FEEMZHFEUZRS (1954), LARIES
(1982), /N E1EH» (1991), & m KW 9E 7 0 — 7
(1996) , Suzuki et al. (1998).

5.7 RENWAEGRE (C) (k)

wmH HbE.

Mg D vh~ EEZFEE T 2 W B A EDRE VL b
HRgROBEERBIZDOWTERT 5.
R A e e R
o FELTTRERT 2> 5 Z O PHRIO SRz A1 T, I
FHr RS O Bl O ) N sk & 2 D STmIZ 0§ 5.
BE 200 m FEOREE % 5D,
B WBELREEIKE DL M E KROS5 %55 (R
5. 7). BEAIOBEMOAELE M (HF ~ NY §#
#ior— 11 (GBS X)) OMKHERYIRE > L M
&7 10 ~ 20 cm O IR FE O NEE © L FED
Hignmisxng, [AEOHERNEER)IER s
oAl AR O AL (RIS HF ~ NY Fgig @ v —
P13 CGES 9X)) Ic¥BIEEI NS, TholdiE (s %
W Z DERE) ISEBEORREEA LN, TRWIEO
RN CH Y ) TIE KD EROMEISHI 5T
W EEZLNS.
B MEOH~ EEANDTISHR L 728D ToH
0, reRIAF R R CE AR AR AICE DN,
B P bEhh AR, iR, Heg, AIKET
LD PERT 5.
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BERIE A (1950) 12k [E5F
JEHIE 2 (1951) 12 &k 0 (W& HARmbieRs | & &g
ELTRlE Nz, ZD%, HREIFEA, (1986) 12k D
FElERt e UCRER I N, AL, EIE 2 (1986)
o)iiﬁa HES.

5’%%ﬁ X, T/FL/PBBDTEE Eﬁﬁﬂﬂ% (%J”E X
SEh, Iho 3RS AAT 5. kT
BRI LA & IR GR TH O, AR &)
FEIIHZBIRTH 5. ARRFHHSACH - F TG J5 10 D FE R
WISZE AN T, dEHIFEE XD ERofEnHE N 5.

/T (1988) &U‘%% (1992a) Tix, AR THWE
M X 53 i ??ikﬂfl}g%:ﬁﬁwtﬁ‘ BB 5 A
WE TR ICED 2. 72, T (1988) K USRI
(1992a) Tid, KRIFOuEIIE% (WIS & 50 [V
JIEEEHRRE ] & UCTHho 72208, ARG T [
DFADREHEZTET 2 WSV MEHEEED
THIEE Lz, &k, “50F» (1979), %45 - WH
(1986) , & RAMF2E 2 L — 7 (1990), Z L T M
(1997) &, AWME O BFREH M2 TREFHCEZD T3,

JE] & LTI X,

6.1 Mk (T) (FrEs)
W& hEEA (1986) (=

BHE A (1951) 12k 3 [BFERM] OS5 [EIKED
gl Toon bR, 2 LT [BIKREHRE] OthTh
IS H 2B, ATIES (1999) 12k B THSERE ] (=l
KRG 2 EFD 26D —BT 5. M (1997) 124 %
(i Admie |, TRHFRE], 2 LT [HRRHE] o—ic
LEE -
Bt AR AARO EE & 0 AL OERIZE S
B CRREIE2, 1986).
B BRI B RO RILITRTT 21 T 5.

BE 1HE43EFHEM T 200 ~300m, fE4 S &M T
200m DJEFE A,
EHE WL REEIKE L N SRR RO » S

5. ARRETEE, fEAERHCEIS G Ui FERIE 10 cm
~% m DOFEEIREARAE R & K em ~ Bt cm OEHKE
VL MEEDOHREN S 5. MkkE TEO BT v
U NEREMBEA L A B0, EATRIMEI T OREE
1 m 289 HR S R 2 B sE iR ic 28t d 5.

/AT (1988) Tk, ZONKkE L% (s & LT
N X R 7208, RNIEAIT K 5 T A HEE 22 1358 B e
Motz RRETIIMERE LTfFL. &k,

B

J
|
b

(11 kM%&)

sk, BREPIZESRR e sl e o TaRLE X

MENs, £, KHEACHIZ 06T 2 IR T LD

FNO LSO REOLAR & &,

Eﬁﬁﬁ eI FHCEE C T A R 2 AR A 123
OV, ERE R B TR AR R e R . BERETER

RHBIZARAIZEHDNS.

1B\ WEED» o Mbh, kst a, ¥ akn
DEEMT S, oL ME» AL, ECR, HiE, AKX
By LRy ERT 3.

FR BTIE R (1.21Ma ~ 0.78Ma: BW ~ OZ $ik k2
HERH)

ATIE A (1995) e OERE - /NPT (2003) 13, A i
DT A - MEREEOREABRE T (K#5 D NY §#iE
D LR 12 W TRED HIK'E T 7 LA Gephrocapasa g
DHEPEREHE (1.21Ma : B - i, 1999) 2 WML Tn
5. F7z, MTIER (1995) Tid, KREEARNEARIZES
HREME O KILKHERE Hn-7 (KR#ED CR#ERE) &
Hn-8 (A5 O TH $#FE) Fee o [ I RA L0 g ] & 7
Vo2V X IEREMRE & OBER (0.78 1 Ogg and Smith,2004)
DFFEEREL TS, LEA- T, yEEosERIiz

1.21Ma ~ 0.78Ma D E Z»IHY T 5L B2 515,
XFEe  FRRERSE S OACMIZ 040§ % AR HUE

Mo WiRE, 2 U CHEARRICHIEE NS,

BRIERE BW,MS, IC, OZ#k ((HX %517 ~ 20 X)).
BW ~ MS #1253 T g ite ¢ B R EEISRE & [

REFAHBIER & 22 D, MREBGEIFEHE (d: 58 5. 8[X) TBW

i & MS R ER S NS, ks, AMED IC kG &

CMS #Rgi, Zh 2 MmiEs (1999) 12 & 5 kilk

$itE Ny-1 M O Ny-412AHY% 4 5% .

6.2 HEHE (T

@t PREIEA (1986) RUVMT (1988) I2k %
HIE A (1951) 12k 5 [BFERE] OFEics2%
PERHEIZ AT 25 L MEEBIZOWTHIRIE
7 (1986) M UVINT (1988) TlEHEME & L CE#HEL

7o KGR, BRI OV THKREL - L

T, HEIEA (1986) KUVMT (1988) DEFRICHS . &
AKiE2 (1990) 12k % [AHKR], FEB (1997) 12k % [

Rk o~ BN 5.

MR (B AL IR oI,
AEOFERMIZ, hREIEA, (1986) TiE MEELT &

H, /T (1988) Tid THEELT P RH O Wi R O 7%



6. 11X MR 20 R I O A
HEIIEANET.

BE] LHEINTWS, LA L, fELdeREEIC AT
BAB, WHELOMES L VEHE,PS KD, Kigs
RETBEMNIM LT B EIEF 0, T (1988)
TIEFEAMIZ O T [WEHOERE] Ll Tk
D, FEANER (551X, 1988) EOVEREONE
13, FEEOWREHISREL D1 km 2R HISRL T35,
/T (1988) O [P R D)5 tiﬂ%fEOD??EQ[:f%’(
FELLTH RIS AIE$ 5 720, Bt Y ﬁot
ﬁﬁ Ittf%Mﬁ&ﬁ#B&ﬁ%%%f?Mﬁﬁm
T 71 2oL, L T R R OV 2R 1V i & 4
ZERERL CHAIT 5.
BE 400 ~ 500 m D &5 % 5>,
B VL MEBWEEIKE YL AR KOS 5
55 OGE6 1X). AR, Bem ~B T cm DB)EAE
FOBERKGEIKE L L MEETFE LT, Bt om ~Hm
D RE 5% R ORb S R R (40 & 1 5 B g B OVELHE R 23
BiEan s, VT (1997) RLBHEEIZ A (2005) (AR DL
RIS R OFLHERRE A 7 7 — BE TR I hTn 3,
ARFFE, MG ROVENREA & v M S OEHIC &
Dk h 5.
BFEF SRR A BEAICE Y, KR BT
BRI g & 5B A L R Ciis 4 5.
1B WaRED» SRk E A EN T 5. S L M
oAU, Hoh, HE GKE T LA ERT 5.
FA PHIER (0.78Ma ~ © [H #itfE it ~) |
AMTIEA (1995) Ci, HEHRE T8O ALK Hn-7
(A0 CR#ERE) & Hn-8 (AR TH§ERE) Rt
AR e 7Y o Y X E R & o BR
(0.78Ma:Ogg and Smith, 2004) Z8E L T35, 77,
NS (1997) 1%, HEMRE LSO IR & FikRai
Dt (Ksll (0.57 £ 0.17Ma) : f&#&1F 2>, 1983) &%
WLTWa, Lzhi> T, HEHREOFERIT A HIE i
DEINHETIEELLND.

sttt RERERSE O LM A AT 5 LRRETEAR, 1

wmiE, BriE, 7L CERBIoHtans.

BRIRAHRE IH, CR, BZ#tks (X 2521 ~ 23 [X)).
R ORI 344 % BZ Stk 2 B R 4 B A

TAEMOFENEHIZE 5 mT 5. Ak, KO CR#

JE KO H $#ERg13, 2 h2tuMTiEs (1999) 12 & 5 kil

JR§E I Ho-7 % O Hn-8 124§ 3.

6.3 v (Ty) (FEskR)

& BHalE A (1951) 12k %

BRI 2 (1951) 12k % [Vl & Haibigrs | (hREIE

72 (1986) 12 & % Ha IR, © ik (1992a) 12 & % )11
FObRE) L agiE (1992a) 12k B [WOBWE Y L FEES
FE) S, DREIE TR & BB RETE & PUlikE & OAREEA IS
P THMT A RO OWE YL N EHIEE
OEIIEET S, ABIL, HEHES~ L& EH
HRAERLUHEENE? S EHICHiET 2HETH 5.
R A LR OB OUIE] (FhEIEA, 1986).
S Lk T AL R R & 2 R R
A, RO B e ZORFITNPT THmT 5.
BE A TIE300m U EOREEAE RS, Al cik
150 m RO LA D,
B BE - WEMUWEY L NE» SRS, BRI
WTiE, higa b & LTl ~EERDOVEE, B,
F v — M EOME LRI ERET 5 Bt 2 KRICE
OEREIVEES 2 5 0 1 IR O B v
Hithaz&LE L b e, HR~Et om D8 % F;
DR ~ MR D 2 2 ) TEMEROARE» 555, &
TRBE R S OSvh 7 B T, DR~ iR 2 )
TEWERESERATH B (FE6. 2[X). /T (1997) 12K
FE D MM EM M 7 7 - EETHIB I N T\ 5,

KRG, BESOMROHERM» 55252 &nb, il
DOHEH» SR SN 5.

EBFFBEfR AL R VRS TR 2 LIS B, B
T R R L5 & RSB A T

1tam A - A ROV N ED SERIREIML A 25 PE
T3, YU MEPSHEILE, ek, HE, RIKES
L 2nE 5.

FR PHIE T,

INPTIE A (1995) , A i sk oo AEMNZ 53 A ¢ % V)11 RE
(TGO1-04 : /MTIE A, 1995) OHERFAMKRET L, 2D
L SORETG02 2 5 TGOS D Iz [ IK'E F /7 b
Pseudoemiliania lacunosa DFEIKSEHE (0.41Ma : BJE - 1
B, 1999) Z|MELTWB. 72, RBRIZAMTIZES (1995)
Tk, FRHOREHRBE FEHIZT Y 2 v X IEREHO TR
EHREL TS, LEh->T, KgzhsEgito &z
MY TR EELZONS.

b 0 A Il 3 2 A O | Lo P ST ot OV 4 R (= I =2



6. 2K WIEOEA

By B, EEHRZa) 7B, 7571y MEMABER SIS, AL EERE Y L MER
Jg. AT CHRIZ Y T - E VOV MEHIE, AN OIEREE,

ik, T U CEREICHENS.
BRICERE BZ i ((HX 55 231X).

BZ §t e 3 i 1w & Pk A TR0 RHREHIC
A B, KRS 5 BZ#EREORA m T RLICARE
& VHIE & OANBEBIR DAL .

E 7 B R OBIEH

JEFe @ RHEIE A (1951), THEIL i axmiag (1971) , /)
71 (1988, 1992¢, 1997) , wfikE (1992a) , /NIT1EA> (1995) ,
PR (1997).

fth @ B (1954) , THERM2BEIZE S (1962, 1963,
1968) , K (1972) wHiFEiEA (1986), o (1987).

PR ORI - BT (1977), ¥4 - miE (1986) , KR
thWFgE 7 v —77(1990) , MEB(1996) , /MTIE A (1999)
JRERT - /T (2003), HEAIE2 (2003).

WRENE | THELEEENR S (1954), THERH
Hrra— (1969, 1970), hiAiEA» (1982), KRiF
7 (1982), /N EiEAH (1991), LHEMKENZEI L — 7
(1996) , BHigiE~ (2005).
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7.1 HEHTIHE I HER

HIETHRNZEED, AHRICEER IR S
B EE A E L AVA, RENGFIRICIRD , 8
BB LI ST & M7 A S E T 5. AR T
F N5 ORkmZE THIZXy L, @i o RENT ~W
fErES (557, 11X).

RENGHROBKEIWThOmEREEETH D, 4
WO TRTEREE U > OFB L 7= P RIZREE 1 ~3m
DEHERI D 34§ % . BRI HERIISRDBER UF > L b
P55, W1 ~ 10 cm £ #i Y~ df L 5 %
D, WHIH R TH 5. P 3EEY % &5
77y Fu—a0kHERT. RENI~VmT&, %

FH1. 2MICBTD
FERBI DAL

TN
il

(R IEE)

S OLIITHEE Y — ARICELNR TS, O—A4kEOkg
i o rmiEEE<, RENT ~ I i@
o—2skEl b RENN, V, Tfmcida)ila—akEo
BT S, Hdd b5, BRI, S
f (TP) OO H %53 2I2BbN 5 B7. 21K ;
MIEIZA, 1978). T OB, P 2K FEpE 23 EL D &
T, HERSAR W EE2 2 L Tnas, Zhiud, »
DTCO/NBEDLROME EEZ SN, WKL TH S
WEEMEAMER S T D (BEIEA, 1978). PRI HErE
B EIZ AT %83 ZHMRIC TP TH UL, BRI m
=GRS O =l (R 8 AR IS bE s,
IR O RRENIHL, BR T —AEA5MmL8nT
ENDREHMOBRTEEE Z 6N, RO L midEk

O EAIRE 1
BEE RR) 0 e R I
BE] RG] %
ERINVE ] %V
EER)VE
(] BRI
[ &RV

0 1km

701K RENGIROB X 75X
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7. 2 mpsR T RIS Fo 1) 5 AT IEER feif (R
L) OMEAEIRIX
A (1978) 1255 <.

%, RENIAOHLISESR A S0, 5EHiticki) %
RO FIRICIZFEACEREL Ty, EI
LS 2 B B A L Zs o,

7.2 RrBEH T — A

BA T — ARk, KK EDEAL U 718 o JalkHE
<, —MCHEHC R & h 7 EHE o iS4
3, A CRR T — A AT B3N, i
SR O e pETET & RENGIROBEEmICIRE 5.
RIS R 5m FEE T, FUEE v — AR RO e — 4
FEICMHYS L, RIFIEARY L1501 5.

BEIE A (1978) 1%, AMRICB T 2 REN T (8
FATTEERTEI) 12 W T, TR5 DT —AfEHhicH:
ENETTIIAMELTHS BT 1L, $7. 2[X).
ZOME TR, BREHREMO™ EIZ TP OO b %
ISIANBAL, F O O RHEIZEA D S 3 A D
MR 22D 7REAMREI NS, 205 BRFEHE4 2T
T (AS4) &, e —af@hoT 75T, ERLEEE
HTILBMTE S, ASAD FHIZRBR AT 7 5
(AD) IR XN B KILA T ZE /RO ->TWE, X5
ICHER s R RIS, ®EA T A KK (AG) 23
Hy5.



58T PR B OSEHT IHE e HE R

Z T TP RERS & ORI AR oKk B e TE
HEE COHERE & LTI R, 2 W BIRE O HEREIE
SERT B HER R O 2 h A S HiER & LTS
3. AHgic i AR, S, TaK, ©
N RSO phRHEH, KO R & S/ S nighao
HREME LCOid 5. ZoMBERx, dRic
THERIL72&HB 2 6054 XV MHERIIR, BoKkItlimtE
THHIOEIZ B L 72384 v I LT 5 sy~ 1k
LHENEEh TS,

SERTI R EHERNE , R OIS L - TR 2SR
FNCEEAR Y 2RI W THERE L Tl D, iR
5 75 B HERVE B e D HERE) & A B A S B R
B ORI 5 75 5.

8.1 IhifE

8. 1. 1 HEEBDERF

AHIROWE A TIE, WPREFEO IR A S (K&
THEBRMICBER T2 20D AR -V v 737> T
B, L L, g T TIERBEEME Y v & —
(2005) 12k 2 THERMWEBREA v 7+ A=Y a VNV
ORI OMAER - v 78R, KBEIEH, (2005)
ICEBHERDH D, ThSICE D THPERE £id#$ 5.
A=V v IERNT I W TR RERE O 61T, N A 50 %
A BHEE L2, s s A% Ll s,
FOEERAZE S IKDESITRTIENTE S,
A=V v ALK R A2 EEL T nZ &
R, WBEFTEEL COAVERE WL O2 55720
KA RD I #1505 Z &3 Lwv, LaL,
T — & R iy Tl A ER T A & (B 8. 2
XI), dife L7350 © & i RS nZ b L TR D,
HFISEIRDO & 2HE SR L THhE Z e hbr b, #
AR S VEOHIIZ, M A DS <- %Sm%%ﬁB
DOHEE<-392m Th 5. T OB & FH$ 2 M
BORBIEE S AT>443m, HEABT>452m &id
HBMLTED, ZoRHE, KEARTEE,»6E
Rz mA o CbiERG, Yekd, WY 5. ek E
FYNZE>TEFICRKAS T, FEidERm2mEme 4
Gy h, ERAaEER YL P~ bk,
DIFicihfi A TR oz KBEIEA (2005) 12k537
ROk & R A, RO MR O EF £ 8RS
(558, 3. FJHEROMEE -34 m i & TRJF5 m 2
FOMEERN AT S, A -16 m T F TR

(R IEE)

BRI A BAE YL NESAES . OV L E
O P (& -33m) & B (& -18m) & Ehb
R 25 YCHERBB{ o TED, ZhZh 14,550
14,050 cal yBP & U8 10,510-10,240 cal yBP # /R, L 7=
Do TR, ORI R LR o i b 571 1 HER

U720 S 2 VIREAKIROHRI E E 2 oh 5. &
72, BEE - 26 m ST IRATIZ & 5 TY L b s b A
HRATE D, KEIZA2 (2005) & BALA A HTRE R R
FADOREAF AR =) v 7 ORI L i, ZORHEE UK
Mz B 5 b5 & FRITEOER GEREIEA, 1983)
SN2 EZ TS,

P - 16 m T2 5 -2m (IS 20 Tid, Biba 2
ZEUWEVL b ~REE L P RS, B -Tm
DT HH 32455 7,610-7,380 cal yBP &1y S A
BohTnb, ThabbokllcmKEEN FH U, BUE
DEFILASHN S B LB IR & N 7= R O NS HERE &
Eibhb. KREIGIcEoRIZBER LB, F
ARk, EFSR & O A K O H-  17i% O 7%
SHRR P § 29 v LA DN TS T 5 2 L AT
E5.

fEEr -2 m (T~ 4 m (TS OL BB~ T,
h~TEIFEbEAEEN 5. Zhidsd- 5 HERE
DOFEH MR EHEREMITH Y 5 5. 34 b b okt
IRWLIRE (K AR & 5 P CHERS U 7= i it R
LEZOND., ZOHREMATE > T, HEKZOEREY
IZHERI L 2 A BE O YL 5T 5.

8. 1. 2 FHEY

AHIRIZ F5 1) B WA HER HIZIE, PETHER L 72
PO, BELEHZN AR T4 XY P PEOWEERE
2, BEE10 ~80 cm TR G AR & k- T » T
32 eI T g (BEIEA, 1997, 1999). Zh

B3k & Y A ZORTARE U AR R R 2 &
D, THREAEHID ZATHML TS, Eai7iEE
BT DHERE L 72 2 & 2R TR LIEEIR N £ &
KRR AERL, kfiz~y FFLvA TIZEDNS
(REIFIZ A, 2003a). F7-, H@h kb, AR a&
A, ‘f# CHAETIE, PIETRIR S & AE F TR 4 RIRE R
KEIZERT AHPRAL TS (EFEIZA, 2003b).
HLQ%MW , ZOA XY MEHERNZ, B OE D
ICEk->THERL 2 F A 6 Tna, B MRk Tid
R DA HERE M kA T & (B8 4X), Th ok
8,200 cal yBPtE A 5 7,000 cal yBPEEHIZ 23T, 100 ~ 300
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MWREREAE AR — ) v o RE

THREELBREINIZE ¥ 2 — (2005), KHIE2 (2005), REE2 (2005) KUEELTOEWENIHED <. K=Y v 7 Higikio
Besid, WRIEEROES (Eaibn) 2 3mKImIRE OES (RS EH) 2R,
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FMPETHR L 22 2T d (FEEIZS, 1999).

8. 1.3 ABY¥>d

HY v Ik, fELRER2 5 F, Bk, W3, REA,
FIRIZPT T, MALICREET /DS VRO /R, 1
10 ~ 18 m 254§ 5D Y » LA Ch 5.
1 <1 Yokoyama (1911, 1924) iI2 &k » Ttz < h, T3
ISR RRILSME > Tnb, WERNIZIEZZhET
SRR S 2R L2z, ZOLaHED? 5138
90Fd D ERENEH o T EN T % (URH, 1963). AR 25
DL LTF 2 44 v (Favia speciosa), ¥ILF 27 A 4 ¥
(Montastrea curta) , 7 2 F ¥ ¥ 2 A 4 ¥ (Favia pallida),
AN %Y v I (Caulastrea tamida), ¥ 7 A 4 ¥ F F F
(Oulastrea cristata) , < 714~ 3 (Eshinophyllia aspera),
7 7YV 3 (Alveopora japonica) = ENH 1, BIED L
NP SR 2> S A KO Y v THEICILET 2 i A/ T
5. ZOH v IS HEIZ, BNoORELER 2T
2 HEOW TR T A TR O T 6D (ki
1953). H ¥ T MCAERUE, IS (1979) A% 6,200~ 8,800
cal yBP (INTCALO4 D7 — 4 + v b (Reimer et al., 2004)
THIIE) &S L TH D, HliTid Ishida ef al. (2002) 23
AMS % F\T 7,600 ~ 8,100 cal yBP & W25 4L A /R L C
W3, ThbbBIHY v Iid, Bk EEEO BT X
DIRELIRIEDO FTER L2 DN S,

HCE, HYVITOE LICEElem BEO 2T ) 7
JERHE L B 5T B Z EHMZIESD (1990) 12Xk - THR
HEXRTWAE, 2O 7IE, AAERRS, S
B, ALERR, B2 5, EREEREE LT0hD
g S <, BHEKE-EAILIK (OsNm) EFFINR 5,

8.2 SelTitBmHER

8. 2. 1 REBHER

T-am A A & LA B2 TR OEE L= A
5 FE I 20 TR T, WEMRBEGSREL,
TS DEEK L S AR B (rock strath terrace) 73
B E N TS, REEOEHHE RIS, FI12E%
WOMEE» SR, TR Wi %2 Ry - 7
B FIZHEE 01 ~1.0m CHL 5T 5. 723
PR & o THEARBZ O M HERE U 721 ED &L - 2357
45, IhoOfREEEEIZE > TEDLDNS. Al
BoEHMERIE, KESRTLAmIXaEh, 2561
FEEHB OB 3 ~ 4 BHCHly 2B 28, B HERT
PNk E AEOE AW, La L, BRmHEREE ok
i, BERFEARPE VL DIFZEJRIL A TS Z LR

2 X Ty 3 (Suzuki and Hachinohe, 1995).

8. 2. 2 HEFEMER

HERIMEDIVE DTN, S HERTY THERE & 15 HERREE
Fr. (fill-top terrace) T& 0, HELKH LT 2K, B
BT 5, Th& D TROBRE, Nz AR
(fill-strath terrace) & U TR &4, FHEH 5 % IEICH,
CHERI L 72 ibEERE e oL BT h B . AR
T AR T, WP REL T, BRIICHES
HRAHIE U CHERIPED e B e 3R L T s 22 &
Nbhnd, I EFRE T2V 2543 —F#&
(55 8. 1 KIOKHud) Tik, WEHN 4m D37 725 HERT
PO TERHE: Fr R O —ER R S 7z (55 8. 5K 5
REE A, 2005). T 7 FERICIE LS SMED I %R
b7 ZIRBIRHERR 2 o 7= IR ~ B S v T RN AR
T35, ZOHERMT, EFEhZAREDOCHENL S
3,700 cal yBPEEICHERE L 7z & e X h b, Z o _LEBsME
Heltt 2 8 - ¢, AREHERM O R Z R T EER O
U 7R 2 A 5. Z ORI I3 O 5
1 & 7 B Macaronichnus segrigatis D AEJEAL T 23 @52 &
nh, £/, b KH0UCHEMRIE 3,400 ~ 3,700 cal
yBP Z/Rd.  RERTMEHERM 2 S BEHER N3 BN
ENZL L TH D, 3,700 cal yBP BEUZE#E A XV b
KoTEBbLAZEEZ N5, WO Fi2iX,
BEMVEI CHERE L 2 EE O Y L VERE S TH D,
3,400 cal yBP LHLIR#IZ Z DS AR L, BrEfbL 722
LERT. FTOIE»D L NILDOEEREOEEAKERIZE 10
ECHMHT 5.

8.3 b

A1) % 35 8 AL, B REIOMZEH
fEEIL T H B, ZOMD S TE, BHLAIZIHE
AREFNATRROB RO 7= 1I2irbivz. BRHEFED
HHXCHD . CHIOHE A2 L5 L, 2O TUd/ EE
BB ETEN B EENES P FIEL 2 2 e b b,
BIEBE, W THIEhZEREB L > TWs, DT
DR L 7 B EDORNZIE, RIS U 7=/ NE A S
L, TEROE#E TS -7 Ei6h5. —F, /B
FE AN REL Tl 0, AL GO &
THHROMEE AR 5T 5,

ZOENAMIROWR T, FRE, TH, Ol ER
BT BRI W T, BB AR
o N D TEIT> T 5,
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fELT EREIC B BTSN 229+ 2744 —a 7

SAIEA (2005) 1ITED . BAMEUEEE 8. 1 NIRRT,

B Fr =t e

B HEAG IR T
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P R RS AT & 0 sl ki, FPE D g
W& D HEARIRICHBI XM THM L T B (2 1
K, 559. 1X). ZhZFNOWEIC &P h-bikic
BWT, RERGT & MR PaIf kg & T kel &
W o 72 E WEE OBR SRS S h B . HRIZE L <
ARG U 7210 RE CHPRE OB S % 723, #liERe i,
DR % 253 WiRE ORI K 0 BUH & TR & - HE
FEOHFERETH 0, FoiR Y50 o 3 i B o 1
Wy - ZERIRIE L 5. ZOXE - pa i c il I
Do TH LWERERTHENSH 5. Ak, #iERE %
3 - DOOHREZEATIE, ALFIEEH LR AR HfE
DTS,

FELBtE 2, AL & MRS, Ta W, )1k
JED 3 ODWIEHIFET 5. ZhoDWiEE, —DDH
W Zerha 6 22 5 £ O TiEa <, 5~50 mFEDW kT &

TUSPES B L =/ e L Clsb ekl e h b (58
9. 21x).

9.1 Wr &

SFHEE : /MT (1988) © [FHIFRE], 7k (1992a) 2
[EEPWRE | (Y95, FHIEE, ﬁ%%ﬁk%@
2O FHIZ» T TR X, FUF TIRSEHHRD e HERIN - 73
b, WHTIEEFERBRLRE B DR RE & %
%, AWk T EBISEIC 0N 2 TR MR o 25
M & UCalak & i, ARICPEHUE O HF ##fE 0§ <
BT OFR CHAN) 2 RIS B S b, 22
TRV MBI YL N E EREOMRE A
m, AG60° ~7 40° OfEFI AR, HFIZ A TH BT
H O —EIWERE A ES . ks, FHEREO Iz 5T
9 % HF #itfg i34t LA 2R3, ML O kg i3t
20 ~ 30° OfFEF &R L, FHHIEO MG 5 Ak oLk T
MEHE 2783, AW RER 5 ORI E U s W AHHI
A &89, HE §it R 35 [T g o P4 7 4L = T R i)
2R, 20 FAIC HS #E@E 0016+ 5 .

TEME : MR T T A o F6RE g5 A e
RETHE, TREHMEDORRENASEIZEbN
RIEWTRE & 22 5. AW OV LRI » 23 6r
B9 5. AWk OO T2 O i T ses
A HIEH -F R 5 13T 1 m FERTE B O M A iER
XND, AW 35 CHURIEY 22 FEEE A SR X
N3 (9. 2X). TRAWREOREM 200 ~ 300 m Of7
T, M AHRRE 2R LR 2 23 2 TR Elin

SRR 3

(1 _Ef57)

BEg%, TRREHRENS SR MER AL 10° fiio
OGS > Ty FARBATES . KiFREotm
DML, HALH - AE 30 ~ 40° OfER &R
T 2T U, O ARERE & BRI S RE Ik E
ngomkEix, v b EbERE YL NE R
50, F3mBMNICUERE % 5 =l 5 ~ 20° DIk
WICH U 215G it s h, 2 oMo REA T X
TOHIKTIE 50 ~ 100 m EFE CHRHARI A BIE SN 5.
ZOTRWIEIHE S RS IS ST % HE O S HH 34
HHZ& A TR Tl e <, HERG & RIS REHR 2SR &
N, Z OB H b4 2 Ml SRR LS RSES) A5
ZolHNREEING,
ZOTRAWRERMOZEERE L , FHIWRE ORI 7
ENBEREIEPL TR, k2D, TAMED
PO HMERAICAIE T % 5 WATS & 2 O R M D /RS D
b S JERIL 2 G 2R T,
JIOBERE : BIEA (1951) 12k [ZF /7 SHbric i
ONBEELHE | L LTERKENAZEDTHD, /IMT
(1988) MU AsHE (1992a) 12k v TR & L Cad#k
SN DWW O HREISHY 3 5. 2 M2
SPEAREE , MR T AW ISIET 5. ARITRE
TR S AL DO TR IC 2 CEig e 5. Il
IR R O R ¢ ik, Mg v A S AR A 2 S b - R v
2 5 FAEH -V R 4 0 7 1 TR 30° BB O & R
JUEIW R D AEMITIE, FPEPED £ TIE 60 ~ 80° DfdE#}
AT, BERICEO TR EMEAEEA R L, FIC
FPEPEDREE 2R3 4, EFEFHNCEL N TR D RE L
K, s, BRI ICBWTEARBERE & A BIEORMIC
SO TR AR E L, ARlks & T A& cHkEh /-
iRzl Ty ay ) AALaAET S, a4
WL HEARBHEO T, WIS -7 A2 v BEND
BBHMFKERBRE L TED, Kooy ) 44
DIFFH 5 PERIZ, HERIIRIZ 3613 2 g O 168 23R X
N5, AMrkix, Lz TERh THE S Bl X h
ZORTCT WG & FHWRE &3tk 5.

9.2 # b

A IR FEE T B ARSI ISTEREDE W2 5 3 DD
BA T T oNE, — DRI PR 500 m~
km 2R3/, & 5 —DI3WRA 50 ~ 100 m DIEFIC
FEKEI, RSB 70° A A RO B
5h5.
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L KHEDOIL — b DI — b~y 7. gl 2 A CRICEE S 04T 5 & D0 | HHIZZET 5. &
B, AR — MidEk THHOESEE THRAETIIBIL T E v, Ny-5id/MTiE A (1999) 12 & % k.

FH—0 x4 7oL, L2 5 KR, LT
B g, mRAE, W R, BAmE, BRE
Ay s o h s, MoOEE27$/#iN:, MEIO
TRl O R SR OFEBEMIC R ET S, F72, &%
ORI S R 00 M 0D s R B T e e T i e
D RO T3 R R RS R 7 £ O kg o pE il ic A
BAEEES TRETAHEHICH SN S, fhiH
1, AR EERT O s S B g X SRR IS
Fg, mERBIC AR R FC AT B AR IR
¥ % G 1, fath & BT L 22 e S (L (58 5.

I WA Z &5, KR L RIFINIZTEL 72
HhTthsEEL16N 5.

Ak, IR R & 2P 2, IR &
HIZ U AP - R S~ P DAL 7 121 4 > T e
Moo KD LRIBELEET 5 (559, 1K), ML
S BNZ F COIETIE, 200 ~ 500 m DERET
R AR RUBIER SN, ZOMEL, ARhblk
EHUBERLEEMBICPV T RELMETH D,
Yamamoto and Kawakami (2005) {2 & % &, PrHilo
RIZE > TERENTHMETH B LELLN TS,
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10. 1 SEHT i 2e 8

A, S b B S DRV THERA L 72 B R A
WRICEL LTS Zer6, HBULEZML TR,
Lozl EnW6nTHS. LiL, HHiOWmHE
EEFEAERHL T2, BRSO 2 A1
% Z LA L W ARITIE, ME— BT T .0 T RE
Db 2 RENTRORRN T EIZOWTEH L, Bk
W RS 5. ko B HERIE L2 0§ 58 3
ZAMRICHREEATH 2§25 L, —HFtEO =i
(#9 8 J74Fni 5 MTHT - BrdF, 1992) 1okt T, MREKIFLL
MWZA T =V 5ad@mimlick s iz L e S h
5. BREO@EL, REOBHR T — AR k< &G
0mThHD, HEAREOUAUEE ALK (1997) IZL 7245
T-31~-40 m &9, 8 J74FMTH & Z 100 ~110 m
PR L = Lica %, Tabb FREEIX 1.3 ~1.4
mm/ FLRBEE N5, 5%, B Lo T 7 7 Ol
FaN e, RO G2 BB 5 5.

10. 2 SeHr it Ze )

AR Cik, BOKETENIEOTH G 1 i) 285K
i CREESAY 30 m IS 5 (B IXIA X o st W i [X] 22
WD H T OHEARFEARURE 1 mTHM L2 B D7150
calyBP T& % 7 &, SE it rh J LIS o - kg i b i 2 13
B&Z4mm/FLREEONS. ZHXkEokR
MRS, HATRGERELE PRI E S A 5.
BT D BB HEER .20 © HEE U 7= Bl i e X 0 5 DL K&
<, =R, EHIOLAERICHEREL TWh K5 IC/A

RIEARNDF
1.5m asl.

(R IEE)

5. L»L, [AREOEHZIZENAD S K ORI THIS
N, N"AFaT7A VAR —LDOBGRRHLELNTS
(HUE, 1980 5 &) . 52t dsEil Azt S 2 — 213, 58
W B e DR A T § 5 Z L THIBZ Z LN TE,
REGLIFE THIAS 5 .

10. 3 HhEE VR E)

10. 3. 1 FESBMEICH D HARETE)

AP AOHE N 5 7Tk, 74V VT L— b
NIRRTV — PO TFANRARAA TS, ZDOT L — M
R DB URAET S RHEZIC R, Ak BRI
PRkt LT3, 1923 - KIERIHMEE (M7.9 : DI'F, KIE
HEE EES) T AR TRAN 2mBEk L7222 &
A SWIS M > Tl D (BekblESE, 1926) , ¥
WIRAEEK U722 &AW &h T g (hig, 1925 ; H
i 1926a, b, ¢, d). ZD & XHEAKL = EMNEKIENR
VF LWL, BT SR m R T2 oA L
TWARETFABIERTE 5 (5510, 1 X).

KIEHGE LIRTCRELAIZAN S h 5 KHE2I%, 1703 45T
RBAHE (M8.2; LI, JUkE L IEE) Th 5. Mk
OWMFE SR IT A2y, HXCE R H X OREIZHD T
X, AHBREARE, KL ThZertbrd (5
10. 2[5 F4E361E A, 1977 ; 526, 2003). RIS RE
55 R ER D 5 B, AN H A TCHk R K
L7210 C, JCRRER T & SIEN 5 . I8 IV ORI
&, 2O ORI S NEEN, v Firl
O R E A 1R BT B AEMEEA R > TR D, 20O
O3 Aiive I 1O TR 6.2 m, AR CIEE 7.3 m, AT

TR
4.5m asl.

5510, TIX Al Rz 3 0 2 I lER CHEK U 7252k i B
K (2003) 12HED<.
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0 500m

RIEDOMA, (FIRET3AT 1/2,500 #AZR (1991 FiflE) (CED<)
10, 2 BT RN 551 2 RO 2L

45m TH D (RAE, 2000). Zh5DEED 5 KIEHFE
BRRORERE A5 LEI< &, AHukiZ I 5 ek RO
Bl EAB BRI Z 3 ~6mEHEETE, MIFERE K
HLEZERnbRE, $ThbbItikbZII A EEORS
PLEDOKZ VR E M5 Tz, JTTHRB F IR K TS
500~ 600m b D, KEWERIZK > TRIEXRYF LD
LIAKERRMAEEAK L 722 L 2R LT3,

10. 3. 2 [&EE/NZ— EBEXRER
AT ~ MmNk e QAN ) &[RRI BT m
DEzEFES, KPR ERY. Zhud, JthdiE s

FIRALD K Z Wi Ooirdl) THEAR L, B E hizk
EAZbNb., ThThOFEAnRO & B0, E 1 :

7,150 cal yBP, yA T - 4,950 cal yBP ; A1 - 2,950 cal
yBP L Eh Tk (Bl 2K), 2,000 ~ 2,700 4-f
BECIARRID A XY BRI 5T Z Ehbh b, i
B XA U 2= W X 2 SR 25t LS BB
& RBRmOBERMESE 1 ~2m OFET3 ~ 4 B
IS C& 5, ERRICESILEI O &, RO BT
& Z OHMAD BN DM NI TR O 615, D
F 0, RO R L, 4 IOIRAWEE , £
DD 3 ~ 4 BT DOEFNHRER THK ST
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A (2003) SEE, EIE.

5. WERROE i, KB & RO 1 ~ 2m
DRk (KIER) TEREheFELO6NMD G- &
JI, 1986 5 %A - BN, 2001). ZOEA» S5 ATHEL
& 11 By OKRIERIFEEE A XY P Al S h b,
KIERID 4 X b OIREHNE, B 15 i v B o PR (IS
WIFET RN OFE,» WSS TED (K
BIEA, 2001, 2005), ZhoDHEREF LY, FRIC

FLOONFE. I THD. TabbMHEB N7 7
WAL § A&, 7,150 cal yBP DIRg, Aat Tk
L& GIMIELTH D, FRMEREIZ YT % & #9400
FrffpEEhsd. 205 B5OKMmEN 11 (2,000 ~2,700
HRRE) 25, FREROKEVWICHMEOETH 572 H 4
5hd (5RA, 2003).
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1.1 & A

fElig ik, Mo CHOEWRa Y s ) - L
DEM & & BRI ORI TIrbh s, B
JEFEIE R K R EH R BRI DO G & e > T b, B
e, gEL bR ACs O sh A mabimEas 12 A3 2 ke
EFoEERC 0l (1Ui) RIS TW5S, F7z,
Zlffﬁﬁfﬁﬁ‘2>1970fﬁfﬁt:ﬁ‘(f'(ﬁELUfﬁtHE?Eéﬂﬁhﬁézgg
@ﬁﬁﬁﬁﬁ?d,%EEE@@@E&M&%R%(E
+) ARRIZIIE SN TH Y, BIETIEZ 0Pt il
R v 2 — (HEPRE) KOraL 7385 (%) & LTH
HEhTnws, L2rL—KT, TRREUEYHtADk T
REREBEENPBAETIZAEC TS,

fEbOFIEEHE Uik, Fido [atl 24 3.
B EIEAH~ROY v 7 @ & 7S 3R 0 58 e 1
IETHD. AtiEH s 2EKKETH D, KT
B EVEISE AR OEIK 2 R < MR T & 5 FH 5 i
JEAIRC RS OB E U TR X T E 7=, 120K
KFIOBEXR, C—LHinEDHGR, RPtA Y M
EDHERM AL & U TERERIHAN G S TE 7208,
KRIEBIHH I X 2 BIYIO FRERHHDOK T2 5 £ <
MIRYLE 75> 7=, /AT (1988) 12 & % IR stk v 5
KILPcgRg TK-5 (55 1[4, #8598 101 : /M7 (1988)) KU
ANPTIE 2 (1999) 12 & B A koD KLk #iEhg Ny-778 &
DJEREHRE LK E S Z I H 72 5. fELTiES, g
JE, MR, 2 L CHERTE T RIS & & O Thb
TOMHEOECHIENIZAE mIZb- DR =Ur b
D, STEXDIORIBYIS P EHLE L LTRSS
T3, &k, BUETEMGIT L — 4 OWIFAIR & A
T & A AMTOHAM & UG @Elitigo s
+) BAFH I TS,

11. 2 W 2%

AT, BB ICWFIRIZ30 L LOWEE 2 B
D, TERCRGEMRIAER L ORI THS.
NS A BIMEIEE 2353% <, HIE 2 25°C LIT 0%
FRTHD, WILKENLLS EENE T LHREMTH
3. REITF MY AEYIR, b)Y AR -
IRIEARFIR - F b Y o AR IR 2 &SR0 R R0 5K
WeAKRIER 220D, TREIZIIMEROFR S & 5
(THEWRSORTZE AR, 1997).

JEHIE

CRAEIERE - I &)

11. 3 332 - Huk

JEE b ARHg A K& S FRB A L 22HEIE, BB K
EHEE (1923 4F) Loitkihi® (1703 4F) BHI6h T b
WENOMEE SR L 7 7RV TET TS0, BT
JEifiE, Ak Mich D (5RA, 2003;Nyst et al., 2006) ,
MR OO T, BE 7O E L - L
EXNTWS (G5, 2003 ; 504, 2003). 7=, Zh
5OMFIZHES HWO@E X, KIEHETIEAMART6
m, TAT2m, fELTLSm &itdkxh T3 (CPEIX
2, 1973) . TEARBEE TR, HCHOEE A E 1S MR
T10m, TAETS88m, FHILTS6m &HfEEIh TS
(MK, 1976).

JCHk, KIEOHGEDIMNC, #H ISHHFRE R OF & A
IR LR TR, BRGNS, Nl
N7 7N T 100 ~ 150 B 2T DR LA L TS H]
JRHEE (1498 4F) , BERMEE (1605 4F) , Al (1707
), REBHE (1854 ) ORI, A T m g
2, BT X 5 TENY O E HEE X R Tn
% (P53, 1998). ZDIEH, BRFEOFR G TEL -
MEEHE (1677 45) Tk, SEMOWSE T, ek
ik 26 &2 8mOHAM N E S22 FEL 5N TNWS
CME, 2003). ML 7 7IICkBT 5~V =F 2 —F
8 7 7 ZDMEDIFROFAMERIL, BAED L Z A0
(R A FEHEEATS , 2004) A, AHBIRIY A Tl
D) 20 BHIZH B

11. 4 FHAAE - gD

ARSI IR e g D I 3ERD B kv, L
U, FArOMEA 7 [rPRN TR B L IE D 720 | It
PEihii CRREMENEC T B H 5. BIHHED
Bz, @IS s T HREFTORMER H 0, &
BOWIZLAMPigEs TT OB 2 ik E87=2
ENTRRIICRES I N TS,

7z, REVEOFEN MR L L kL OBIRICDH 5
[Hfg £ R & RiERlo 72, RHEAESE RS,
SRS B b F AT B fabaE e &,
HEEIZd 2 RRRW 2 D OBERREL, Z0 K5 535
MELTH D, Kipt =4 (1842 ) IZKMIZ L B &1l
DT, I L TR TR SN WS ks b 5.

THRERIGAHIANIC W T, AmaRER 1 % 15 &
I, SUERH AR SERRE T 1 % 55 fEATiRE L Tn 5.
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g a %
N I Hota Group R
Eucyrtidium ;».SE. (Iar:(felat#nrg
154 asanoi - - pereg
C58
1] E g::gggﬂ:gﬁge Geomagnetic polarity time scale is after Berggren et al. (1995). Radiolarian zones
4] FC:first consistent occurrence| | are from Motoyama (1999). Radiolarian events are from Motoyama (1996) for late
5D LC: last consistent occurrence | | Miocene and Pliocene, and from Motoyama and Takahashi (1997) for middle
7§ E:Sfap"‘;'d'f;”ease Miocene. Ages of events are after Motoyama and Maruyama (1998) for late
. rapia aecrease : H
— CoE —>: evolutionary transition Miocene to Pliocene.
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aC B SR O ALk

FE LI o R FE R XS O AR D 72 0 ISR L 2= B CE i
BBIZDOWTLINIZRE#k L7z, Aol fEis, @ - HERd
HEEIZ B O TR A RO L < DBIRERE T E T
BO, —DOBEOATOI - BPHIATEETH S, Z
ZC, AT, %0 h ORI & BRSO R A
bia—oO0fkE B L LT, Wit rths
O AAHLEEMFITEY L, MEOX AT 72, &
WETIE, BEL b 2EIKEEOH TERHICRHINTH
D, MBS A R B BRI AL DR IS DWW TR L
7z, AWM OHERE & AT O W OHERE & O Btk % ()
[X58 24 KNZEC L 7=,

KINKBER OG22 & 720, B (2005) 1%, XL —
FTEICHELES AT T FER, A ERFILT
2~3XFDOTNLT 7 Xy FDMAAEDETWHHT 5T
B EEREL TS, PMMTIEAS (1999) 12k 2 m4 i
BFIZEDITbRZ, ARG T, SH ~ HI##EIZOW
TEMTIEA (1999) 1296y, ZhDIHZ DWW TiE (FME
IZKBRAERT -2 &0 T) WK L — 712
KBHEAMH L., sk, BEREHDO OZ#ELY
BZ #ERFIZDOWTIE, ARG CMEIZEEHE L 2. OZ fithg
WMTIE S (1999) DfERg [Kb-5) & 0 #+ m LAICHL

UI_Ef25r)

L, BZ#tRg13/MT (1988) oditks [Hn-3.5)] &b &t
m FRISHES 5.

T - S R T OO HER W R R RIS 3 L B < T
B0, FESCHEMHOMAZE»E LW BES 9K, 59
T), L7222 TH—ORBAL — b & FRET 5 DI i
ThO, FAEAOMERIZ X DELEFS %D 7zl EomIC
Wik miE e e S hREOEEAEE->TLED
AL AL H D, OZITARETIE, WEK ETORLDO
fFLAT B0 2 LFDOTILT 7 Xy b h 5 75 5k
SEMAL 7.

AW RO RERKRIE L — T2 L BB OG Y
Tid, OO R EDFERIZE D4 £ —
VIZHDWT T VA LIZ2LFOTILT 7 Xy b &0
T EIT-> T3, #EH G+ O Call Name) 12
OWNTIE, BEERsE e LT Ic A a2 R85 i
ENTW5S, EHEESIME & LT, BARLZAIY T
RLKIER #&t, ARTYF AL 2RO E ST 28
BEPGERBIZOWT, R TiE [T 4] Bia &
LCREfi L7z, 72, —Sicma@pREE 0y
7o, Tho R CoREE LD Y 7ILIIRML K &
L7ZAERTH 5.



(RE&E DB

XTI M}/ﬁﬁ*@ﬁﬁ

L RO TET IS

L 18cm: c—mgra G

S RBRAYTET I 18cm : ¥BHIAN 5 (<AL T B T2 LA R
:?/\/g< T T i 8cm: slt 8em: VL ME

T57T070%0 15¢m: ¢ sd (upper 6¢m: par  la)

CBBEHT IS i 150m : $A4IEYETE L85 6o (< FATEERE

§\mm VILMBLREVILNEERE
NEEE (RESFXAOFEETT)

B
FRFIRD

=P TR
FERLRD
FRAR AR

AN ﬁ\57\'§7_'75

T

298 =]

b

=
DiE

G : gomashio (T2 LA BRKE=HMET75), P:pumice (8ER), S:scoria (Ray7F7), If: lithic
fragments (B F), tfs:tuffaceous CEEIRE), pms:pumiceous (¥2HE), sas:scoriaceous (R 7H).

alt : alternation (&L FEER), par : parallel (F£4T) la: lamina (ZFEHE), rev : reverse (),
gra: grading (#k1k), scat : scattered ({79 %), biot : bioturbated (HE#EEL).

wh : white (B), gy:gray (JRE), blk : black (£), pup: purple (%), bg: beige (R—T2), pl
pk : pale pink GRWWE> o), pk:pink (E>Z /), bri:bright (B3%LY), dk: dark (EELY).

pb : pebble (i), gn: granule (¥HHE), vc : very coarse (ABFHEHI), c:coarse (FEFI), m: medium (e
#i1), T:fine (FHKL), sd:sand (FY), slt:silt (LK), ¢:clast size (FR).

X 56 X SR AL O Bl & g




HG 528
EE  BFRERAOEF IO

mudstone alt

i 3cm: dk pup mslt S

[ 3em: ve gy G—blk S

5cm: ve S scat slt

3cm: subangular gn—vc gra S
C 1cm: dk pup msit S

15cm: mudstone alt

|l
> <<

HG 522

Initial Name: HG Key Bed
Call Name: H Gee
B FmERTTEROEF)IETO
%% BXthomERTFEEEF IR AR
EEEILTAENIIZD 2 B CTHRES N LHAEIETE
ITHETSRETHD.
A#E D B @I Yamamoto et al. (2005) 1 (D “Key
bed O: Fig. 6” LE—THD (ILUAFAE).

a Y | 2-4cm
—=—=| A —L-0-3cm: f wh glass tuff

80cm+: mudstone alt

A
A fault—"]
A

2 (FarsrraTsa T 0-0.8cm c—>mgra S ¥
== T 0.4cm:dk gy m S

80cm: mudstone alt

Y

{ ==2c:parlacs
‘ mudstone alt
S

Lfr TR DRRRLA LK

: A3y

LM DRI
T2 7

ZE0MALKILIRK
HG-2 : Fa)Il &g mfl

HG-3 : Bl &R AR Al

o
f 8-15cm: subangular gn-pb( ¢ ~0.5cm) If P S

1 p=0a <5 o YT 3cm: subangular ve-pb (¢ ~ 1.5cm) If (P green tuﬂ)*

*BEERUVRT YT
S|
%
i
#HEN b
wg—0 ®
HG B8
1:25,000 FB2
0 " s 1000m
st ]

(X 57X HG




SH #2f28

R BRERERA (F5.8RIL—K15)
sd alt

==0-10cm: chaotic vf bri bg glass tuff

60cm: par la amalgamated c—m gra tfs sd

SH 52/

Initial Name: SH Key Bed
Call Name: ShiraHama

Bt - mEATFEmaMEaEREA
&% - /T (1988) R UV/IMTIEA (1999)
[CKBDKILKEERE SH ER—THS.

r:I: 0-4cm: f bri bg glass tuff *
bottom: biot

1m: sd alt
AR
3 15cm: bri bg tfs slt
1 14cm: par-convoluted la (-cross: in lower) cm—m

> |

)
«
b3
«

gratfs sd

== 0-3cm: sltiwh f glass tuffalt ™ g.pem: ve-gn S If layer
7-50cm: subangular-angular clast supported gn (¢ ~0.5cm) *

A
A
W 27| 1m: sd alt
Y
L | 7 Licm: par la ad/slt alt
3 grs [lodoasao| 3 120m: bi by : : ~ *
o) 09 ol : g tfs st (lower 6¢cm: subangular-angular gn (¢ ~0.8cm) scat)
SH-C
A A7| 1m: sd alt
4 = L 6cm: chaotic subangular-subrounded b(¢p ~Lecm)gn gralf P * *FRARUAT YT
== BORAFE -6cm: chaotic subangular-subrounded pb( ¢ ~1.6cm)gn gra
\ sd alt 1
s Efr
Ve (‘: nL ‘f ‘s SH-A \ SH-A —F'&B
MREeTEMERAES e e
~ERE I b
P \\Q\
1o
Wi
¢ ¢ T SH-B T#B
% ol
—_—
2_[@ < ]
SHB C—
M
HRBE R — AR AR AT O
NS
SH-C E[EmE ]
3 BIREV)L e
—= HEH I RE
SH-C
@®SH #2fE 4
1:25, 000 T2
P lpOOm
ettt —————|

X 55 81X SH #h




HI 52/
B mERT TR THIGE

slt alt

i 4cm: c-m sas sd
= 0.5-1cm: interbedded slt

»
«

0.5-1cm: ¢-m pms G
40cm: slt alt

Y
«

5-6¢cm: c-m—m gra sas sd

HI 8272

Initial Name: HI Key Bed
Call Name: Hiraiso
EXh  EERTT AN EEEERE
5% : SHEEB O LG, mEFERBEOERED
=3 EITHI-CABRINS.
INPT(1988) RUV/IMTIEAY (1999) 2k Bkl
KEEH LE—THB.

2 =E 0-1cm: interbedded slt
HIFISS SRS O0-Lsem: em—mgra G
J_\§ . 4-6cm: bg-wheaten colored tfs st

A2| 25cm: slt alt

A e

6-8cm: tfs st

E 0-0.8cm: wh-pk f glass tuff

0-lcm:vc—c-mgra G

D)
«

27| 20-25cm: slt alt

S —
n—

HI-B

HI-C

5-7cm: cross-convoluted la c-m—m sas sd
bottom 0-0.5cm: angular vc S P chaotic line

Y
A
12cm: ¢c—m gra sas sd
Y ~
slt alt *BEERUVRTYF
i HI-A
A
| I D I an
- e N
\qc PErye Y
dv oA EE
THARERER
=
oH| =B
<~ #RiLd 3
v A ERE
INEBD
SEIRE I 1:25. 000 =
0 500 1000 m
I R S A ‘
THRERRE
L HI-C &k
x
\ ABHIA D IBARH D
AaYTEBRLVHD
WWEVIBED
HRHLE RS
<~ L33
THGRERR v A ERE

(EREY

9K HI #itfE




GP 52/
S FERT T EETIRA(HEDR (5385 8 ®L— K 14)

sl alt
4 GP 28
Initial Name: GP Key Bed
og i Call Name: GaraPpachi
[=] < aD .
°502025 5o x | Mt EEATER S FANOERMEOR
0D 520 ooy | | 9m=: c-pb subangular-angular P scat
R Aol poorly sorted ve tfs sd 8% B SFEAOEEELEILREEICAIT T

Uﬂ
@20
%
)
=20
Uﬁ
&0
P

10mICRSEVFEROERBER L LTRSS

QAo = .<
S D na. PRELYLTUORE L BERER
5% PBEENAH, PREGTEOSEDE SIS
M ML REN DS ERBEIIEND.
A INFTIZAN (1995) 12 & % KILUREEME AK & Bl —

3m: poorly sorted vc tfs sd
medium 1m: poorly sorted gn-pb P scat THS.

/

m: slt alt

|‘<<u4 -

\_
L

2m: ve-pb P scat
poorly sorted vc tfs sd

==10cm: ¢ sd
slt alt
*EERURTYF
@A/GPEE-’?@)
©GP§&$J§
5 %
= %
%
i oSt CS

% 1:25, 000 R
L e i
%‘\%@ @é%r\ 0 50 1000m

T pRomEsHs I AR B

FRIE KRR AR BRIREARAIRY S R
GP 2=
n—eo" RIE
OGP /=

<

P

8

b3
1:25,000 R
0 500 1000m

[HHH T

X 10X GP §kg



YK 822

L OLRIBEROERRL (5

5.8 ®JL—k 5)

sltalt
1 NG
e » | | 11em: wh-pl pk f sit glass tuff
/AN . *
a L —=Dbottom 0-0.2cm: pl pk-pk very f slt glass tuff
. 6em: sit
X e Giiisiatiiatiiind {5em: ve S If (upper 2cm: subrounded gn-ph P If scat
2 g\ | Som pper 2cm: subrounded gn-p scat)
A
20cm: st
—V—:I:O-3cm: chaotic ve-pb (~ 0.6cm) P If scat

16cm: ve—cgra G

slt alt

*EERUVRTYF

-1

-

-3

HHAREFRDEER L

1

YK 82 /=
Initial Name: YK Key Bed
Call Name: YaKko
EXh  FERTEEEOEA

RENTRIZONS THH1E] DR
FEAOERAVDEDREmTHEIND.
&% B YK S (XA TEHEEE
Y, MEMER (F5.8X) TIELHE
BricEigans.

YK BEBIEIMHETER (£5.8H) RU
MRS, T L CHRBERRETLE
BIh, ZIMB/MT (1988) BRU/MY
(FA (1995) &5 TFTERBBMRELT
EERERBIRFHOHEBEYMTH D
CENEEIND.

T

T ”
\\ /// 2\ Y

E %m@@mﬁxmm
\ \ I/

o
»

Jm;¢&xo\

/\\/\\
\\///I
/u TN

<24 KWK
Sl

\ /

LXK YK




mERTTFERE

i
L “ B~ O
i
AN
\ N7\ ==
2

TN 7 LN NN 7
\xH (RSN

1 ~
% = \ PR\
EEHICELIEBD
/o~
3 "\ “” A LI
S _A\M//[L,Jf/’

% H~FRADBREINED
BEEHAMmTENE ¥

L=
z -
i
&
YK $2/=
®
L METFEZE T InZBITENEIZHE
FRE K REABREENS.
1:25, 000 =P
0 B0 1000
[rrstsssbtised———+——
S ; @OA 25
N #
JEYK&EE@ gKﬁéJE
=0
oK BB %
poi
HS 2= oK HRE B
& ® ‘(Kﬁ@
NY g2 HF 888
NI TigE
125, 000 B K BFE
S 1000m 0 500 1000m
LA I S I sttt —————]| 1:25,000 F&

X I YK #h (i)



B HEIMARES (5.8 1) OA /8
slt alt Initial Name: OA Key Bed
2 7. ”\ A Call Name: Ogata Asami
A\ . . e
\// I B - ME/DRIRE A OMERL
1—[53? SR I P bri oV fclass Ufffm ts sd al 5% REAGEHRE T IL—T (1990) D
oG | 1.2m: bri ss tuffff-m tfs sd a .
M (OR A i Em (1909)) | OASRFE . /NIT (1988) R UUIMTIEA (1999)
== I & % KILFKHEE R ER—TH 5.
L &7 Y7 J” \[ _T-5cm: ve—c¢ gracrystalG"<
& A Y 80cm: st alt @HF B2/
e pr vt o) 3 Aom: par lam S (interbedded gn-pb P If) % OA ﬁg%ﬂ
Lm%?cm: gy tfs silty sas sd 3% oHF GtE 1Y BB ®
1;I‘L%@TY =
40cm: pl pk-orange colored # @OA 52/E @OA BB
f glass tuff/sas m sd alt REH @A 2B
On s
AR ®OA 28
7 8cm: gra gn—c pms G N A
A (OR D : /NFFIEAN (1999)) **;ff;gf
: TY iEfE@® e
. % 4cm: by sas sdy sit BE e e
12cm: angular-subangular pb P If 1:25, 000 FE
(OR E : /MTIZAY (1999)) P L 5100‘ L 1POOm
shtalt [ttt
*EERUVRT YT
OA §2/E®
@6@ YK /B

TY = ®
® ﬁENYéé HF 28

Q\\@ O SR s R oYK BIE

> I\ 1:25, 000 =
RIS P 500 g

Rk
| BiE - HNEREE

BENDEER gmeTH 1.0 A9 0

X 121K OA #iEks



TY 8212
ua%l: ﬁ%% FﬁE/AET/EED (

— ol e SIL At == 2-5cm: rounded gn-ve P chaotic scat
f‘\'\{\lg SANI A A top 4-5¢cm: vc P
—= N //\;\/7//// \\; 40cm: ve—v gra crystal pms G
NSESIBREATEA
A
, A | 2m:slt alt
Y
----- 2 5cm vc S
—[@m AeAeAeAesAe A :
WZ_O 5 1cm pk f slt glass tuff
slt alt bottom: biot
vemf s — .
*BEERUVRTYF

=2\ 0\
//\\//\\//\\
NN ///\\///
INSCEN Y N AN
A./\-//-\/A_.,

B2 BOMMERRE

5. 8 IL—k 2)

TY B2
Initial Name: TY Key Bed

Call Name: Tanima no Yuri
B EERTEEED RARMNER)
%% KEREAZERSTIL—T (1990) O TY #
BER—THD. /M (1988) RUIMTIEM
(1999) 2k B KILKHERE Nj-5 DEIm THDE
E|IIH-dBETHS.

RAMMEAR~ILE, FEEErRAI~IA,
MRAM~EREMENS LIS, AHHTA

BICEBHSNLBETHS.

NY G278
~N

® é‘lF ]
AEf S e

TY ﬁé}g

OA §2f2
® oY BE

w@?*

1:25,000
: 0
I

L TR
THHHHHTHHHH L —

HE ﬁg%@ ©HS =

@TYf&%E ©HFE|§§§J§
oHF $E/E
(l)’Y ®= T\éﬁ;g

sn—e Y BRE EQO

oK B2fE

X 13X TY




HF 52/
RE : EmEATEL (85 8RIL—k11)

N | slt alt
1_[;? @ == 12em:c G
:; 20cm: st
------ ;%3cm: angular gn-vc S scat
~ A4| 2m: slt alt
KO-B (/MriEm, 1999) Y
25 R
25cm: st
3 Feseesess: %';Scmsnpl pk par la f slt glass tuff
ol =L 3cm: pup-gy f st T (lower: m tfs sd)
y 15cm: sit

upper vc size

A _ *
30cm: pb-ve P If middle ¢ size

Y (mafic minerals scat) .. ob size

HF 522

Initial Name: HF Key Bed
Call Name: Hosokawa Fumie
i - B AT BERTEL
BEERTA S BIES AIZAA S ERFPOER L
g% /M (1988) RUV/MAIEA (1999) 12k
BNIUREEK LE—TH5.
FRMEORMAICH MY 5 HF REDETD
BETE MWEEEXRF - ILEBESFKEL,
FBERIORARRMELT HF REEARLIEHETER
FICERESNDG. 4h, WEMRE (B5.8H)
DEBEA VDR WRAULT HF 8 & TR0 ELHfE
BENRIFLGEHTHEESINS.
MREBORENNEEEFD HF EZEDH m
THREICHARBLEOFEBEEISBEEIND.
TY 828 & RFkICIBARMEAE~ILE, F5

T | mshal MERIE~ LA, MRER~EEEREVS &
Cheichenshehshons l{: 5-7cm: v—cm graS(bonom; rev gra) 5 (:, Ziiﬂiﬁfrﬁ%ﬁltzﬁﬂﬂ'ﬁéhéﬁy%f%é
P e — == ==0-25cm: poorly sort c-m S scat vc-pb P ¢ sd
5_|@ = 15cm: bri bg-pl pk par la f slt glass tuff/f-m sd S alt
7\ ==hottom 1-2cm: pk-wh f slt glass tuff
6 A 8 S
TATATATATATATAYAITT 8cm: Ve
. ad A ,
Y 50cm: slt

0-2cm: dk pup-dk gy chaotic f tuff

70cm: slt

35cm: gy poorly sort ve-(angular)pb If S P

%?N
H—»H—H%

slt alt

*BEERUVRTYF

X 5514 HF §it




—BH®
O ~gmg_ —EH®
—~BHO®  —gpe
EEAHELL
4
L=
TY EE® i;f
4 1=
o R oA gt EO/]
Ly
OHFE OMERE, i
E .
B AL
=
Y 2@ 8©©Hsﬁzl§ g
%0 \( > o’
OYK B ®
1:25, 000 K 1:25, 000 Fa
PHH5100““1J()00m \OHH\?OO ‘1J000m
[ [ —

X1 55 14X HF $ithd (hix)




HS B2/
S MEMEIR (50.8RIL— K 12)

slt alt
(o)
OO §10cm: cPscatclf
10cm: slt alt
-1 | T top 5cm: ve-c P scat )
-/ ==5cm: subangular gn—c gra G with P If
0.5-1.5cm: dk pup-dk gy fsd S

60cm: slt alt

* &0 2. { Z5em: angular pb-gn P scat sit
S| L 7em: pl pk-bg f slt glass T

«

¥ | 2.3m: st alt

—| _T_3cm: c-m par la pms G
3-9cm: c—mgra G

F 7em: sit

<|_T"3-4cm: poorly sort ve pms G

«

~ | 1.3m: st alt

——upper 0.2cm: dk gy m sas sd line
10cm: ¢ pms G

slt alt

*BEERUVRTYTF

HS &2

Initial Name: HS Key Bed
Call Name: HeSo
Eih - BT R ME R
%% AFICHE VO THRLEHEMITER SN D
BETHD.

FAEATTENFAME TIXESFNSFHIC
WIFAFREYD FoRLOIAIIZBRSN, £
i HS BBEDEXthDME AR & RO
HEMTHSIZ ENEREINS.

BEARTTEENIF#E T BRIIDMAK
IZTHSBEERUZD LEONY BENBRRINDS.

FEILTRER TIE, WE IV MEBHPICHS §
BABREIN, AIEROREEOERNERICE
<, FERHE TORBEH I thitig LR TIEEIC
BLHEOTWA I ENEREINDS.

X 2515 HS #&




e 2=

s

wﬁ%

HS s /=
BW f2f= ®
IC 28 O W off B
HS 8278 B 2/ o1y mm
HF 42/
NY 42 HS it
/ NY sRfEe,
NY 28 HF 2%
é/ﬂss@%
W &% hs surm
1:25, 000 2 1:25, 000 FA
P L 5100‘ L 1900m P L 5{00‘ . ‘1J000m
[ [
NY 2@ NY 52
HF 42 7N
Ay > ®
B o ONRE o o
@<
st s .
©/ © <2 @Hsﬁg%
® oV B2 eofF 2\
7 e HF 522
HF 2= HF $2f= x OYK B2
B
8
1:25, 000 1:25, 000 =pa
P " ‘5100‘ . ‘lJOOOm P‘ " ‘EIOO‘ . ‘1J000m
[ [
R %151 HS # (%)




NY B2/

E  MEMER (55 8RIL— K 12)

slt alt

*1 77—

8cm: bri bg-pl pk f slt glass T

A’

TR == bottom 1cm: wh f st glass T

top 0.5cm: chaotic c-m P scat
65cm: bg-gy slt

4cm: gn-pb P
20cm: bg-gy st

>

25cm: bg-gy sandy slt

<>l <e>|l<

_[ 12cm: par la c-m pms sd/c-m sas sd alt

22cm: gy st

8cm: par la m pms sd/m sas sd alt

7cm: gy slt

6cm: mG

> <
Ll

25cm: gy sandy slt

4cm: ve-pb P (upper: If scat)

¥ 7cm: gy st

*
N
A
3
p
3
3
5
3
5
3
oll<

D)
«
b)
«

L Acm: ve—mgra S

A

> |

1.4m: slt alt

—

2cm: par lam pms sd/m sas sd alt
12cm: bg tfs st (lower: ¢ P scat)

2cm: m sas sd

9cm: c—mgraG
== bottom 1cm: well sort G

T N e [

9cm: gy slt

[ 5cm:c-mlIfPS

.........

> || l—3||<€—3-| <> <€
>

25cm: gy st

Y
»4|=4cm: m S scat

slt alt

*EERUVRTYF

NY 522

Initial Name: NY Key Bed
Call Name: NaoYa
EH - EERT EERTME RIS
5% - M (1988) KB HTBEDH+m £
MIEY 2BETHSH. HS BB ELRRICK
HIBICEWVTERLOTERTHY, HSH
BEOHDOBEZHZETHLITEY, #EH®
WS Z A RO RIAEARELERS.
ERIIBERETTIXENO~QFETLTH
"ING. FTEMELAITE BHOE Fh
IZLABEREINT, ZICEMNQ~QNHNERE
Ehb.

I 5816 X NY ke




FIE ¥ BERT B B #RAL A

//

yv A
=z, L=
/

\ W\

HAMER LD

\

BE®

o0 QN O OF

U LEICEEA S
85

ity XaU7

BENQ@
@~ 3B
R HS e
s @ \b
HF 5278 NY 2@
Bwfz’% \ NY 278
j \@ @ 3 =]
©® oHF 278
o G
O 5 HS 822 \'i
HF 52/ 0
T
\@ ®
o 1:25. 000 B 1:25. 000 Fa
HF%E?##¢¢§OO¢¢¢¢1{()00m ?###e?w####l{ooom
HS 328
HF S$2f2
NY 2% 3
HS S22
HF 2
NY $2f2
©‘©i\my§
® /g
@
©LEH>@® @®
NY 8% 1725 000 &
P““ﬁoo““lpOOm
A L

X 5516 X NY gtk (i)




BW B2/E BW 432 /=
RCEL  MEFEMRILA (E5.8Hb) Initial Name: BW Key Bed
. | S mc rev gras Call Name: Black and White
Lﬁ[ﬁ'%'é'é'é'é'é' T2-2.3cr(r)1': grw:g% poorly sort S EHXh - FEILTMER RIS
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Tokyo (8) No.102

Geology of the Tateyama District
By
Shunsuke KAWAKAMI* and Masanobu SHISHIKURA**
(Written in 2006)
(ABSTRACT)
GENERAL REMARKS

The Tateyama district is situated in the southernmost part of the Boso Peninsula in central Japan and occupies a quadrangle area
of lat. 34°50" to 35°0" and long. 139°45' to 140°0' (lat. 34°50'12"1 to 35°0'12"0 and long. 139°44'48"4 to 139°59'48"3 referred to the
International Terrestrial Reference Frame, ITRF). The eastern and southern parts of the district face the Pacific Ocean. Topography of
the terrestrial area is characterized by a highly dissected hill encompassed by an uplifted Holocene lowland. The hill that corresponds
to the southern part of the Awa Hill is composed of Late Miocene to Middle Pleistocene sedimentary rocks of the Nishizaki Formation
and the Minamiboso , Chikura, and Toyofusa Groups (Fig. 1). The Holocene lowland filled with aluvium is mainly divided into four
districts: Tateyama, Chikura, Heisaura and around the Tomoe River. Stepwise-emerged beach ridges are distributed in the Tateyama
and Chikura Lowlands. Most of the Heisaura Lowland is covered by dune sand. Many steps of Holocene rock strath marine terrace
recording the history of subduction zone earthquakes of the Sagami Trough are developed in a width of about 1 km aong the south-
southeast and west coasts.

NEOGENE and QUATERNARY

The Neogene sequence is composed of the late Miocene to early Pliocene Nishizaki Formation, early Pliocene Minamiboso Group,
and late Pliocene to early Pleistocene Chikura Group (Fig. 3). The Quaternary sequence is composed of the early to middle Pleistocene
Toyofusa Group, late Pleistocene terrace deposits, Kanto loam, alluvium, and Holocene terrace deposits (Fig. 3).

Nishizaki Formation

The Nishizaki Formation is distributed in the southwestern part of Tateyama City and Uda and Minamiasai areas of Minamiboso
City and has an apparent thickness of at least 400 meters. It mainly consists of tuffaceous mudstone and is characterized by
mesoscopic disrupted and folded structures in the field.

Minamiboso Group (newly defined)

The Minamiboso Group, newly defined, is composed of middle Miocene to lower Pliocene aternating beds of sandstone and
siltstone with interbedded scoria beds. The Hedate and Kagamigaura Formations are distributed in this area, and other formations of
the Minamiboso Group are distributed in the northern part of this quadrangle.

Hedate Formation: This formation is distributed in the southern part of the Hedate area, Minamiboso City. It mainly consists of sandy
aternations of sandstone and siltstone with disturbed beds and has at least 350 meters in thickness.

Kagamigaura Formation: This formation is distributed at the edge of the Kagana plain and southern part of the Tateyama
metropolitan area. It mainly consists of scoriaceous sandy alternations of sandstone and siltstone and is at least 300 meters thick. It is
unconformable with the Nishizaki Formation at the edge of Kagana plain.

* Institute of Geology and Geoinformation
** Active Fault Research Center
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Chikura Group

The Chikura Group is extensively in the southeastern part of Minamiboso City. It is made up of a thick sequence of marine
sediments deposited on the middle to upper bathyal environment. It consists of an aternation of conglomerate, sandstone, and
siltstone. A variety of tuff beds are intercalated in the Chikura Group.
Shirahama Formation: This formation is distributed in the coastal area between the Shiramazu and Kawashimo areas, and northern
part of Mera Harbor. It mainly consists of mahogany colored volcaniclastic sandstone with interbedded mudstone layer, and it has at
least 100 meters in thickness. This formation is interbedded by the Nojimazaki Conglomerate Member, which is composed of pebble-
to cobble-sized conglomerate beds.
Shiramazu Formation: This formation is distributed in the southern part of the Shirahama area, Minamiboso City. It mainly consists
of sandy alternations of sandstone and tuffaceous siltstone, and exhibits an overall fining- and thinning-upward trend. This formation
has 200 to 400 meters in thickness, which is thicker in the eastern part and thinner in the western part, and is conformable with the
Shirahama Formation.
Mera Formation: This formation is extensively distributed in the southern part of Minamiboso City and conformable with the
Shiramazu Formation. It mainly consists of tuffaceous siltstone and is interbedded by the Rendaiji Conglomerate Member, which
consists of rip-up clasts. This formation is 200 to 300 meters thick south of the Chikura Fault and 300 meters thick north of this fault.
It is unconformable with the Hedate and Nishizaki Formations in the Minamiasai area.
Hata Formation: This formation is also extensively distributed in the southern part of Minamiboso City and southeastern part of
Tateyama City. It mainly consists of alternations of tuffaceous sandstone and tuffaceous siltstone, and interfingers with the Nagaogawa
Sand Member, which consists of sandy alternations of sandstone and tuffaceous sandy siltstone. The formation thickness is 300 meters
and 300 to 400 meters north and south of the Chikura Fault, respectively. It is conformable with the Mera Formation and
unconformable with the Nishizaki Formation.
Toyofusa Group

The Toyofusa Group extensively occurs in the northwest part of this area. It is made up of athick sequence of marine sediments
deposited on the uppermost bathyal to shallow environment. It consists of an alternation of conglomerate, sandstone, and siltstone. A
variety of tuff beds are aso intercalated in the Toyofusa Group.
Kamo Formation: This formation is distributed in the Uda area north of Mera Harbor. It mainly consists of sandy aternations of
sandstone and tuffaceous siltstone, which occur as shell fragments. It has 200 to 300 meters of thickness and is unconformable with the
Hata, Mera and Nishizaki Formations.
Higashinagata Formation: This formation is distributed in the Yamahagi area to the Sano area, Tateyama City. It mainly consists of
silty aternations of sandstone and tuffaceous siltstone. Its thickness is 400 to 500 meters, and it is unconformable with the Kamo
Formation.
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Fig. 3 Summary of the Tateyama district

Takigawa Formation: This formation is distributed from the Komoguchi area to the Yatsufujiwara area and around Okinoshima
Island. It consists of conglomerate, sandstone, and sandy siltstone, which frequently occur as shallow to brackish fossil fragments. It
is at least 150 to 300 meters thick and interfingered with the Higashinagata Formation. In addition, it is unconformable with the
Nishizaki Formation in the Yatsufujiwara area.

Late Pleistocene terrace deposits and Kanto loam: Late Pleistocene terraces, distributed along the Nagao River, are divided into six
levels of Nagao-gawal to VI in descending order. Most of the terraces are composed of fluvial gravel, sand and flood loam that are 1-
3 m thick, but only the Nagao-gawa I is possibly marine origin related to the marine isotope stage 5a (MIS 5a). These terraces and
gentle surface of the hill top around Kanamaribatake are covered by volcanic ash soil of the Kanto Loam.

Alluvium and Holocene terrace deposits: The alluvium composed of gravel, sand and mud is defined as post-glacial transgression
deposits from the end of the Pleistocene to the middle Holocene in this report. Maximum thickness of the alluvium is at least 45 min
the Tateyama Lowland. The upper part of the aluvium characterized by shallow bay mud and beach sand can be observed in the
outcrops. Along the middle to lower Tomoe River, 10-80cm thick tsunami deposits containing shell and plant fragments are repeatedly
intercalated into shallow bay mud of the early Holocene. The fossils of Numa coral composed of 90 species of coral reef are yielded
from small dissected valleys in the western part of Awa Hill.

Holocene marine terraces, which are classified into rock strath terrace and fill strath terrace, have been formed after the peak of
post-glacial transgression. Terrace deposit of rock strath terrace is characterized by veneered gravel on an emerged shore platform or
wave cut bench. Fill strath terrace accompanied with beach ridge is composed of gravel, sand and silt that were deposited in a beach
environment between the shoreface and backshore.

GEOLOGICAL STRUCTURE

The formations south of the Mineoka Tectonic Belt are distributed from north to south with a southward younging trend. These
strata are structurally controlled by some faults, e.g. the Uda, and Chikura Faults. There is three major faults in this reported area as
follows from the north: the Uda, Chikura, and Kawaguchi Faults. These faults formed ENE-WSW trend syn-sedimentary folds, e.g. the
Mizuoka Anticline, Sakuna Anticline, and Kanamari Syncline. These folds controlled the depositions of the Chikura and Toyofusa Groups.
The Uda and Chikura Faults also formed shorter wavelength folds in several hundreds of meters only south of these faults, except south
of the Onigase Anticline. In addition, there is the NW-SE to E-W curvature folds belt in the Nishizaki Formation in the Sunosaki area.



QUATERNARY TECTONICS

The southern part of the Boso Peninsula was uplifted during two major historical earthquakes of the 1703 Genroku and 1923
Kanto, and thus marine terraces were formed intermittently. Because the amount of uplift of the 1703 Genroku earthquake (3-6 m) was
two or three times larger than that of the 1923 Kanto earthquake (1-2 m), the width of its terrace appears as a wide surface whereas the
terrace resulting from the Kanto earthquake is a narrow step. Holocene marine terraces are mainly divided into four levels of wide
surfaces named the Numa I to IV in descending order, but each boundary of the Numa series can be subdivided into severa narrow
steps. This geometry indicates the recurrence of two types of uplift events as the 1703 and 1923 earthquake. Based on the evaluation
of emergence ages of each terrace, the subduction zone earthquake along the Sagami Trough occurred every 400 years usualy as a
1923 type, but it becomes a large uplift like the 1703 type in one of several events (recurrence interval of 2,000-2,700 years).

Since the height of the highest Holocene marine terrace (Numal) emerged at 7,150 cal yBP reaches 30 m above sea level, the
Holocene uplift rate is estimated to be about 4.0 mm/year that is the most rapid in Japan. However, if the Nagao-gawal is correlated
to the MIS 5a marine terrace, the uplift rate since 80 ka can be estimated to be 1.3-1.4 mm/year.

APPLIED GEOLOGY

Resour ces

The sand and gravel are used in concrete, mixed with cement and important aggregate for construction around the Kanto area.
They are the most important mineral resources in the Chiba Prefecture. There are some working sand pits in this reported area. On the
other hand, well-sorted fine glassy tephra beds are aso important mineral resources in this area for abrasive compounds called
“Hakudo” or “Boshu-Ko”.
Hot Spring

Over 30 sources of hot spring are developed in the southern part of Boso Peninsula. Most of them are characterized by low
temperature (less than 25°C) and containing hydrogen sulfide.
Earthquake and Tsunami

During both the 1703 Genroku and 1923 Kanto earthquakes, this area was damaged by strong shaking and a large tsunami. The
other historical tsunamis generated from distant sources have struck this area during the 1498 Meio, 1605 Keicho, 1677 Enpo, 1707
Hoel and 1854 Ansei earthquakes.
Landslide and mass movement

There are no typical landslides in this area, but the surfaces of slopes in dissected hills have collapsed during heavy rainfall or an
earthquake. Emerged sea cliff of the boundary between Holocene rock strath marine terrace and hill has a steep slope, and there are
risks of a surface collapse and debris flow from a small hanging valley.



A1

51 ' i AR
502 mOEREE NI B
03w Py NI kA5
94 T MERET NI _Ef&5r
95 T TR B9
506 ' REREE NI _Ef&5r
507 ' ST IE HERC) B OB S o — A KRB IERE
08 TR R USRI HER T KA LR
89 mOWERDE NI B9
510 % S UACHR A E) KA IERE

11 E JSHME

H
m
=
|

k&g

SCiks I
JLEfRFr - RAIERE (2006) ASILIROME . s B iseie (5 500 1 WEIXINE) . PRSI A FFCaT s 3 A
WAty 4 —, 82p.
FLHALTO 5] HI
SRAIERE (2005) fEILMUROME , 13 HIE. HESSWENIZEERE (5 7200 1 EXIE) . FEERGR A Ui S
MERA Ly 4 —, pl2.

Bibliographic reference
Kawakami, S. and Shishikura, M. (2006) Geology of the Tateyama District. Quadrangle Series, 1:50,000, Geological Survey of
Japan, AIST, 82p. (in Japanese with English abstract 5p.).
Bibliographic reference of each chapter
Shishikura, M. (2006) Geology of the Kitakata District, Chapter 1, Topography. Quadrangle Series, 1:50,000, Geological Survey of
Japan, AIST, p.1-2. (in Japanese).

WS ERFZERES (5 00 1 B XINE) ALk o HE
FRI8EE 9 A13H F¢ AT
M AFBOEA PSR A FE AT
HEHHARA Y Y & —
T 3058567 FKIKEOIEHH 1 THI-1 s 7
TEL 029-861-3606
ARFEABHGEC F O MW A 25 U 2 5

FIRAr PR AL

©2006 Geological Survey of Japan, AIST





