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Gedlogy of the Ishido Area
in the Southern Part of the Boso Peninsula, Central Japan

Seiji NAKAO*, Nobuhiro KOTAKE** and Nobuaki NIITSUMA***

Cenozoic marine sediments of the Ishido area in the southern part of the Boso Peninsula,
Central Japan were studied geologi'cally; micropaleontologically, and paleomagnetically.

The marine sediments can be devided into four groups in ascending order : the Hota
Group, Ishido Group, Chikura Group and Toyofusa Group.

The lowermost strata, the Hota Group is composed of an alternation of sandstone and
siltstone, tuffaceous sandstone, white fine tuff and siltstone. The Group is strongly
sheared.

The Ishido Group is composed of massive siltstone (Uchida Formation), an alternation
of tuffaceous sandstone and siltstone (Ooyatsu Formation), siltstone with many scori-
aceous tuff beds (Nenokami Formation), massive siltstone with gomashio tuff (Uchigo
Formation), siltstone intercalated with various tuffs (Warita Formation), sandy siltstone
with white fine tuff and sandstone (Odo Formation), and sandy siltstone and tuffaceous
silty sandstone intercalated with many scoria tuff beds (Mukaibatake Formation). This
Group is exposed widely in this area and its total thickness is more than 1310m. The
siltstone yields marine fossils such as radiolarias, calcareous nannoplanktons, and for-
aminifers. Paleobathymetrical study gives an estimation of the paleodepth of the deposi-
tion as more than 2000m. The geologic age of the Group is late Miocene and the
magnetostratigraphic study correlates with Magnetic Polarity Epoch 6 and 5. The Group
is assigned to the type strata of the Japanese Neogene Stage of Ishidokai.

The Chikura Group is composed of tuffaceous sandstone (Nakamihara Formation),
tuffaceous silty sandstone, siltstone and tuffaceous sandstone (Sagashi Formation), and
conglomerate, sandstone and siltstone (Nekata Formation). The total thickness of this
Group is more than 500m. The siltstone and tuffaceous silty sandstone yield marine
fossils such as foraminifers, calcareous nannoplankton, radiolarias, and molluscs. The

_estimated paleodepth of the deposition is between 1000m and 2000m. The geologic age is
late Pliocene to early Pleistocene, and the Japanese Stage is Sekikai. The age is corre-
lated magnetostratigraphically with the Matuyama Reversed Polarity Epoch.

* BRI EEEPRX HAME AN 4-2, C. T. L. Engineering Co., LTD., Tokyo 103.
Tt HRERFEPMEYRE RSO X A 7-3-1, Geological Institute, University of Tokyo, Tokyo 113.
SRR EUEREIEEE  BETAS 836, Institiite of Geosciences, Shizuoka ‘University, Shizuoka 422.
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The Toyofusa Group is composed of tuffaceous sandstone and silty sandstone inter-
calated with tuff layers (Kamo Formation), siltstone with tuff layers (Higashinagata
The
total thickness is more than 500m. The sediments yield marine fossils such as for-
The estimated
paleodepth ranges from 1000m to 200m. The geologic age is middle Pleistocene and the

Formation), and conglomerate, sandstone and siltstone (Takigawa Conglomerate).
aminifers, calcareous nannoplanktons, radiolarias, molluscs and coral.
Japanese Stage is Akimotokai. The age can be correlated magnetostratigraphically with
the early part of the Brunhes Normal Polarity Epoch.

This area is characterized by the prevalence of folded structures. The folds are
intense and have east-west trend. The axial planes of folds are dipping northward. The
anticlinal parts are cut by thrust faults, parallel to the axial planes of the folds.

The tectonic evolution of this area has been strongly controlled by the plate motion and
collision around the trench-trench-trench type triple junction, which is located on the
southeast of the area. It is estimated that the deposition of the Ishido Group was triggered
by the initiation of the subduction of the Philippine Sea Plate, and the hiatus between the
Ishido Group and Chikura Group was caused by the uplifting of the Mineoka Belt which is
located on the north of this area. The deposition of the Chikura Group can be related with
the skip of the subduction zone of the Philippine Sea Plate from the south of the Boso
Peninsula to the north aleng the present Tone River. The uplift of this area above sea
level, initiated at the final stage of the deposition of the Toyofusa Group, can be estimated

as the result of the returning of the subduction zone to the south of the Boso Peninsula.
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WWEDELD, R23cm DAY T REBICSL L
AR, MRV URRIED AN SRD LI AN
bbH., ZOBHECIZVTIRS VL MRROEE RS
FNTED, RIXREENSRIHECRKET S, &
AP A3 THRIRICEY L TEEEEKL Twvwa

EZ2055, BILATIIE2.3cm OBRABE L&
FNTEBY, NEEH T 10-20cm OBEREKEH
BIEL T3,

B - AEIFEETEMS X CEE T TR O
MG & OABEMFEIEHEINS, MHEOEET
BAESHO AN TAROMEBOWEY vV M E
BLUY NV NEWEDOEDS R 5 EEBRENRD S
ns,

bha 7 —EOHEENFREET 5.

C—2 EEM:ER (Sagashi Formation)

fr L FRR. BREEIE D (1951) DRSS S EEIK E A IS
WHRT 5,

Xt | TERLEEILLER 5/ 5 DR,

[BE : 430m DLk,

AR & OVEHE L ERE D TR O MRS
DRI AT 510, ZOILEIOH 5 D EDDMH
FHEE O PR O RIS IR SH L T 5,

KB IIRIKEWE D> SEIKE YV NEWEEET
YNV NEAD LHMNALDO—DD YA 7V EFERL
Twb, KBZEBIKEBNSHEHKELTWSE, Zh
S DBEIKAE D 72 X LB BT & 2 BKE R E
Sg7, Sg7a, Sg8u3H 5 (X 6)., HEAMIHLICEIT
Mz, THBBELL LEHRKEDR2Y) 7E
WETREEFR 2w UEENTHY, BEX 10cm

BEDOR ) 7EIKERE, BEARIKERBEZHRIET 5.

IR TRRL e LRI v N ERE TEIKE (R
aVTH TRIKEEZEL, BIKEESBRET 3.
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B46 Columnar section of key bed of tuff in the
Sagashi Formation of the Chikura Group: T&&
Bl B ORS8O RIKE.

ZDEEF150cm Tl0ecm L FDO b O»%n», E
WBIIFKEOY IV NETINRAEBEOLD LMF
Bl 223, KBDOH DTS <, BbA2&D S
TR 5,

BAER | KB THOREEBR2TESICELY,
FUORABAES CEDON S, Kl (1951)
FIERERKE LB IR AEY L N EBEESCEY,
FEREKABREBC KRS EESCEDLAL LT
W5, AKBIFEIC L D KBOSAHBORGZ THE
BEEONHE, FIHE, NFE, mEBzRgL T
BoTwB I oRTABETHDH I EBHLH
Ko7,

b i RKEDO v v MEX D BALRLA, AIKEF
YRR BECERT 51T, HBEchiea, BiE
fLELET 3.
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C—3 #RA B (Nekata Formation)

& o FFR.

R L FREEBE=FRRA A,

BE :110m 2L k.,

B X OB L AR FAERIRIEE O R E A
REH2ITEIC 77 v Y LT S vz RigEsc
ST 5.

KBIBE*FHRLL, DEBIUYLVINELEAE
BErid, BEOEEIZV NEXELE D, &
HiIWE Ly Vv b EOBENHY, EHEOY IV MG
BHREBER L T3, BEaBOHRIGEMCLVE
L&A, ¥V MEOERGATCIHTREEORE
T HWERSIKET 5.

FERIBER | KB IX TALOBEREE * RIZTEE I
B, R, A TIIRBEER EEO&E Sg 7
BIUOENLID TIOBEETEERENEDS. £/,
KBIIBRAEATEAUOBERECIEGIIEDN
%,

b P R3HER.

D Z£ER#t (Toyofusa Group)

dndh L FFR. RREEIZ 2 (1951) OB ERBICHEK T
%,

KEFHITMNOTERBHE I REGICEY. ML
SAatiE L S KIS, MRMEE, RRERE, @)%
HOMUODBIZXSTTE 5 (VMr, 1986), FE
WIS, RREE, B/IBEa0=F»amlL,
HRMEBIIRIML T3,

S L AR EHAEBOBEIHCSMmL T» b,

B : 500m LA L,

D—1 Mm% (Kamo Formation)

CEEZINE 7

B L TRELERAULETIEABOEE L D
L HDOERICE S EiR .,

[BIE : 200m LA L, FREMIA T 70~100m.

B L UEH | KB FAEREEH O8I
[ o1, FULETE R, AHETE 2 & TRFIC
Wiz RO BICIMAL Tno,

KB FEIXKESORWE D S BIKE > v P EE A
=20 EHMRALOY A 7V RS, AT
OEMIE, THBEOhroEREEEL, Thirs
FRAR DEIKEW A TH 5, EHIRFKEEEL,

- ATEE - BT EREW

R SHIRDOR ) TEY LV VEWETHY, &
KAB%ZBHET 2. REOGIKE YV NEWE
CIRRIKEOEBOLEIRES 5. ZOBIKERD
I IRIABUSGEM T & 5 8 IKE#E Km 4, Km 4a
»BHBH(ET).

BAIBHR - TIOTEEHES L UVAERBHETE
BB, MIORRHBIZAE/RICEDNS.
A B, RIKEF > /baE%EL, BE
HIEGHES 3,

D—2 ®KHEFE (Higashinagata Formation)
fnda L FFR. /M (1986).

B B TPa R,

[BE Tt 450m, FHEEL TIX 180m.
AR B & OB | ABIZFEEHER OO F R
DRI > THAHT 5.
ABIFKEOV NV MERFEERE L, BIKEDHE
BAESBIET 5, ZOEIKERBIIE XS 1-50cm
T 10cm AT Db D»% <, [LBUTERT & 5 §EIK
S48 Hn3, Hn7, Hn8, Hn 12 #& ¢ (X 8). Hn
7, Hn 8 3 #h Z oy fhBH (1986) © IH 2, ITH 3 i
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B 7 Columnar section of key bed of tuff in the
Kamo Formation of the Toyofusa Group: EERE

BEINTRTE D BEIK A HE D IR,
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X8 Columnar section of key bed of tuff in the

Higashinagata Formation of the Toyofusa Group:

EEERRRHBORKERE DR,

Hiz s,

BBk © TRIONKE 2 A &I E Y, LD
IS AR ESCELNS,

v - BBt E, GKEF > /bax%EL,
BE R tE, BEERLET 3,

D—3 &JI|# & (Takigawa Conglomerate)

fnda o B, RRHEIE D (1951) D) || & BSmbpes
JBicHkT 5.

R - TEREE LR OB OYIE,

JBIE B Tk 320m A b, BEMER T3
200m.

B L OEM L RBIR AR TIAEE T
WKEXRNICEL L CBY, BRAEFICLSHEL T
%,

KEIEFEHEL, BE, YLV IVNELHEES
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%Y. BEOBEIIHTIEE, vV E, R TH
v, BEEEIWE LYV M ELSLRD, EHOY L b
FHIZEREEE L Tw3 035 5, HHIEIC 135
oo DERENE T h, AKE, WE, AERM
FERELSRLEFNTHS,

BARGk - TRIORKRHEE, TEEH, HEBE
EREECED.

ta : BEA, vy ITbE2ET 3.

4. H H B &

AFEHIBR O HE RS IRV LB AL — PR
PRI O 2 FF OBHEE IC L > TEEO T o 3,
RBHOBEIZEL {, HMoEELE ., HEZ—
BCBERLTBD, FELTHE3DbF W, &
HEEATE I — A% ILERI L T, AfEORET
FHIE DERIDS 307025 50°TH B DL, dLET
12 80° 5 100° BELXWLHEEL T3 HDON%
v, BHOBREIEEBHEOF CEENE D, Z
DEEZTBECES TEBHZ L THCIZAS %
TEECE > BERBETIX, EAOBEE Ao
BER/NEL, BERNTORHMOBEOZEIIZD S
nigw, FHEOMEIZ IS = >DBEOB Tk
RO Ew,

MR I 1T FEZEE 100m H> S8 cm O L E DO W fB
VFET D, 06 DOKBIZIE, ZOEMHFEihEH
TR O0% L, BEOKRZ VWL OIX, HHlE
HZBWTZDOIEIEHCEH LT 20K ETH
5. ZOE KB EHEE /N THL Z e
5, RHMEEORA LERCEEL TV EE
Zonbd, iz, FAFMEEOILEIC LEESSERE
EL, ZOEMIRALESL T, AoZEEFTHHL,
FUBENSEOELBEHT 22, 20%EE/NEL
HENEICRETE2IZED D DIRE Y, OEERH
WIS HREEL Th 308, TERBEVERE
[BEECIIROFEEL T,

5. Wt/ & 2tBER & HBEREK

AFEMBOLEEREL S 14BHE, TEEH»S
3B, SREEH»S 3BE, Gi0BEOMILA
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BRE L. B LbaEBEAE, GKEF
JbH, BEETHh5. BRLRIZEAFRZ 7Y
BEREF M) T AERHEALTO®EL, 2004y
v a2k TKEL, EXETLE, BHEERLRELE
e SEREMBE T CRVH L, BERAHB
vEEEEFLEREEIE L. AXKEF v /1{eaico
W TR AR O R D RO, FE
LYIBEN L. TOBRER2, £3, M9,
X10, K1lizr7d.

tBEER GEBHOCAENREZ, FHE, AN
BrlUudHBLVEHRL-AKES Y /LAY
OKADA & BUKRY (1980) O#iHE=ALAKEF >~/
{bF# D CN 9 (Discoaster quinqueramus Zone)iZ
BT %2 &hs, BEAFHH (7.0-5.0 Ma: BUKRY,
1975; 8.0-5.2Ma: HAQ, 1980) L Wz %, ZhidiF
B FLE Globorotalia miozea conoidea, Globi-

gerina nepenthes, Sphaeroidinellopsis subdehi-

scens, Pulleniatina sp. #ET 52 L EFE LRV,

TFEBHOMAERRIBEREB CFEEELE
Globorotalia truncatulinoides D>FET 5 Z &, BIX

sig So 7 (D 30m_E 3L T Pulleniatina obliquilocu-

AR E - B EEN

lata DEHEDBEEDP SHBIELT 22 L, Bk
ERBO LB THIKE > » /LA D Helicos-
phaera sellii PHB T 2 EEIPRH I 2 L,
Gephyrocapsa oceanica (s.s.) PRI 5 Z &, Pseu-
doemiliania lacunosa BPEET 52 Lo, FIH=
WRHEKE> > 2{ba% CN 13-CN 14a, HE=(F
EHAFLHR{LAS (BLOW, 1969) O N 22125729,
et o FHMATHAD 1.8-1.0Ma £ W2 5.
Zh o DILERBAIFNBE > BHREE O EM LA
DALRBAIFZHTER (NAKAGAWA et al., 1977) & tb
BT 52wk, BRERBIHENMEE» > KEN
Bttt T &, HARFE =K XD (NI
TSUMA & AKIBA, 1986b) TIZBAREICNEILTE 5.
EERBEOREHBR LWICAKESF » /LA
Pseudoemiliania  lacunosa O 18 ¥ /& ¥€ (0.44 Ma:
GARTHNER, 1977: 0458 Ma: THIERSTEIN et
ad 9T BH B o, BEBROKEID IHH
=fAIKEF >~ /bE# CN lda B L, #EMdt
BloOEARE, HoKEE, REE, SHRECNLT
%, REHBOR LHIZ TRBHETHMOMBEERIC
METE B, Zhiz, ERABORKERBIER

=GN O GO0
e YSANTPARY )

(A E] B&HN

9 Sampling localities of micropaleontological studies and geographic names: M EYJ2EHIRRE S RHE

Rl 5 & F et #,
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%2 Fossil list of foraminifers from this area.

AL HILAE.

TH14 LE4R

o H o

TK09 A58 ml &% =

TH12 P9

i3
B
t

ch

EA
wH
TS05 ZEH

TS08
TS06

H
il

FHHIE

o

/=
TR
=+
v

—-+=

NW25 JA48
NW24 AR 1
NW23 i
NW22 IBEE
NW20 iR
NU15 IER
GU19 A
GN15 48
NNO07 F#

HREHE
Triloculina trigonula (LAMARCK)
Bulimina tenuata (CUSHMAN)
Uvigerina sp.
Valvulineria gloabra CUSHMAN
Hoeglundina elegans D’ORBIGNY
ERHE-RE
Bolivinita quadrilatera (SCHWAGER)
Elphidium crispum (LINNAEUS)
HRHE - BEEE
Bolivina bradyi ASANO
Bolivina cf. robusta BRADY
Cassidulinoides parkerianus (BRADY)
Gavelinopsis spp.
Casstdulina depressa ASANO
Astrononion umbilicatulum UCHIO
HEHE-#HE
Lenticulina sp.
Casstdulina carinata SILVERSTRI
Casstdulina pacifica CUSHMAN & HARRIS
Spheroidina bulloides CUSHMAN
Stilostomella sp.
HEHE-NEE
Tosaia hanzawai TAKAYANAGI
Cassidulina cf. subglobosa BRADY
Oridorsalis umbonatus (REUSS)
HREHE-TFHE
Cibicides lobatulus (WALKER & JACOB)
iG]
Cassidulinoides kattoi TAKAYANAGI
Bulimina aculeata D’ORBIGNY
Cassidulina kazusaensis ASANO & NAKAMURA
g — HIH/E
Gyroidina orbicularis D’ORBIGNY
Bolivina robusta BRADY
hsE 8 — g
Stilostomella lepidula (SCHWAGER)
Quinqueloculina elongata NATLAND
Miliolinella crcularis (BORNEMANN)
Bolivina decussata BRADY
Bolivina karreriana (BRADY)
Rectobolivina bifrons (BRADY)
Glabratella subopercularis (ASANO)
Ammonia takanabensis (ISHIZAKI)
Pararotalia nipponica ASANO
Eilohedora nipponica (KUWANO)
Gyroidinoides nipponicus (ISHIZAKI)
Hanzawaia nipponica ASANO

*

* K ¥ K ¥ ¥

* ¥

*

*

* K K X ¥ ¥
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i B Xm g
] S =

R LR FrifE

T WSS

[
N4

9%
B L

il

A

et

I

73]
NW?25 A4
NW24 A4A4f o

NNO7 -fff

THI14
iz
TK09
NU15
Gul19
IGN15

I'S08
TS06
FS05

IR &S — EHfE
Trifarvina angulosa (WILLIAMSON)
IR 75 18 — I
Bulimina striata D’ORBIGNY
Uvigerina proboscidea SCHWAGER * * %k *
IR S TS — F S
Bulimina rostrata BRADY % *
HH B
Nodosaria cf. verterbralis (BATSCH) * *
Frondicularia goharai KUWANO *
Stilostomella japonica ISHIZAKI *
Cibicides sp. *
Cassidulina sp. %
Pyrogo sp. * k%
Gavelinopsis lobatulus (PARR) *
EIH & — NEE
Osagularia bengalensis (SCHWAGER) * * [k
EHE — FHE
Pseudoparrella exigna (BRADY) * % %k * (%
Planulina wuellerstorfi (SCHWAGER) * * *
Pullenia bulloides (D’ORBIGNY) * % % *
Oridorsalis sp. * *
Melonis barleanus (WILLIAMSON) * *
Cibicides bradyi (TRAUTH) * * %
Gyroidina neosoldanii BROTZEN * *
N4RIE
Melonis pompilioides (FICHTEL & MOLL) *
F1eE
Globobulimina pyrula (D’ORBIGNY)
Stilostomella hayasakai 1SHIZAKI * %

*
*

*
* ¥

¥ K ¥ X X ¥
* K K ¥ ¥

*

Globorotalia crassaformis (GALLOWAY & W.) *
Globigerina falconensis BLOW *
Sphaeroidinella seminulina PARKER & JONES
Globorotalia inflata (D’ORBIGNY)

Globorotalia menardii (PARKER, JONES & B.)
Turborotalia quingueloba (NATLAND)
Globigerina bulloides D’ORBIGNY
Neogloboquadulina pachyderma (EHRENBERG)
Neogloboquadulina dutertrer D’ORBIGNY
Pulleniatina obliquiloculata PARKER & J.
Globorotalia scitula (BRADY)

Globorotalia truncatulinoides (D’ORBIGNY) * k
Pulleniatina sp. *
Globorotalia miozea conoidea W ALTERS *
Globigerina nepenthes TODD * *
Sphaeroidinellopsis subdehiscens (BLOW) *
Orbulina universa D’ORBIGNY %k k k 3k
Globigerinita glutinata EGGER *

*

* ¥ K ¥ * *
* ¥ ¥ ¥ *
* K K X K X ¥

* ¥ ¥ *
* K K X ¥ K ¥ *

* K K ¥ ¥
*
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#£3 Fossil list of calcareous nannofossil from this area: AIKE > /{bHEXK.

G BEH(GUOL, GUO2=barren; GN09, GUl9=rare; GN15, NN07, NU15, NW20-25=common-abundant)

Calcidiscus leptoporus (MURRAY & BLACKMAN) LOEBLICH & TAPPAN
Coccolithus pelagicus (WALLICH) SCHILLER

Discoaster brouweri TAN

Discoaster berggrenii BUKRY

Discoaster quinqueramus GARTNER

Discoaster variabilis MARTINI & BRAMLETTE

Discolithina multipora (KAMPTNER) MARTINI

Reticulofenestra pseudoumbilica (GARTNER) GARTNER

Sphenolithus abies DEFLANDRE

BEER - TRBE(TS05, TS06, TS08, TK09, TK12, TK14=abundant)

SRS

Brunhes

i

Matuyama

FERRAERE

Braarudosphaera bigelowii (GRAN & BRAARUD) DEFLANDRE
Calcidiscus leptoporus (MURRAY & BLACKMAN) LOEBLICH & TAPPAN
Calciosolenia murrayi GRAN

Coccolithus pelagicus (WALLICH) SCHILLER

Cricosphaera quadrilaminanta OKADA & MCINTYRE
Discolithina japonica TAKAYAMA

Gephyrocapsa oceanica KAMPTNER (s.s.)

Helicosphaera carteri (WALLICH) KAMPTNER
Pseudoemiliania lacunosa (KAMPTNER) GARTNER
Rhabdosphaera clavigera MURRAY & BLACKMAN
Syracosphaera lamina LECAL-SCHLAUDER

FoTbXFEh3,

Neogloboquadulina pachyderma
Pulleniatina obliquiloculata
Globorotalia truncatulinoides
Globorotalia miozea conoidea
Sphaeroidinellopsis subdehiscens
Calcareous Nannofossil Zone

Globigerina nepenthes

'3
a

J-Jaramillo 0 MFEREMEOHIREH
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BoOEIKEEE M TE 5 2 & (MM, 1986) 1

HBEER OEBHOTHELRN, NEEL LU
BHE» o ET 2 BERLRZ BEERFLREARR
BE(JLEE, 1985) L ELERT % &, 2000m BARO 7K
VHEESND. iz, AEBRCET MR, A

s KEF > /E, BAEOSEEE 2 M 5 & (D
8 1SRN e 1 D RTHONERC R EEORE L EL 2L
7 e 109 22 OEHL, ZOEMOTHEOTHETE, Kt
S5 HEEMELIC WEKEF Y LELEL, T
11 ~;§§ 5 ELSTHERLSTOHILRLERT 5. 0L
B e f j 5 R EHRGLE, BEOCHEEDREY VY 7 AW
S {EEERE (CCD) fHE T—MRANIC BB IS 2L ThH
2 061 £ | D (Fz1X, KENNETT, 1982), i EEEH HERR & B
1™ | s " 45 L 72K, CCD LAETH - 72 & DAREBITE <
5| s D, FRUEHRENC CCD Rz e, TRED
e ' EOEECHELEEELT b0 LN,
1y % L s Z : Z OfERANIZ FAEPEIC B W TEERFLEO[EESDS
% PBEE DB D205 D 1 ULHELZWDIIZ, FALIC
i _ngi v R BICFEDRE ML, FARED 2 0IZLD %L
p L :
P | 10 Microbiostratigraphic range chart: #{tLG &
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FRME - AMTELE - HrEEW

Magnetostratigraphy
Calcareous Nannofossil

Foraminifera

Number of Radiolaria
Number of Benthic Foram.

Radiolaria

0_10_ 20 pwps

NW24

Warita F.

NW23

NW22

NW21
NW20

NUT5

Uchigo F.

GU19

GN15

|
- ’

Nenokami F,

Ishido Group

Ooyatsu F.

NNO7
GN12
GNO9

GU02

Uchida F.

1 few
| rare

GUN

m common-abundant

11 Relative abundance of foraminifer, calcareous nannofossil and ra-
dioralia in the Ishido Group: AEEBFCBI 2EAH, AKEF >~ /{tA,

BB O S HE,

HIEMD Y, EEBMICHIS ZLNTE (K1),
BIRD & 5 AR BEEOHERBREEBIRFEICERL Ko
TwaH, &k EFOFHBOEERLEL SHE S
N5 HKEIZ 2000m IETH 5,

TERHOBEBEE THMOEERTL B IZAE
1000m %> & 2000m O KEERIE DFEE % & &, PERLA
BT 600m A & 1000m 0 oA Re#} RS - d
BIUKEMOBENRELTWS, ZOL58F
L EEHEORGRMTOIMONTE D (FHEE
7, 1984), HOHERMEE I KRERIEREE IC X VIR
Eh, FREHECEMBEEILERSIN T TRS
LizbDEeEZO>ND,

EEBEONXE, ERHBOEAFLRICLS
HAKEDOHEE IOV TIZ, BRIV, 1986) 1 #iE
35 & 912, KB 1000m » S REICEELL, &1
#RT 200m AT O KEERIA IO HMRBEE S HEE &
hz,

=

6. & H B X

IR S E EEHE, B ERER D HIE T
&, MWED FTHELEET, ERMCEHL TV
ZN— P> THREL:, LD IZAEBE
540, TEEHLS 7, BERBE,S 6, &5153
B¥ETH 5 (K12).

HAEBORIBR Ry Yy FYLERHL, BERE
35mm O FIHFRREAE E — BT D & 3 RO DBNL,
B 32mm YT L CRIERRE L L.

BEWKOHFECZ) > 7a7R875y 7 A7 —
b [EERE S IET VML - F73E, 1983) & A, FIRRRER
B1ERCOE 120U 2@BEL 2, %72, BREW
K[UDADTEE 7% IR 2B < ez, BERT
3 =FRIERICHET & 2 BHREIER 3 @i BWS
THREEEE (BT - /ML, 1981 /il - FE, 1983) %
AL,

REOBREFMKOME 2H 2 20, 2FBOHhH»
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1SU35

x [SU34

a—" ) OISN33
=Y OISN
X [SN31
ISN30
x [SN29
1SN28

Y24 x° >
TVHZ;X/
[XI12 Site of paleomagnetic samples and its polarity. Solid circle =normal,
open circle ‘=reversed, cross = remagnetized and/or dispersed.: 1 Hif#5H €
AREHREU Y & HEAEE. BH=1F, AlL=¥, X=FFEd 2 IEFHEA
LN,

SBHREDOFEEHC DWW T 5mT Z &1z 25mT % TH
FEBNC AL BB EE R 1T > 7. REBBHEEE LT
WELWRBOBREWES, T hbbHABREUR
(Natural Remanent Magnetization : NRM) i&, it
& DMERHAIE % 3 % Bl BRAEDHIBRRES HE 2R
bONEL, i, HIBLSE L CERR, HE
DOHERBEHZO b &£ THHEL/I:Z L 2RLTHBY,
D &S RBEHS A7 N VOB E IS E R
ELTRERTE R, Zhs0RB2BRENTE
WM 21T 5 L BREHESRAN 7 PV O AR Z2ELE
¥L0008DH 523, £0HMAZEE 15mT £ TR
S5, 15mT U EORBEWBHEBTIZZOAM%EE
BREZBRNI EHSP-71-(K13). hiz, BE
DOHBERHB O b & THHEW L LBREWTEK S
15mT ORFEHBHEBIC L > THREINSZ Z L 2R
LTwa, 72720, BEodicid 25mT ORERS
HEETZOAMEEZIRVLOLH B,
ZDHEWET A P OFERICE TR, 220 NRM
& 16mT ORFERIHHBEEOBREHK 2 HE L 72
(24). Bl 17z NRM 31X 1.5X 107°kA/m »»
5 8.0X10*kA/m TH Y, 15mT HEEE ORISR
SEEF 7.7X107kA/m » 5 35X 10kA/m TH 3.

72, HEEEOR—BENICE T 2BEMRFED
FEIAED 95%DIESFERA 95 13 5.9 5 90° LA 1
DHDETH 5,

S OPIERE RO T H S @O HERREES O S8k
ELUTEETE 2 MG OREWKD HA %2 RIRY
27201, LFDZODRMICES T 5 IEMFIX
BRET DRI R D 5B 72,

(DEI—BH¥-ENTD «95 8 30°LLET, BERKS
MDNTY FPRPRKEVDLD,

(2B B RE R 77 1A 3 i1 & DA R IE R 12 BRAE D HIER
BB AN 295 DEHENT—HL Tw3 60,

IS DFRHCHEET 2 BIERRIIRET O R H
SR, BERBVLONL— N TERE WO
ERIDFEHFITHEEGL, BREINLL, HIIKFNT
BRIz b oD% 1F, FEHINEHDELT
Bol:. ZOMBOHBOERINETH S, &
HR)DHEDOEEE XE V.,

WHESEBRY FEIN2BREHSE, RA»ILD
2VIdFEEHE, KAV TR EE2AE, W
HeRL, BUEEZHET L 2 LN TE 2, RADH
XHE X 10°2> 5 5000 b D53% <, LBED T3 33.
3+£17.00CH D, WMEOHIRESDRA 54.4) & D
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13 Change in the vector of remanent ma-
gnetization during stepwise AF-demagneti-
zation. This figure shows that the secon-
dary component with the direction of pre-
sent geomagnetic field can be removed with
the AF-demagnetization of 15mT.: EXFEHY
REREGGHEBIC L D B OBEYEINNZ P VD
b, ZORBBREDOHIREIBO AR ER D>
WHIEY S 23 15mT O R FHISHEBIT L D ELY
bl LERL TS,

bk, RAT2M < ERERO BH-EO SR A X
40.3°+18.2° L EEFEANT—HL T 503, RADH
b HHBOEEDO R AIZ-27.3L12.1°L
BiZw, Ihid, HEERRCERSRSI LK
BRSO RESHEE TIIREREIR Ty
TnlehEEZHND,

- AMTEE - FTEEW

UEORA LARADE D & ¥E & N1 BRI
ik, AEBR CRIMEEREBELFLL, THLX
T ERBOBHESH 2, TABETLR LMD
BYELPROWTEHEEBETH 2, BERBRIIL TEEE
Thb., ZhsOHHRESEERERF % MbaBAF
SR L e Tt R A B L, BERBHOIEWE
13 Brunhes IERIEBHAIC XTLE T &, T EBREEO MR
fBi 1X Matuyama #RRIAIC, £ L T% D& B
O IERERR % 71 3 JE %13 Matuyama ¥R EAZ B O
Jaramillo IERERBR I T T & 2 (K15)., AEE
BEOREST IS 6 SRERHAIC LT &, REMOIE
WiRR % R 3 BHE IS 5 (EREEI IO T & % (K14).

RAIC & 2KFRENKRET FFEMBOME L
BLSBHLTwaA, ZORMELRL ¢, H#
U OHIEE 2K Fic§ 2 Hkix#@EY b &2 5
ZEDTED, L, —EOREEREC L > TR
THRE—DOLUOEEE T, ZHIMER L /2B
FOAEREGEME) O CEEEIE2HDTH
3, ZOBFCX > TROLEETE B3RADHA
ENV— P FEHERE(te) 2B T2 &
(M16), »— N TR RS HAERLTWS S
EWbhd, 12 L, ZOFEIIBWT, FREO
BbDWROLTIMRAZ 180D AAEZHWTH 3,
A O B ZITRALFAEFLTBD, %4
JREEL T3, %7, EHEOZFEL VW7V IR
Do, Vv— b I EDRADHE L EthEo /R
Az KT 2 &, ROMGEGRSZEDSNn 5,
ZDOMIGE Z ORI O BHIEIES, 1ZIZAKTF 2 #Eih
B =R OB & 2 O Eih K FEN T 2 2
DOWBIZ X VR EINZ EERY. LED LS
AR SERDRAEZ R A% &, REOILDHH
DOEDEELEZERIRHELZVI Lo, Aufs
e LTOKFEREEIZZNEBRELLDOTHENI &
DGR T E B,

7. Xt e

AR B T 2 BIbEBA¥ B & R EAL
FOERNC LV, AFEHIROHEIZERFILE O
FEZAOHE & GRS ATRRIC 2 o F2, T4
bbb, AEBREIRERB LM, TEBHI LR
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# 4 Paleomagnetic results in this area. N : number of samples, AFD: field strength of alter-
nating field demagnetization, Jn: intensity of remanent magnetization after alternating field
demagnetization, D, I: declination and inclination of remanent magnetization before bedding
correction, D, I (corrected) : declination and inclination of remanent magnetization after bed-
ding correction, k : precision parameter, 95 : radius of 959 confidence circle of the
measured direction, o: circular standard deviation is given by 81//K in degree.: HIRES I
ERSE, N: HIERES, AFD: RERUENREEE, Jn: BURSHAE, D, 1. MEEBENORA L
R, D, I (corrected): MEEMEERORAERA, k: BEE/ S A —%, a95: 95%EEMADFRE,
o: ¥R (=81//k)

Jdn

Site N AFD -5 1 D 1 K a95 g
_(mT) 10""kA/m (corrected)
(Ishido Group)
(Uchida Formation)

ISU34 3 15 0.68 281.4 +38.3 266.5 +40.8 2.1 90 56.

35 3 15 2.14 211.0 +26.9 208.6 -16.7 63.6 15.6 10.2
(Menokami Formation)

ISN24 4 15 0.85 2.4 +38.2 155.3 +40.2 3.4 59.5 44.2
25 4 15 1.26 65.5 -28.6 65.9 +28.9 31.5 16.6 14.4
26 3 15 1.86 357.5 +20.4 193.8 +51.1 156.9 §.§ 6.5
27 3 15 2.88 27.9 - 7.7 55.8 +53.6 7.7 47.8 29.1
28 3 15 4,57 18.2 -12.4 48.6 +64.1 34.1 21.5 13.9
29 3 15 2.24 329.5 +53.5 224.1 +33.9 8.3 45.8 23.1
30 3 15 1.17 270.8 +58.6 202.7 +11.9 45.9 18.4 12.0
31 3 15 2.29 327.5 +45.9 214.5 +59.6 35.7 20.9 13.6
32 3 15 1.58 210.5 + 4.0 220.9 -42.2 62.1 15.8 10.3
33 3 15 0.7 209.1 - 0.7 216.0 -31.3 19.6 28.6 18.3
36 3 15 0.31 12.1 +52.4 168.1 +63.5 353.7 6.6 4.3
37 3 15 2.19 355.0 +49.7 124.3 +62.2 239.2 8.0 5.2
38 3 15 1.38 354.2 +48.2 162.9 +55.5 128.1 10.9 7.2
3¢ 3 15 3.02 359.6 +44.2 189.6 +55.6 124.8 11.1 7.3
40 4 15 2.69 21.5 +39.8 146.9 +43.5 1.7 30 62.5
41 3 15 0.7 344.7 +39.8 150.3 +59.8 57.6 16.4 10.67
42 3 15 1.15 358.9 +45.0 149.1 +57.2 72.0 14.6 9.6

(Uchigo Formation)

IsU20 3 15 0.83 212.9 + 9.7 218.4 -25.9 9.0 43.7 27.0
21 3 15 2.09 218.4 +33.1 224.9 -43.7 8.6 44.8 27.6
22 4 15 3.02 319.6 +75.7 190.8 -14.9 32.9 16.3 14.1
23 3 15 3.16 30.1 -43.4 45,2 +58.7 173.3 9.4 6.2
43 3 15 0.38 348.4 +64.0 157.9 +47.8 271.6 7.5 4.9
44 3 15 0.22 338.2 +73.2 194.9 +29.6 132.4 10.8 7.0
45 3 15 0.39 3.5 +59.5 148.0 +39.9 80.7 13.8 9.0
46 3 15 0.35 5.9 +32.0 157.2 +58.3 15.5 32.4 20.6
47 3 15 0.14 352.5 +68.2 160.5 +26.6 39.5 19.9 12.9
48 3 15 0.11 4.7 +31.8 169.3 +59.8 54.6 16.9 11.0
49 3 15 0.08 359.9 +37.4 159.6 +51.7 86.9 13.3 8.7
50 3 15 1.55 357.0 +43.2 146.6 +44.7 183.8 9.1 6.0
51 3 15 0.89 205.2 +75.4 173.8 -12.9 159.9 9.8 6.4
52 3 15 2.04 150.2 +41.1 148.1 -48.9 101.8 12.3 8.0
53 3 15 1.48 187.4 +62.4 185.8 -27.5 75.2 14.3 9.3
56 3 15 2.24 191.3 +50.8 183.8 -33.4 67.5 15.1 9.9

HTEOMERBROJMEHE & ARRBEI, SFE HEFILRMOFE=HLDT 7 b =27 AD 5 bTHK

B HiRERE LS oOTHEERICH LT & 5 (K17).
ZOxtHIz £ D, BEAROHE LR X5 (NII-
TSUMA & AKIBA, 1986b) & OXG & E#HITS 2 &
BTEL, GEBEIAFREMBOGHEERH»E L
LCIRIBE NS CTH 528, RFFIC LY Z DM
bh - THIESBMNENME S U » aniz, T8
a3 RARS, EEREO KIS ITR I &
h, BEEBHOR LTI TREOR THIcEah
5,

LEELEBIEATEBHTEOBEAES (EHH,
1930) e & 112 BERICHE Z > T 5 53 (FT &,
1982), #HEMEHERHOAFEHIR TS ZOTELI,
AHEHE TEBHOBOFRES L LTHEELTY
5., AHBOBHEEE RS &, AEBHORED
BXRoM IS X INTES T, BIKE
EBELLLBHTEZIDIINL, ZOFREED AL
OFEBREIRHEEOMALR CIXEL #HEL T
D, HHEPICIOREEEDORE - FBELZ LD
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. Jn !
Site N AFD . D I D I K a95 o
(mT)  107°kA/m (corrected)
(Ishido Group)
(Warita Formation)
ISWs54 3 15 1.00 357.8 +37.2 150.4 +63.3 542.3 5.3 3.5
55 3 15 0.54 22.7 +55.3 121.2 +37.7 32.5 22.0 14.2
57 4 15 1.1 348.3 +20.0 348.6 -15.2 18.4 22.0 18.9
(0do Formation)
[S058 3 15 5.24 7.0 +71.9 350.6 +28.3 119.7 11.3 7.4
59 3 15 34.67 305.2 +58.3 327.5 +15.1 33.5 21.6 14.0
(Chikura Group)
(Sagashi Formation)
CHS11 3 15 6.61 86.3 +77.0 145.5 +23.5 29,3 23.2 15,0
12 3 15 4.47 31.6 +56.4 89.0 +62.7 14.6 33.6 21.3
13 3 15 2.34 358.9 +76.0 129.8 +55.7 42.6 19,1 12.4
14 3 15 0.60 145.5 +18.0 145.5 -22.0 12.5 28.7 18.3
15 3 15 3.24 358.3 +56.0 41.7 +64.9 111.3 11.7 7.7
16 3 15 0.79 348.9 +39.3 3.4 +70.0 68.1 15.1 9.8
1 3 15 8.51 351.7 +28.5 353.8 +66.4 139.8 10.5 6.9
(Toyofusa Group)
(Kamo Formation)
TYK20 3 15 6.76 289.8 +48.1 305.4 +32.2 61.8 15.8 10.3
21 3 15 5.01 310.3 +48.0 320.2 +23.3 359.4 6.5 4.3
22 3 15 6.76 324.9 +45.6 329.4 +18.5 389.6 6.3 4.7
(Higashinagata Formation)
TYH23 3 15 1.32 354,3 +51.7 353.0 +28.7 27.7 23.9 15.4
24 3 15 6.03 11.1 +60.8 357.9 +43.4 424.6 6.0 3.9
25 3 15 10.23 356.9 +49.1 353.2 +23.6 195.1 8.9 5.8
5 (E3), AERBH L TEBHOBICIZERET 5EEULENHERE L T3, AHRIC BT 2 A58

BEEDIF M CEMBEILENCRET 2 =ZHBE D
BHEBHOBEBE ELHFEARMLTWS Z L,
BEEAREOIHCT 7 b=y 7 REHBHBEZ Y,
BB DB S HRROBICEBR L Z L E2RLTEB
D (HHE, 1982), BHBEORZLH LY TERE
FEDOEEHD Z DHIBIC BT 2 EEELT 5,
OEBERFIAIKEF > /EA0OEEC X D FHRH
HMOFRBE CREHIE, 1986), AR OASF B
(KEF, 1986) IR 2 2 L3 TE %, FREBEIX
FHRMUSC 51 2 HE—D L EEEHEBYITHD, %
DAL BRI S G S N B 52 2 HERE
HCEbNS (NIITSUMA & MATSUDA, 1985). =
DEFD»S, ZOFREEIFHRME REE 7 7
I3 E DIAA R DHEFE TH ) , BEBE ITFHUH
ﬁﬁ%%MﬁK@%Ltﬁwm%éntb@t%i
ShTWwd (FE, 1982), KR TLEEE» S &

FEERR R D SEHERIR AR 13 & O FHRHusY - BIsE i#hoD
EZRICBIR L TV B A[REMEASK & 1,
TERBHIFELELEEDBBEOEL L M E UM
th, 1982) 3 & U BAREEETER (A1, 1983MS; Ko-
YAMA, 1986MS) 2ffta B & i IR B AIE D
HRHC L DL TE 2, ZOBLY L M EITFRE
R, FEHEOMIED D THE—D Y R e
RYTHY, FEUHBSEEN S 7123 VAAR
ROHEBYMLEZONLTWS, FHFEECBITZ K
USSR > v AR 3 AERE - X
KEOHBILLI:bDTH-72b D, HFEH I
ZIEDEEBNE 25 TWB I Eh s, HIRESE
ELSIERE S EMEBCERLI- D EELZ SR,
Z DOFFAD & FEHBLS AN L EZE BB LA 2 &
BFEE N5 (NITSUMA & MATSUDA, 1985). =
DEIRT 7=y 7 B EBENERYEED BB
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X|16 Average and deviation of paleomagnetic declinations of sampling routes (1), and distributions and
outcrops of key tuffs (2): HHHEKIRAD L — MBI 2P ERE(1) BL UERIKESEBOE LS L o9

(2).

8. i Ld

AR ORI SE 2 RHRD Z L 35 SEEL T
ADLIEICT B,

BRI OAERIC LY, FEEEREY O 5E
T DR D KEE 4000m LLED R (CHERE 2R L
7z, ZOMBEOBRKIE, WE7 4V VB L— ¢
DKHBAATHEEE N 7 7, RERBELGVLORM
£« Benioff HHOE X L 7V — N EFFEE M S SHHE
5L, 74087V — MR ARAABERBL
PRI —B L T 32 DT E, 1982), I OHuER
DI APRABBER E k-1 2L 2B LTWE b
DEEZoND, BED7 4 VEL WL — LA
A BT BV CKEE 4000m 28T Dk ih AR A
M TRBEOATHDL I Lo, HEERHEEICIL
ZOMBUIIEAAAR N T 7, TRbLEEN T 7D
RAERTH-TEEZ2o0n %, Z0OYE, FhRH
BIZZOEE S 7 7 Offld 2 WIdFEE N 7 712
FODTTOITHA D (FRER). 20K, v —
F DWHRAAI S, b T 7 ORERIRIE T IE b

7 7HRBYIOM M D, RE I hAAABERIT
BMTT 5, fmashsd 7 7EHBYE 7L — &
L O EESEL, Fv— MNEBNCER T 5 G
R OEMAERI T L, BEOEENS 7T
FHEIEEIC X D IS T w5 (NIITSUMA, 1986). &
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YTV — MEENAE R UL EE 2 5 B,
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Dy — b OEEN A RDSEREDEE S L R
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DREWVEDWIHETE 2, L — DA RAA
W& BB SRR B A BER Z > Tz
Zrid, BEBFEHO/NFBICR T Y SHBYN
HECHET S 2L, BREESRECERI RS Z
EoXRFEND,
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WIZIREDHE N7 7 TR I > Tna k37—

MENEEB S H -2 D ETFRIATEY, At
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B, BThH-o7:00, EL kol OHEEHERIE &
NizbDrEZo5N2, IHIFHAAAERLFIR
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LTI LS N T Fr — FESHESRNL, R S
7THEEND LSk D, EROREIRE RS
DECERT2EIRBERLRI > T2 T 7 =2
ADEEBHBE I EEZONRTE Y (HHF,
1982), EEBHOHBREOER(LIZZDT 7 b =7
ADEREIFFT 5,

AW L VBSOS IC K> 2D LS RHEC S
LW7 7 b =27 ADEEIZ, I DHIE ) HEE- 1%
WENO=ZESG5MICE KEEL, ZOMD=F
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