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Geology and Paleomagnetism of the Neogene System
in the Chichibu Basin, Saitama Prefecture,
Central Japan

Hiroshi HYODO*

The Chichibu Basin extends about 15 km in east-west direction and nearly 12 km north-
south direction, and is filled with the early Miocene marine sediments with a thickness of
more than 6000 m.

I divided the early Miocene marine sediments into the following lithostratigraphic units
in ascending order : Ushikubitoge Formation, Oganomachi Group, and Chichibumachi
Group. The Ushikubitoge Formation consists of conglomerate, arcosic sandstone (Shira-
suna Sandstone Member) with the intercalation of tuff bed (Kunigami Tuff), and siltstone
(Tomita Siltstone Member). The Oganomachi Group can be divided into three units in
ascending order : mudstone dominant alternation (Miyato Formation) with the intercala-
tion of tuff beds (Shirakawabashi Tuff, Niekawa Tuff), the alternation of equivalent
amount of sandstone and mudstone (Yoshida Formation) with the intercalation of tuff bed
(Kokkaido Tuff), and sandstone dominant alternation (Sakurai Formation). The Chichi-
bumachi Group can be divided into five units in ascending order : massive muddy sand-
stone (Nagura Formation) with the intercalation of conglomerate (Shibahara Conglo
merate Member), sandy mudstone (Saginosu Formation) with the intercalation of tuff beds
(Tadenuma Tuff, Suwa Tuff, Kidohara Tuff), conglomerate and sandstone (Tochiva
Formation), and sandy mudstone with the intercalation of conglomerate (Kamiterao
Formation) with the intercalation of tuff beds (Nagaru Tuff, Yokoze Tuff, Urayamagawa
Tuff, Tomoemachi Tuff).

The Chichibu Tertiary System bounds the Sambagawa Metamorphics with N-S trend
faults, represented by the Jyushi-Kuroya Fault on the eastern margin, and bounds the
Chichibu System with E-W trend faults, represented by the Hino Fault on the southern
margin. The NE-SW trend faults in the western part of the studied area cause displace-
ment of the southeastern part of this fault about 100 meters downward. The Yokoze
Fault in the southeastern part of this area causes displacement of the northwestern part
of this fault about 1000 meters downward.
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The fold structures in the eastern to southern part are pararell to the trend of the faults
in this area. These fold structures are assumed to be accompanied by the fault activities.

Paleocurrent systems of this area were revealed by the sedimentary structures observed
in the field and the anisotropy of magnetic susceptibility. The paleocurrent directions
were infered by distribution of the three orthogonal axes of the anisotropy of magnetic
susceptibility as follow, 1) selected sites in which the direction of three axes were disperse
within about 30°, 2) inclination of Maximum axes were ranged within 30° and inclination of
Minimum axes were ranged higher than 60°. The directions of paleocurrent are consistent
with that from the field observation. The Tertiary sediments supplied from the north
(lowermost part), from the south (lower to upper part) and change the direction to the east
(middle part), and from the east (uppermost part).

Paleomagnetic measurements were made on the early Miocene marine sediments in the
Chichibu Basin of the Kanto Mountains, Central Japan. The mean paleomagnetic direc-
tion, D=94", |=53° («95=38.3"), indicates that the Kanto Mountains have not changed its
latitude significantly, but have rotated clockwise through about 90° since the middle

Miocene. The rotation can be explained by the opening of the Japan Sea and the collision

of the Tanzawa Block.
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Fig. 1 Index map of the studied area (shaded rectan-
gular). MTL: Median Tectonic Line, ISL:
Itoigawa-Shizuoka Tectonic Line, KCL: Kashi-
wazaki-Choshi Tectonic Line, TTL: Tanakura
Tectonic Line.
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Table 1 Comparison table of the stratigraphic successions in the Chichibu, Central Japan.
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Fig. 2 Schematic stratigraphic succession in the studied area.
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LEGEND
GRAIN SIZE COLOR
cob : cobble w ! white
peb : pebble gr: gray

gra: granule

vc :very coarse sand
c:coarse sand

m : medium sand
f:fine sand

vf : very fine sand
sdy : sandy

slty : silty

COMPOSITION

T : tuff

fT : fine tuff

fTfc : fine tuffaceous
GT: 7= # tuff

P : pummice tuff

tfc : tuffaceous

sh : shale

ch:chart

Fig. 4 Columnar section of the Kunigami Tuff.

Igr : light gray
dgr : dark gray
b: black

yel : yellow

grn @ green

brn : brown

bl : blue

SEDIMENTARY STRUCTURE
lam : laminate
para : parallel
grad : grading

OTHERS

slt : siltstone

/ : alternation

lig : lignite

calc.-conc. : calcareous
concretion

3 P

JER =1
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B : 1340m

SHROER A, HEFETAKHOREFE,
AHETHS 2 & TREEA, I HHREER D & R
HUC 2T, RUEXLAEO/NRINGRE, Tl
NPT 5, FAEMEILEIC T 2 K=,
F/71210~40" @R L, PEE T, B 1220°~80° &
®d 2 iz, RINFEBROCKEFORB EHCR
T, ELOR T v THEBENR SN S,

gz, REBLOWEREARE* ke L, b
R OILAIMICR TIE, & FECRKEaOEKERD
BEEG, EESICR TR, MirohaicHED

KB TUPRS
a2 E

.}té_

BIXEWE, @KEELRET S, R CILAED
DEIKEWEL, FIKEEZ2L, 5~10cm O JEHEK
USHBE D FET 5 PR & ko sIRE A T,
&AL, MO F v — MBS E S cm~#K
Tom DEEEEE 2HRET S, B, REDLL
i, BEMLBWEREHBIC#HET 5. REK
BrE i, BEHIEDD SRV, RECHMERY,
EBRRTO Er, /NEEFETERH O 8RHE(TL Tlg,
KIUBERIKE &2 5, —, BELIETIE, #ikl
T35 edtic, BEHOFKENZ LD, KR0S
ZRL . PR O EHET RSO SHIITEOR
BIXKEWE LY, BILA%2ET 3.

A NRIC T, A TEIILE -FEdEOKET
Wi-i, DB TR FROBKERE» /KX, BEKE
DPREER S, ZOREFT I, HEMK THIH
WIEEOFET 288 7% 0 U IRRIKEWS 8K
REING, TDIH, BIIDH DX, BELK
18m £ HEL, FINNBROBNETFR»S, W
M L BT 32 2 e TE S, 20 A2,
#2m OBIKEME &, F18mBET T L4m DEEK
&, FIZKI 25m R T THI 50cm DEEIKERYE 2 Kb
FEXN, FIINSENO LR, S, mERE o
I TERTE S, §iER, QBT gE
BRINCECBRINICR Y RSBHET 22 ehs,
nENANBEIKE, BIINGIKE tasd 2 (Fig.
5).

AT LERE, AR A TS E@IKE I
PoHREBRLDWEREEBICE@MST 55, Bk
M TILEIKE TS > 5 BE IR AR B 1 ks L
ZOEMICT, BEH com OWEB2HBIIRET 2
WEREHBE %5, Z ORKEHNREZ, B
KAPI W ONTRECEREERHEL, FIFE TR
K1610m 1T3ET 258, EAI3VEBLEREEET
b5,

KEORBEZ, JLHH OB HAHEL T 120m,
M T 550m, FECH) IR T3 1340m &, JbH
W SEESPC LT TRARICEL BoTwnb,

JEFEGR AL, M TT RO EHIEERED
G % EATHEY, B TCRFERBONSES, &
JBTEDREVREAIZHE Y. 72, EAIIHFHBET
IOMENELTHE .
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dgr slt

50 1bl gr
f~vf tfc sd lam

( 50 1bl gr
tfc sd lam

wft

dgr slt

¥2m

] ﬁO ler ftfc slt
1800 T MO‘L?O wfT lam
ifc slt lam

lgrn fT
dgr slt

L/\/
¥1Sm
A

der sit

vf tfc sd grad

200 ern gr
m ~ftfc sd

lam grad
Il m

w fT lam

[

dgr slt

Gt
BB S

G N o®
B K IR

Fig. 5 Columnar section of the Shirakawa bashi Tuff

and Niekawa Tuff. Symbols are same as in Fig. 4.

B—2. FHE (Yoshida Formation)

frds L FEEBIZ A (1950) dn

B - FHETOROKE) 2 & kB E TOH
1km D

EE : 930m

S3A5 Je VA ¢ AR B BT RH QIR U,
HHET THEEOSTHE)IFE, NEEFR/NEE DR
W, g, ARG, EICRINERIED
N IR, FNFBIA S EEIC LB RO LififfiEiz
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ST 5.

KEIL, BRELWENZZEEOWSREALEY:
FEE L, JLEBTIREIKE, AR TIRBE IR
T 5,

R BRI, BRI EERN 2m ORIKE
RET2MRERBE L, 0L, RBE LA
IFIFEEODEVRE L ESRHBETOBS IR
2 FC—ICER S, FEERTI, KBEEHR,
Fo— b, HE, WEOMHBEEECEUEZIN 2m O
AR - e 1), 0O 50m EATIC i, ¥ 1m OfF
RIS 2 PRFE L, BEORIIMEE»EET
AWEREHETH 5. NPT EHH T3, B
DL BTG I ETRE AGOEMBIIRET 5.
TR, BESTEALLD, BEEHOES
D T7~8m LB, Ly, IR T
B EH] 2m O F S B — KPR I N LD AT,
AT cm~# cm o ETRAEEET, £ 80cm
ORI E B 5 BBIAET 5.

FEROBPFIE L 513, KELAICE S 80cm
~2m®D, Fr—t, B&, WEOHBET LT 5’
ERBEAE LIRS, BICEHBTIEIR &b+
FomEBRR NS, £/, KBOEEERTW
EPREH B, ALEH TR cm~+ % cm OB EAE
ThHh 35, FERGFELRE TIdmEEFIC, 30cm
~50cm FREDE WD OHEINT 5,

I FARIC N TARBIE, WIKDE DI,
HY Fao— FOENED LKL EEHEm OEE
&, R~ MBS RO cm DRGEOHE L %
5. D2 TOBERBIIECEERERBE L AL, B
B IIER L L OWENBIEET LI EH 5.

AREBOIZIZHAICIE, AR TP TER
bbb, EAIXRECEHET 28KE % —BIEY
3. ZOEIKEZ, BFORFRIITH 20cm, THH
BT DR DR THI 80cm, FiZ/NEEF O R L TiFHY
2m &, FHICHE»S K-> TBEXHET. KEKE
iZ, BEELICRTRVERSROSNE Lo, BiE
TEIKE g 5 (Fig. 6). %7z, /INEEFHT EKH
Bk, REPBFHLICEBH T 2 E 34 30m OFKXKE
BURBE I ARBNICR TRENTH S, KaRF
TIRME» Sl 58/ ROPERK, BE»SH
~EBROTH, ROFEZRO LR, RHEITICE
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gr slt/sd pap s % U ETEHRNTH S . F0 6L,

REBLOMEREAERBTHY, Er» 5K 100m
O b7 Y ETROBEE L RIRDOEMH%Z b D 1m Hi

20 N
‘20{ ter 11 B OBEE S BARTET 3. REB DR REEE
80 tfc sd lam BABHNIIEE T &, Eiickxsicoh, —

Bz 2 DibED BESAHRANCE LS 5 L3k,
B~k HE S, WE, Fr— FOMBREFORE
[m MR, LIELIERAT v 7RG R - TIRES NS,
DAL, WEBLWERELETH S,
BRHLETIE, T CEEPBOLRBEEL
DS L, BRXHFTHTH 30cm OBE L TE
HU, B, BERTHOLECHER W SRS
HU, dHEE X - THEICK 150m DAL % 521 HETHHMZ, REBbWEREEETHS., &

gr sit/sd

B & D

Hig ks
Fig. 6 Columnar section of the Kokkaido Tuff.
Symbols are same as in Fig. 4.

TWn3, FEIRIEORM, TR, BEOBRREE EN

BFEG A8, TROEFBL2EETEL, IRIEL, BEEEET L HEADE (] 2m) O _EAL,

OB ABOBE B CEDNS, ¥ 15m OBEZ b B, 7 v — b, HaDMBE— A

EEE L LI~ PEBRDREREL S SUBRE

B—3. 13 /& (Sakurai Formation) Bl L, KEERCHYE T Bbns, B
D BT (1950) fi BREHEEREAE TH 5.

B (1984MS) i%, ARAI(1960) DAE FR X D E B T, RO BEE B T L0 EHE ave

W ERC O EREEEBPBER T2 206, KE EHE) ZMH 15m bz > THID AATHREL T
ERE2ZEEL, WaREARBVSWERSE ICEDL SR W, KA X, EEIGHMDES T, FEBERDOF v —
L7, ARE@XTHIhICHES. N, HE, WEOMBE»SKD, TBR~KBADTR

i - EHEETRGE, BB D 200m L SR BEMESL L L DRAATHS, $2, BROEILY
EcH-> T, NEFIEEORER/O 250m Lt BLL, A7 7THBERX L TWAmbEONS, Z

¥T. D EfLRREB W EREAE TH L5, FERE
Bl (1984MS) i3, BEAMOFEBDOLELTH HRFEINOERAMEA» S EALE, BalbDAE L
le®, BEAMEED TS, %, NIRRT, TE~KBEOWS, HE, 7 v —

Bl NEEEIRE) & I &R S B N DIEROFAK 6m OBEEE 2 IREL, EiZ LI
i, ARG T 400m ¥ TWREBSREMSEIC  TREHEE L SR ~HEREOMI 4B b,

%5 %T) #1~2m OBEERBIEL T 5.
JBE : 1140m FERTIICIE, KBEROBREBVEL 223,
SRR OEM D AL, BRRA/IMEO RIS, ZITRBLWRT Y SRR SN S,
RO BRI, FHETEN D S/ NEFIREC KB, RENUBECRTRHCZDOBEZR L

DT T ORI G, NEFE/MNEFORFNGTE, 2 23, 4 om~E+ cm OWERE & cm O
i 28R, R, RENLEE, RINOERE»S EOHBRICH m~5m OBEE 2 HET 2 AR
B m i Tafmd 5. BEREOHEB T,

KfEix, WEBOWEREEE*FHREL, BE FRINNERETIE, BEOBREESEUOHBERE
ERET S, BRMCR T, ABERIEHELE DO EfiZ, PERKOBEEEHE T 55 2m OBERE
HTH3m DM EHE ) . ZORERIZ, HE, 23, EHEZ D OMKMWE LAEBE X LTEY, BE
WEDOEAMIZIRL - T, FEEKOKVIKKENR BaERL.,
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R ORBR FA1icid, WEREEE I, B
E 1m~3m OBEEEL 4 BRFES LD 53, ZDOAD
THOBAEF I, FERE~KBEROHENWE D 5K S
HA~AENMBEAL TOWIOX/REMTHS, 20D
BEEZ, ZoRHE»rs, KABKRTEELEEL
%%, Bib, FERROBEER, NEFIERASETO®RS
AAE T 5 200m, /NEIREFR TR B2 IROF RS,
i ZSRD B DR THE AL 547 500m E3E, =
JROBFE, HELFEROKSE» 51 100m L3,
BEIE 5 R 2 FEAK 630m b o ot s, EHIE
D 5Tl & EF AR 250m - -5 2 L F EE
HETBIEWTED,

KEOBREIZ, FHITAKEOR/IT 270m, M
T 910m, /NEEEFT 1140m, Hli/ AfRDPE T 550m,
TR INEFER C 390m &, FEERHD S 13T 2
EUELBENEL TWD,

B © B TR TS T LD
WEREABEZYIVAATHREL TWwa s, o
BTREABZLTHRVW I EnS, THOEHEH
BrixEABERTHLEE LN, JOHIHIZ, R
Sy s eBbhsd, Bk, KBOWERES
HESERBOREWES CHBT 2 2 oo BEH
HRTH 2.

C. #RABTFEEE (Chichibumachi Group)

gk L TEERII A (1950) dy

KEFL, BROREWE L, ZHRRETSH
BARUWERE L DR TN (EERE, LA
B, & HE), THCRET v— b OBBEERHEN
CEDEE X VRS TEHWEARE), WROECWE
VEHIC s R e 5 EER(EFEE) X Ak 3.
RIEEE, HEICH TP —FERICHE % b D FE
EiEE b, LRERICR THEBETH TR
DO FRMEBEDEMEZ D > TEHT L, EiEKE
& o TN 7-FERRER G, AEBEEOFE~ L
BT 3,

AKEHOBEIZ 3100m TH 5.

C—1. =& (Nagura Formation)
i . ARAI (1960) é5
ARAI (1960) 1%, /NEBFEHREORYE)IFRICE

HT2EERERBOEEE L T34, ZOBER
EHBOWEREEBOPIPFEI NS HBDTHD,
ABLIZHS»ICRBIaND, B (1984MS) (XA
BTR%2, WARSEBSDERECEDDEIS
ELTEBY, KmXd IS,

% 72, ARAI(1960) 13, KB LR % EFBED TiE
L7z, THE, $E, £/R WHIcT $£E
BAD O REWARUBDERZIEZEBO LD L X
ATEF, »D, FEESIIT D> TREC
ZORBEE2BLSZ s, ABPZIGRT S R
bhd, -7, KRXTIRIEFEEESTELARETD
D—EE L L, KELR% REWSHEIKEHER
HEEbALFRE LT,

R D EBEBO 250m EFL S, KEINEER
NoO&EGSE T,

%1l (1984MS) i3, REBOUENTHTH %72
o, BIFERHIEED T3,

R b ¢ /N FEEFHT 3 4 S T i 700m 22 & /R
e BN oARAfTIEZ T,

[ : 810m

SR OEN KL, BRATHELOR, &FH
JIREY, FROFE, LEEHOER/IFY, L
MOBEERIG», NEEFET S A, MR, FIIs
SRANE, RN HEOFRN R ZE R WIcas
35,

KEIZE L L TKERROBEDE L VKD, ™
P S W ONTEESFHET 5, KBHITIL,
BitA%2HEDE L TELLDILARET 5,

/INEBFETERA S > S FEECHU 2 RUETE, &
[z 3~5cm DEHEMBE S h, EHIIREKET
. mm~1lcm ODEHE % DIBEL2ES. R, B/
ROBGIK, WEEFIROR, EFEOPEE kU
Brhmc BT 2 KB, IR, S 1> TR
EaUEGBRY L, FIKEOHK L S RS &
%5,

Tl SE~HU 2RO THRBICEH T 258
EHo A3, ERZ270~80° TILERICE Z, FiRiZ
bEHT S, CITEHTHIEED LMAIFEL VLA
T UTHEEER TS,

AR EALCIE, BB CRERED AL
#7 3m OERIRE KRV, MRIRDE &R E RS
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LOHBXER S, RRMRERUCERICBR T,
FREORF 2% < &0 50cm OB ~HRE &,
Z O _EALIC 5~10cm ORI A E % +BHIRIE T
%, Hig, BLowR) L ERIIOARSETETIE,
WERKDOF »—t, AREFHREL, BEE2ETS
#915m OBEE SR EE R 2T, —F, HEAMEIE
T, NEFEW A (AR Lo EEII R L E
<, HE, WEOHMBEMNE: s wEgsh, EHER
TESHE m odR - MKEEE, BDEBLWER
BHEDIC AR LD SBIRET 5. ZOMERE
HERZEAPEL, KBTI ERTREDS LRE
Thb, EEOWS X YURO» 5] 150m THR O
EITIX, BERWAETIZ 80cm~3m DiYE BHK
Z, BICENINBETIE, 4m BIROWERE % 3 85Uk
#35,
MRXMEROFT/IIAR L, INEEFHETRFE? S &
RABED S BiE %, EE2995##0 5 1b~%7 350m [
Do e FRDARER I, EEMRIOR 5cm OEEIKE
BEHL WS, ZO&EKED ETOXREHIZFER
DB EN 2L, D2 7rFOBIKEZFE—Db D
LtEbhb,

BFRAMR © Ak, TROMHBE=EEGTELY,
U0 BBCEETEDLNLS,

C—2. %= %% B (Shibahara Conglomerate
Member)

54 - ARAI (1960) &y

ARAI (1960) i3, XL EHEEBL2ESTEY, &
RATOBRKBICE TERT L 2 ENTEHELTW
20, KEBO LMOREWERUMEIRERED
b XA ONT, LOREEEERT HBEIL,
WROBE LRETHY, LA cHptT s 2 &
STERAKROMEICPNER T LEZOND, > T,
KX TCRIABELEZBBO—HBLE L THERT
%,

B ¢ ) IR S RA

BE : 470m

SRR OER L ATREE, RIINBE, REOR
NS, B, NEFETERIC T, kU,
FINNBHE LOZEINIHHT 5.
AEBIXBE 2~3m OFLBE L, B+ cm O

?%

Bi~HIRNIEDEB L VKA., BEOBEILX, HE,
W, Fr—brET, EEIENDEZV LI
MTH . I TIRAEED LALOBETIZH =
ZoJs, WEDB®EZ FU. BB L R
T3 FRiomes | i 5 AEA5RAT 5 25,

fiid & (BRI N TS, BEIIPEI KRBT
THoH, BRTIZHETHY, TEREKTIIHIN
WE ks, AEBOBRER, FIAET 470m, 5
[T 370m, %/ IRT290m, ERT 200m &AL
»oTZDEBEZFEL, BHEKTIREEN Im OB
BEIRT 5,

ENNBBE TR, KFE»SFRICA»SIED b~
AT, FEERDIE, HEOHBIERBESY,
WEOEBEZ S > TEET 5.

BFEG KEER, SEBO—EWETHY, =
BREBPICHEEIN S,

C—3. ¥ BB (Saginosu Formation)

fr4 - ARAI (1960) fna

ARAI (1960) |3, el A H 8 R ' % D Eoths
BHEoTE / EBLLTWEY, EUOWERE
RUMETEHE1LSRT, ZFRBOLDELRRKRTD
D, SFEETEE TRERKOR TREBRICPER
3%, ¥z, ARAI(1960) &, BB TUTIcEL T %
BeE L) TROMERE2EEEE L, HirE/
BELLTWwad, ZOMWEREITE  BEICRD3
WaERE K2 o»T, D, THICRIES 5 &
KRBT T EEHD & /NEFITRE OWERE
(& BEBHY P TERTE S,

5T, KX TIE ARAI (1960) (2 A1) 5 SRR
HEE Y FIOMERRWLE  BE, RUPFER
R AEREERE  BEE LU THERTS.
B R e BB N OETE» oI 2K
150m b7z 5, EFRK 1375m OfF

JBE : 340m

SR UER KB, R eBEIo &AM
M, BERTHEITHIO B BAE £ T OB IFE, B
HRFREOFIIFER, HFr o Pz riT TORE
NI, /NEEBPRIARES DR, # ./ RATT R A 5
A5, 7z, HEINO LR E, BEENFZF&OM
W) R ORI EFicb b I »cEHT 5.
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ABRIKEGOWERSE*Fhe L, EIcEs,
TtmmbaE %, TRV LICEKER%RET 5,
WERE R, T IEEA %% {08 mm QMR
WEE FNICREL, BRI o0ERICR S,
COERRABELTCEL L, AX, KA FEHKE
L7z @k OB MRS S W EO A @z L,
Tl E BB O AWM AL T, BEE2RET 5.
WEIZIE, B lem A O MEE BRI E1TIC
NS R, Y ADOWDILAE2ETS. /2, L
FLIHMKERELET L. e, F+—F, HE,
WaEDhEy S5 KK A L, LR EDRKERD
Mz FRe L, TEla+ EHI2L 5, #im~5m
NEELETS.

R TEHORIK AR, BRXTEBOTIIIE R
RICRLSBHT 3, 22T, Htem»5 1.2m D
WK E 12 EBABOMR LWL LIZ Ty A IROE
JKEDS, #] 35m OMEREFICV L < &b TRIRE
ENns, 2055, HEBEHNEWDO 20X, TAHI
BERHELRZ2EE 50cm i OBEERBARE %
bo, ZOBIKERBI, FIEHEHIOGHRES
#1200m _EFROFRINARTR S 15, KEFIR,
DENERICH 2 K> 7/NBD EFHK 100m D7)
HETEHET LY, ZIZTRIRL2rRSNT,
50cm, 20cm, 80cm L #&< %%, B, EXHFED
EE2995MOTEICH 2 HAB TIE, BHVIESLH
80cm DEIKEB—H L R o hzwnd, FRRXHH
F, YiFE0EEHEIN TIEH 18m O ERE DM,
10cm~1m OBEKEE 4 WERET 5. LI TIIE
AL, B LE WS, /INEEFHTRGE, ik T8
cm ORIK BRI ERIKE 2 — RS T LB TE 5,
o —EORIKE*BBEIKE L& T 5 (Fig.
7.

g B, BRRXTREEMEHOEE D
WERATCEIKEEI R 605, ZOBIKERS,
2~3cm OKE MR T, HOEHRL b D, AT
X, ZOLAH 20m 12, % 20cm ORKEBERE*
BEL, 2O RMLICHWERBY b D, REIKERE
&, BRARAE THR 350m OF/IAERIC b BEHT 228, &
CTREIKERB» > AIKERER  TOMERER
DEBE Im &L 25, KEIKE %, BEHRIKE
Léntad % (Fig. 8).

S By

el csd I 15 m GT
{ 20 lgr T o
yel gr T lam sdy slt
[ 2 b layer
o yel gr fT
L1 30 ler GT
10 lgr m GT

\

20 lyel gr sltyfT| =~ |
120
1

lam
00 ler fT
..... 1am
60 dbrn slt hard T sty sd

[ 20 tfc slt
30 lyel fT
10480 1gr 1

40 dbrn slt
sdy slt hard

csd

[1m

15 bm tfc slt
_ slty sd
|
(#E@: ®mh)
BRI E

Fig. 7 Columnar section of the Tadenuma Tuff.
Symbols are same as in Fig. 4.

AEHEIKE & b BRI Y7 2 ERTHRITHO E1%
WOALKT 120m HuEih &, B FHAT 250m DR
OYeEWEFICIX, B 3BEREOERIKEEB 2 IES
5, ZOIBETFMNOHDIF, BRXHAERORE)
D& 5K 130m FHR O LR CEL T 24
lem OBHEMNEIKETH S, ZOEKESTEE
ERMI D WA S EE/ 2 20m b - 725
DERICHBHET 5. 2D A0S 5, SEHOS”
DXEREKR “FREIDB” v o BIcE» D R, B
EHHIC BB THEERDEIRE ALY %8I0 0
MEEHTEINT 5. ZOMEIR, EIH5m TRk
DHEDEMBR U F »—F DAL FEKETS.
FERDBEG X, RATHIA S B 2 CN D TR,
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B 12 2 2 B T NI AE & & %9 370m B i B O
100m R o ##EN LRI, 72, BRAAEOIH
120m fFiEh & WA A ) IROTHICE LT 5.

B, BEE» 5K 120m THROEE)IERETI,
JBE O R~ BRI R 2 #T 20em O HIREE B % Bk
EL, FOLMIZE R 10cm DFEEREIKER %
FlEUvBBRONDG, EROAMHIE, KTzt
CHAAEEIXHEOBEIIEO/RRAL 5K
750m L icBEH T3, UE—#HOBRIKEREERKF
JFgEIKE L it d 5 (Fig. 8).

U Eo@BOEHORER, /NPT 2EREL
i3, b -EEECREE b O F -2 RSk
VWL OhDOREEL2 L2 EBHEOhER STz,

BFEREG I KBO TRIZEBOREW S WL
BEREEB» SHBEL, LAk, MABERES
oL BBEWETRCHABOAENEEL Twa
ZEho, ABITHNOFEE*BETEY, LI
DI BFFICBAEICEbLNS.

C—4. %R (Tochiya Formation)

[HEZIME Ty i

AJBi3, ARAI (1960) DF{—HED > bBEDH
BT 2 FEEHi-c—o0MEBE LTRSS, &l
725D TH 5. B, ARAI(1960) i, BT+
SHFERICHLITOXRBERE /BB T, 745
HAERVILEIT, XETHEL2E  RELFCED T
w3, iz, ARAI(1960) O EiE#EE+FH O T OBS
EARBICHSET 5.

i« BT O E &) FE

[&/E : 740m

SE R OE ¢ AR, BT, BRATILE
OREHE) T, BRABHEOFRI, RENIFHEL
UENIIRROORINFARICERT 2., £/, &KW
BEARUEBENFIR, JIIRCOBEHT .

ABEIZ, BELREMNDELOAEBEFHKREL,
hiicBEIKERE 2 REST 2, REIEEEZEL,
HE%2&0.

RKEDOERE L THEZ ZOREDLZET
ML THETFRL-EHEET 2. B, THD
HE, MEORE 2L bPBROEKNENF »
— b, HE WEDAMEIERE L, P iir

ey
- - | sdyslt
calc.conc.
vesd
gra layer
calc.conc.
S sty
o ) sdy slt
./ ..
$¥115m -
I 0,o°'
oo-,go peb ~cob
‘cho‘ﬁ w fT
.- t O e
2w fT “©e222|  peb~cob
. [‘owss|  sh A~EM
-.oaol: ch ﬁ
sdy slt o.go;o’.o
L lm 503
AN
aoog
(gaa) x '_' :
—= calc.conc,
BB - I
L
¥120m -
o~ 0.2 w fT
oo 1.00.6 T
s 0.2 w T
e~ T
L
(ZATH © BRI)
A REIKE

Fig. 8 Columnar section of the Suwa Tuff and the
Kidohara Tuff. Symbols are same as in Fig. 4.

LIt Fr— L OMAMEPIRET 5. BEHIZIE
Ui UIER 5cm BIEROME /¥ 2 — V&2 DA,
EETRAEKE, —HNE, BHEXET L. JOBE
LEER ST REDEIRKEAETEL, HRAPR
fbL -k = &t

—%, BED LB EIIEAEE F=EKE L,
FRETHEEIKR RV, EE IR ECEENA
ROAIKEWHE L V5. THTIRELA LET
3. ,
AERETICE ENDREF v — AR, AXE
EURERIZ, ABCRUBEBNTHY, BEXto
i, #5uE)1CIXEBEAO LR 100m » 5 450m D[,
(LIS D T 5 100m~400m DS, ARHIR & 1) D
B AD T 100m 13012, BT TRBRRE
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HECBE T 5. £/, BAOAE» SRARKCE
ZEIULDRICLEIFOEHEER 2 L TE S,

BB TIIBHSZ L, ABOBHIEL W
55, BFhHR T IR E O & AR E O
HEFCLEUIEBERRET 2. ZOBES,
F v — OB~ EERE L, RKEADOTR
Bomeas, LIFLIEV  XREET 5., 77,
REMWAETCIRCEIR ST,

iz, FIINOESN EFRN OB S EOBE
Bz b RaF +— FOABENEEND Z 25,
ABICHYT S LRBbh 3,

BN ABOBEEA£R T, P~ KM
Fr—1t, KEFr—1t, HEOABRVEBEDE
BEESUOEAVNELL, BEBOTHRMNOTIINE
BEE D, EEE» S 150m BRI T, fIEK
DFREFvr—1t, Fr—t, HEOMBEEKRLT
LEENER L, ZOEHEBRFE, ABOEHERV
BREERL—HT2ZLrs, ABSAMBTCHY
BHLTW3 tBbh 3,

BBk KB, B HBLrESTEY, bF
ERBIBAETEDLNS,

C—5. tFEE (Kamiterao Formation)

CEEZINE iz

AJEiX ARAI (1960) DF{—HED > LIYEERED
BT 3 EEEFIC—OOMBE LTRSS,
L7:bDTH3, 8B, ARAI(1960) IZBEH LFRE
WRTERBTEHREZE  BRBICEY, MENTEIERE
B IS D w3,

B - BT ESFR ORI

[BE : 1210m—+

SR UER KB, #EENTEErs+—F
T ORI, BRACTHEHE 2 5 F{CHE TD
FNF R, NEEFETRE OB T, U,
MIREB O/, £)IhcBEBHT 5.

KfEix, BKEerEL, B, EAH2E50WE
BEEZEHREL, LIZLIIRSE, GIKE/ Y 2—
PRAET S, BEE MR S PO EAR - ARE
FhEL, BEIX, Fr—t, HE WEXETH
503, ARBPALCIE, PRE— KEAKOHIKE A%
e, AKEARE, BETRFERBO

gra ~vcsd
grad

sdy st

calc.conc.

gr ml
calc.conc.
calc.conc.

sdy sit

calc.conc,

o

— 3 (T
5 fT
lgr T
gr slt

calc.conc.

N 30 w fT lamhard
e der slt lgr fTE==, 130 w fT
8 lli C(plern 45 lgr fT

20 tfc sit

tfc sd hard
864 8 lgr T hard % m
=%l

8w T mtfc sd hard

18 lgr tfc sd hard

2w T lam sdy st

s 20 lgr tfc sd hard L—

o ¥) 53 m

B . /\/

oL ’ 20 slty fT lam

- 8 lgr fT lam

et 66{12 w fT

160 m 16 lgr fT lam
10 1yel gr T

o 10 lbrn tfc sd
- _“".‘28 6 dgr T

8 lyel fT sdy slit
4 mT
et 15 mod wsd grad
. msd grad
o 12 tie sit lan )

' 20 lgr £T 20 tfc sit
— 4g§rrr________ 40 lgr T
o 10 iyel fT — 15 dgr sit
gy »f\J P”

(B%CF) (& %)

REBIKE

Fig. 9 Columnar section of the Nagaru Tuff.
bols are same as in Fig. 4.

Sym-
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THHI 550m fHEDOBEAFICHID TIRAT 51, 7
JIINHEE OFNA R EH T 2 B R UBEN O
B > BHEBURE D EFEAY 100m (BB H 3 5 B
FICHHDTEBAT S, ZOLAKEDRAT BIEH
fHEL D BT, BEEORET 220583 5.
BT AIMHEOFN TR, BESLIELIELr X
RICBEL T3 DR 5,
NEBRRZOBEZHEDARBSIIE, HEiik
DEIKE #BBIRET 5, ZOBEIKAE, T Iofth
NEERTREEFE 0 S FEICHU B IRR U Z OFDFT
JROEFRCBET 2, ZO8KEB2RERIKS
L& d % (Fig. 9).
BEARERD =8 2> P THEHEOYIDEL
WiWERAT, AL LREHBEOMN T
10cm, 40cm OEEKE R RET 5. Z ORIRICIE, B
KBS D BRORET 5. RKROBRIKEREL, HiE
MFERDOEIROEREKERDZE L Y # 200m _LFOF

RICR o3, ZOBRIKEEB*MBEIKE tod T
% (Fig. 10).
— s
reml o o~csd . _}" nsd
== 12{7 1gr T = ----- s == 10 w T
Lo 5 wfT S
l; - {20 tfc sd
1120 lyel fT
+ % Lz 15 tfe fsd
fsd/sdy sit
T~

Im

K O IS
Ty

Fig. 10 Columnar section of the Yokoze Tuff.
Symbols are same as in Fig. 4.

L e FRINoERAHEO®mILIIERCE, &
BrbERETI, lcmAIEOHE I A 2 FEHK L
L, B &% 60cm DEIKEE 2 M35, +8 cm O AKX
HBEEIKEOREYS T, kO A2FHKE
T LEIKEREE, BXTHAR, WAOK/IARCE
T, FTHRLCHKEBER HF», H125cm DR %
boTEHT S, ZOBKERZRHILUIIEKE &
447 % (Fig. 11).

A ER] DRI A2 5 ENHENH 450m Tt

\2,%;

T B 3SMDOAKEBER 2 F 5 # 20cm DK
HEIT v A REKENBH T 5. RBFOBRIKERE
i, BXHEZEORIIEAERET, EAICGKEEE
BEE-TEHE TS, ZZTOBEIRKW0cm Th
5. ZOEIKERE Y BEEIKE LT 5 (Fig. 12).
BFFBER - B, aBOBE» s, &
SEETHY, FRRITFHTH S,

sty sd
- calc.conc.
50 lgr peb P
1t calc.conc.

'glgfg?'[ _________ *.*.+60 w peb P,peb sh

8 lgr fT,peb P calc.conc.

5 lbra fT sdy sit

10 calc. sit

Im

R &) (AN

LN IR
Fig. 11 Columnar section of the Urayamagawa Tuff.
Symbols are same as in Fig. 4.

calc.conc. i 15 tfd sit
calc.conc,
calc.conc.
calc.conc.
calc.conc,
calc. conc,
- 10 tfc sit lam
| figertr l 90425 ler f1 b layer
208 ler f6T _ ________ 20 mGT
3 calc.sdy sit : 35 fGT/w fT
gy L
L= ]:1 m
(2 H1)
(&HT)
EHTEEIR A

Fig. 12 Columnar section of the Tomoemachi Tuff.
Symbols are same as in Fig. 4.
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7. # B &

MR BB =R OBHEEE LI REORENX, 5
FEIZD2WwWT, SAITO (1963) & L - TiThbi,
Globigerinatella insueta/ Globigerinoides trilobus
PO X 721X, Globigerinita unicava zone IZjE3 5 &
Ehiz, ZD%, SAITO & MAIYA (1973) 1%, 2O
2 D0 Y — %12 BLOW (1969) i2 & 2 Fra: iz
B LR HO NS WHNT 5 & L,

&)l (1984MS) 12, BEFETH»o B /#EFZ T
OEFEHAFLRICE 2 8E L 72/ E, ODA (1977) @
Globigerinoides  sicanus/ Globigerinatella insueta
zone [AHE L, ZDY'—>i, BLOW (1969) O N8
YT 5 &L, 72, S1E (1985MS) &, AHE
(EFEBHICHEY) £ TCOFEERALRILEORK
SHOFER, F U < ObA (1977 @ Globigerinoides
sicanus/ Globigerinatella insuete zone \[ZHH 4 § %
ELTwa,

fE-> T, KE=%IF, 15Ma~16Ma OfH, TEhH
¥ LSRN 9 5,

8. # B B &

FEHIR IS EHEIC O WL TTIZILE - FEE O &
B, MEICT 7 YT 2 EIEEE L TWwa (Fig.
3, Fig. 13). MBI IC 2T, 4 EHIEE R U/NE
TR I RRT R IO 30D ER E b b, Thihs b
L5 TRRPRE R AEEEH 5, ZhoDH
J& 3R U P, /NEEEFHT AN T 2 O & &
R b E ¥, EETIIZITEALOEM T, HITH 50°
DEFE DO, B, BEFEOTHRU4ERED
S L OBFTE TIHERI2 80HT R L Bz k-
T3, F7:, BMEUCTHERCHAT 2485IF
gz, 123/ dbnEnZE Lo, EunEaREs, T

FRATUL TN 2 LIS E 2, RIC40°ATRIERT 5.

B %8R OBSERE I, BAHLE, BAMHETRE
AP — R B4 L ORI EEE L ), FRC AR
B3 F— ok % X 3. 20 LA TES
B FRIBIIFAH R O AT % Ful & L 72 BolkiE
EEED.

TR, HAE— BAWE, SEWE, ok
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Bl TE=ZXVEGEER SN, ZHNEKEE
LT A, EomskE, HERE, HEEKE, B
Wi E, BB E > T, E=ZF0BLR L8
15, —7, LI, ECTEAKCL-oTE
ZRyEEE RO . AEMBAEELI KB, 1Z
AR - ICERE D Db ONTEHET, Fho i
100m A DREE S DA 2S5 2 T 5,

FAEHIR D E LW B D WL TI TR 5,

(1) H4F—RaME (Jyushi—Kuroya Fault)
AWiIEIE, FEHIBEHO R0 o EMEET,
JtodERZZL, 2L -FEEOERE b
O, AMBEELE LT, FEEBrOHABE TO
FEREEENEREEEET S, KMBOME IR,
ERO/NARERIROM, SEEFEIARORIIAR, K
BORDOKR, BEOMFABILE, ZOEDR, /M
ORI IR, E/IUANE»S BEROYIDEL,
MEFOMODIRICPRTHERINS, 20355,
BREPATIX, N42°W, 70°E oE[, @ERlixE L, Wb
JEHE Fi2 85 b1 75 > O F B &R I N 5. /I
B s RIZA»IRTE, N2I'W, 73W, = /[~
M5BT, NISW, 70W, N25°W, 72°W D&,
ERI RSN S,

(2) WEEHWE (Hafuya Fault)

AW IR - ER R L b, BEBICTH
F-EBWEEHEY 2. WEEOME IR T,
N68'E, 73°S OEM], % b 5, THRO®E  HE I
MRS 0S B OB BEDIHBEWES LEL, R
2T EVMETH S,

(3) &ZWE (Yazu Fault)

KWiE X, FEHBFEROWEE,» S EIIHIZE S
WifE T, JER—FEROERME b D, AMEOWEHE
FEERS ZLIETE R0, THEH» o BRRICE
2R, KR 0 2 H KB T, HEE L
BB =N EREE LT T 5,

(4) JKMrE (Karigome Fault)

AWTREIX, LD S XA D1 TIEIZEFAL I T,
A8 & ZWIEREERE T 5, AWEIX, K8
T N17'W, 53°W O W BT HSREE T =, AW 81
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Fig. 13 Distribution of folds and faults, in the Chichibu Basin.
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Arrow in circles indicates the plunge

direction of the fold axis, and numbers are plunge angle. N : Number of the Dip and Strike used to

calculate for direction of fold axis.

X o THHEINERICEH T 218 B ORE L
e, XHRICIER S Z e TR R, fiuc, JIER
SHEICE» D IERUBEABRCR THARBOMSE &
N EREEEETIOR LS.

(5) JEWE (Kawahigashi Fault)

AW, Fikd o IEICH Tty L <idde
PE— MU B b DT, BABTNISW,44E D
FH, ERHHERTE, ZOLEFHHS0m iZbliz>T
BEFENBEHL, ZORTHEHUVE=ZROBEY

B 5.

6) HREEHE (Negoya Fault)

2 W B i, AR B IO - E A O E [ %
bo THY, EFREL, XK F r— b, WEH
GHBLEET S, WiIBEH IR TE RV,

(7) BEHEE (Hinota Fault)

AWrEiZ, HEFHOBEIIFIZEAOERE2D > T
WO, MBOMEX, FEN—F»OFEEICAS
RT, N55'W, 59°E OWrBHESHER S b5, flid,
BRXZDFv— bbb L BEENPBLELED HAE
LHEEZIND,
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(8) H&3EMTE (Yokoze Fault)

AW, IWH»SHEAEOEME S > THY, FE
SIEILOWBC L > T s, EEEOILFER
TR EFRBOWERANILA -FEEOEM, i
130" DIER R b o THEHE) N B 3 % 08, ) O
FMERICAS L, EAEFEILICEZ, »D 10°H[#
DIFIER L5 2, —F, BBOREITIX THEED
EtCE  REBERICRONATERWESBELL, #
IO ERICHED» > THEBOFRAF y— b2
B, FFEBOREMEY IR LIAKEES
DELIBET . -7, ZOMLELWILES
OWIBNRELET S L 3EELEbNS Y, HiIED
BENSRONLWIELOHENB LT 2. AWE
OELLFILTE B ) 1000m LHEES D,

(9) AW OME (Urayamaguchi Fault)

Rirfgix, MILO®O0ARIC, NTE,56'W O
MtER % b - TIRIEFEILcE S, AWEIR, EFE
BLiy, BXRFr—F2ET 5,

10 HEHMWE (Hino Fault)

AL, AFH o FRICELMORILE -V
FICERAEFONBETHS, ABEELLT, &
FE»ozmgE, RULFERIPBARTF v—1 &
B+ %, #l)ITid N8T’E, 78°S, N70°E, 78°S O3
M, HERIDHERTE, BATE, E/IIKRUVZEDX
RTFDOENIERIND,

BB, KEEIE, EEIE(1980) 12 & > THREEE
Nz oEFNEREE LT, BUOmEBoL%
Lo THESATWS, Lil, FFEIEH»1950),
JEERIE D (1950), ARAI & KANNO (1960) 13, iz
EWEXHBEMBLE L TWE I EH s 2 2 TRk
FIVL S RT B EBFRCHE, ANTE % HEEE L
BN

1) TFHEHE (Shimohino Fault)

AWiBix, ZAIFOOTFAED SHFERRICES
LBRbhaWiETHS, ZE/IMO»S LT,
WEBLILE—FEEOEREZ b > CE LT 525, W
2 5 %] 450m LR OHig s & HEFKTE £ TOM I,
ZEBOREWS R UBEILE —FEiaE R, JLE

MEHoTEHT S, /2, KIBOBED KK TIE
EEE, KB, THEOWE, BE1K 80°L 2fE
gz, HICE» 3 O TER ZHRZICETE
EZ5, f-oT, KEiEIX, KEMEZHEE L7
DBVHE LS TWwEEEZOND,

12 BA)I#rRE (Shirakawa Fault)

KW, REMBFEAGELR CR TIE-FEREOE
MZ b > THE=ZREMXAERLIEMETHS, K
Wiz, ST, N2T°W, 69°E OE[M, fER %
bh, BEFBLFr— 2T I, ZOLHEH
150m O iIZE L sz F vy — M BHT 3,

13 &bl E (Furuike Fault)

Wiz, BN o Lfosih s, FERO LR
RECEZIE-FEEOWBETHS., AMEIFE
&2 & HHB W) TH 130m, EHEbLOLEM %
5z %, A3 T N22°E, 51°W DiE[A, &
B, W Im OB E2 L OWBHERIZR 2 Z L TE
3.

149 BFGREE (Iwatonozawa Fault)

AWTGIE, ERROBEICI—FERNENE L -
THERBGOBE L, MRCREHET L. AHIEIZ,
RE2 »PA T AR5 Z LA TE, 2T,
N35°'W, 50°E, N36°W, 58°'E 7, fERtzH L,
T34 2m ORI % 15 .

(19 KHEBETE (Ootanabe Fault)

KWrEgx, Ko TFEA/AROBEEED, KA
CELIWETHS, KEEIX, AHIEET N36E, 70°
W, TE/ROBEDRT NT0°E, 80°S, fiH A5 i
Bz h 5 EEE D AT N69°E, 79°N D Wi & 8
g3hb, WiEELE, KT 3, &g
TR WA ZEhEFN TS P T 25EBRON5,
AW, 4EERE, BERFBICEELDEMN G Z
THH, FRCHSEMETKI IO TH 3.

(19 XMA— EERAEME (Yahata—Kamiiida Fault)
KEBIX, RE»EF & T EERHICES I
H-—mEraDEMME b DMETH 5. KETBIZRMEOD
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FHHINAERIZT NSTE, 61°S, #J 400m _EFROAR
T N45°E, 62°S, EFOHEHEED 150m LT N70°
E, 48°S, ABRERFNOETRAEMNETIE, N3TE
30N oW EESBE s NS, ABEIE, FEEED
SEMHEE TORIC, #280m OFEH L DREEENL
52 Tw3,

17 EBHGRME (Noborikazawa Fault)

KWifEIE, FIEEOBEUR Y & BEHORFINCES
PEdLFE —HEEDOMIE TH 5. KWBIIRE AR
T N50'W, 78S OWifEHE % b > TEF BT O %
KEWE L, EHRESBORELEL, BKEW
A, T 3m O 2B T 5MMB 2 A% 5. K
WX, %L TH30mOEEEMNEZHTS.

19 =EMBWRE (Tomita Fault)

AWiEIE, EH» SR B H»ITTC, JLdbE—F
PV 2HETH 2. KEFEIEIRR/IIEO EF
#7 40m ORI A T N3OE, 70°E O Wi 8 45
RN, K7 30cm DR E b > TE B T OB
[KEWE L, EHRSMEORENE S 5.

19 KXHEWrE (Oota Fault)

AWrE X, 7 Ao KHICE S IZITEILOER
ZYHOMBET, FEkKE BFBCEMNEz52 5.
AW B EEDOILDOYIDEBL T, N6E, 68°W DOKifE
H% b - THRENC AWWETE O RS, Btk
NADEEVBEHT 5.

B HWE - KHEET B E o, JbE -
FOEME L HFHEICERNL TBD, HL0—MKH
iERER E B B,

20 s)\iEMT B (Kobashira Fault)

KWL, BF&D o REEHT TRIFHEA B
LEEMETH S, HAED LK 350m ORI
R, LR -FHAEOERE2ET 2 AWAaLE
BEHT L0, GRICIE, AEBRR>HT, EH
RESEBICHYT2REODEH 2R 2. Fig, T
B s B McTBRons 2 e, K
WBOHFENHE S NS, KBOZE(LIZEE K
60m LHEE I N5,

@) #ERETB (Ganinozawa Fault)

AW, AR SREBRICES XTI —mE
DFEEZ S DB T, ME/IMEREBIC X > TH /2
ns, AW, FEREEBRAREZEL, FEET
BAEEELEFB T, AEbLDOEMEEZ 5.
AMWrBIZ, Flll & RFENOETADHK 100m TH D
EINAERIZ, N20°W, 62°W O W EH % b - Tt
BEBENET S, LM SEICHE? I RTIHE,
R R DFEWED, N5'W, 60°E Az L < 55T
ENTBY, BESCRCRFEHRBOBEYELT 5.

RAEMBORZIC X, FHROFMBESRoN 2,
IS DBEHICOWTEFNZNOEiEEKD7 b
D%, MI3ZRT, FEEEHORDHFIZ DOV TIE 10.A
—2(0)T#EHRT .

sy, L TIZIZAILTE - FEREEOE = b b,
BAE» I CON, RECHEEER S, £/,
HI AL LT, BEAETS T VI BREB LY,
BRXHRUHEE CIRRPLEEIC T 7 v YT SEA S
BRoh s,

Iho s AEN, ZORBECR LTV EED
FAEBL—HLTWE ZEsbrs, b, &R,
wHE, WEE, KFEOREME, H5—2aE,
(EAAZ, SEETE, ANFEORI)IEEE, F48R
OREMIZAFHEE, AHORBHIIHERBED Zh
FhOEREBLS =BT 2, ZOILiF, ThH5HE
MRS 2N T NOMBEHOBRECIZSDTDH
B EERBT L, Fiz, BRATOREMIE, &biT
WHEBOEMEERX L TWwWS, ZOREiE, fi
DREMEBRZOBEENIFEULL S, Lnd, &
ROEELZH > TBY, ZTOREERIIEGERE TR
fenfeeoTwd, fE->T, ZOFEHIIHIEE
B X > TELC WS L0, L aEHEEDIL
F—FENOBHEE ) DDEEZLNS.

9. HRARUTHEREAM

FEHIBOE ZRHEEY P, EERORES
TTHRBRENECREEL TEBH, ARAI (1960) i
ko> TZOEMEEN AN, 0%, IR,
BEATD W XD, FEHIIC X2 HFEROETHRAAL
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shitz, La»L, LA, %EE(1971) TiX, FcHAE
HUR P ERIC 2 C groove mark DEENETH D, i
hOMEBHES TR, BiZ, EORKHTEE
oW TE, TEXPVRIHABHS TR Y, %
2T, AR TRIEFAFAECR CTREORE 2 1Tx
D &R, EADWHERRGEERG THIRAOH#
TE®RATz.

TRIE, Fy—E54 FOBED THR VA
DHRICR S FET 5, RFRAMIHTHRA %~ 3 HEH
BEnER b L LT, flow mark, groove mark,
ripple mark, bounce mark, crossbed 2% 9D, ¥ih
IZ crescent mark, foreset bed (&) 2 ¥ 03H 5.
REOAROEER, ZOmRERTEBbNE A
mE, HEOEMEDOXTALZAEL 2. TR,
WREOMER %, HiEOERZHEIIATFIZH & LK
BTofmed 5,

A, FHEEFHEC L >HRANEE

TSR E AR 2 AW T, SHERAE LR
REICHIE L7z,

RS c g 2 B 12358, ZORE A%
2 S HPORETTH & O HAHB—B L -8, &
KOBHEREED, £-7T, BBP RO
BE L 7205 RF S B TR R, BRI

SO ER GBI AT E R L T b e EL 5.

Z DR RKDOHHER 22/ H % Max (R#h), F D
HHFEEFFOAAE % Int (PR, R/NORBEE®
FoAm % MinGE#) & 32 (UhL, #HE, 1983).

1 HIEDOFEE S SEAEL TWwE e, ZnZ
NOBIIZOWTEEEDDENELS, X, &
ARIEFORE, MICRERORE, AT OB
FBHOHADE EEVERBFTLDZbDTHS, o
T ZITR=ZEB2THEENICLINOE £ £ %
RTHDIIZDOWT, Max & Min OEiHAKFH & D
% ¥ A E (0~30°, 30°~60°, 60"~90°) T4 & % 1T
oz, '

—7, RBYENHET 556, BRI ATt
<, HEIIEE IS I OBNR L LE L R
BTHLEEZOND . ZFIT,HELEHTY 0°<
Max <30°, 60°<Min<90°D  DIZ DWW T, DT
BEN2WMAOAMERD T2, 2D, Max (Eiih)
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EMin(E#E) OHEFAVER ECERS D% A
type, Max (R#f) & Min(G#l) OHBRAFAHPERL T
2D % Btype &£ L,BI&IZ D w3 EEHA, £
FIZOWTIREMOB AR EZRT DO E LT,

‘JonizAGEE, LKW, #E0Q9I7TD RUEHET
DOENRATIC L > THB o NI FE & Lk, BatL 72,
Z DR, A type lZDOWTiX, EEiAME Max) &,
BATHEONLFMABE K —ET 523, Btype iZD
WTIX, HEOFHABZFORAMEER LY, K
SICBBHD8H5, Z0O BtypelicDW TR L,
WAE—BLEVbDRLT, HEHOSHENEHEIC
U-oTBY, KERZBRATHENCSHAT 2DTH
5,

PEDZ tpo, WHERAED» SRR EHE T
2354, 0°<Max<30°, 60°<Min<90"T$EH 30°
LIHOZ 20 23 5,512 Btype 122 W\ Ttk
DREORHICE EE>TW3HDICDODWTHEZ
i D hl DO A

B. &R D#HE

IR, Rk (1971) R UEPFFRIC AT 2 B4 SE
IoTRonA, FHEERAHCE->THE N
TRl &R R LD dS Fig. 14 ThH 5.

T, BBOREIZOWTERARTRS. 8,
Z ZTHW2 F60, BREOREMBOILICHT S
HTHY, HEURFOMT A ERT DT R
U,

V& EEE, EFE (a)
4FHFBRUVEFBTHIX, ABItHETCl»o/H
DWEERT. —FH, BFELHMIABERICRT

Ehsdb~DfmEERT.

EFRBTEIE, SREEET2RKEWE L VR
D, iz, WETAERDIRRIC, BRERLEE b o
HEY L DVEWEEZRTIE LS, KE=ZR0OFEHK
72 HERRY) & I ERGTR O B 2 W AL IR 9 &
fitisahicrEzohn 3,

COEKEWE X LETHRLL, EEEE LD,
AEOXhr T REB W EREABICHEHBET 2
Z o, KBRAL TG & OB OB TR
DL, oDy —E5 A N R OE S EI
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Fig. 14 Paleocurrents in the Chichibu Neogene System.
(a): The period of Ushikubitoge Formation and Miyato Formation. (b): The period of Yoshida Forma-
tion. (c): The period of Sakurai Formation. (d): The period of Nagura Formation. (e): The period
of Saginosu Formation, Tochiya Formation and Kamiterao Formation.
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TolekEZOoND,

&E@EE (b)

KBz OWTiE, EFRFHAORXITHTSH S
23, BEERICDOWTIE, Fh oIt DTN LEETH
D, BFELIHEERMUE, Bl o0Mar#E
ATHBZERERLTWS,

QtxHE (o)

ATGETE T ERRED 5 DRNAHR L LD D5,
IS IA T FEAL T 2 &> HCRE 1]~ D AL 5
5.

ABIRItHTcRACEBEREL, BHRO_FLLE
3, FHiZ, JLETIZR T » FHEBEENES RS
haZehs, RELHIEZ ORH, ELKED,
ZOWKELI:H% 5 —EF 4 Mk BIEED A TH
ST ENTET, AT THIEICL > THi-> Tz
EEZ LA, ZOMBOEHEICL DEMICZD
dipizbERL, mir s3I nizs—v 54 M,
dkokEGICHIN TR ZERICEZ LD ERD
na.

WEERE ()
KBHERFRIC AL > & ORIV LW BRA K
BH, —7, EroOE LR TE D, SKEE
HebESILCHEBIEL, PERLTWwa Z L EFEL
0,

O/ BB, HAE, LFRE (o

B HEBEULETIR, HE»oOHBYORIRIE
L3, 2T, @i snibinTs), 2
ORI IZ, ZHETE L, S MED M REIZH
NAATWIZEEZONS, DI X, MRV
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ZEMBSHTRBEINS,

TSR REOEBIC T 2 RE b, s [FE
EHNICTRAT 2EAERT.
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10. HBETAEHER

A AERUTF—20FER

BERSHECEL, SHE0RII oL TAE
Rk 1 @izt L T 5mT 8 2 12& K 30mT % TE
BEEIA B RIB IR 21T o 12, ERBEMRGC B B 1R
R BERIHAOEE Fig. 15107,
ERREREIC X s BEHA A, S 0SEGE
QEZDLTHREACELL, L bRE—DEHR»S
Brfho 2 DORBOBERAL S b 9Ll LN

~tﬁﬁ%%?é@ﬁ%éwgJﬁm.:®%wﬁ%

BbFAO L) BB LR BZFERELT, S48
FIDIER LU LRUERRETH - 25, H L,
#BoOBREORIZ XD ER L R LI X 5L
Ezonb, £72,35mT & THBEEHEL 7212
b5, WEOER 2MIET % HIORERIL AR,
BEOHNKREBEOFNErMA T nEbD8H 5
(Fig. 15-b), —F, ZHHEBITE > T, IR RS
BALR S BEB Y Brh % b O (Fig. 15¢), &
THEBEREL TH, BERLAMIELLEZVLLD
(Fig. 15-d) 3% 5%,

MR ORI D 5 B Hs 3@ 3= O HIBRRES A O
SEELT, EETELINEIDPIRDODVTUTOHR
WEARITTREL, T—DORBRETE -7,

i) BREWCEBIET 2, AHEOEXRT =
OBV IZOWTHEL, Rz, BAEEH
Bx, HUZ8IC>LWTHIET 5. D=
FNFNZOWT AXDRE~NZ b HES
n, ZOBME~RZ v v, BRT 3=K55
FREFNIZDWT 2ODI[RTZ bVHIRD
S b (N - FE, 1983). D2 DDRY
M DE %, BREBCAFMOAEOEICHEE
L 7z error angle (angular dispersion) 2% 10°
PEobDix, fIERFERENOBILSTIE
Thd e LUTHRAL.

i) 81/ k iz & 0EME h B BRERILFED
R¥ERZE \CFHY 3 % A (Collinson, 1983) 25,
13BN D& 227U ED b DI, Z DFEEND
BAERRIIETH 2 £ LTHRA L.

iii) HEOERFHERT ORI AR D 95%
EEMRNE, BEOHIREE Ffrmezsted D
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Fig. 15 Changes in the direction of remanent magnetization during the stepwise AF- and
MW-demagnetization.

tion (mT) and duration of MW-demagnetization (min).

kA/m for (a, b, c, d, f) and 1X10~7 kA/m for (e). a:
changes irregularly by the stepwise AF-demagnetization.

two specimens from the hand sample.

Numbers in figure represent the intensities of AF-demagnetiza-
One division of scale is 1X10°¢

The remanent magnetization
(B) (C): the directions of other
b: The remanent magnetization is parallel to the

present geomagnetic field through all step of the AF-demagnetization before tilt correc-

tion.

¢: The secondary soft component can be erased by AF-demagnetization.

d:

The remanent magnetization are stable by AF-demagnetization with the original direction

of normal polarity.
the stepwise MW-demagnetization. f:

(S

stable under MW-demagnetization.

The remanent magnetization changes unsystematically under
The remanent magnetization of reliable site is
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Table 2 Results of paleomagnetic measurements of
the early Miocene marine sediments in the Chichibu
Basin, Central Japan (I). N: number of speci-
men, AFD: field strength of alternating field
demagnetization, Jn: magnetic intensity in 10°¢
kA/m after AF demagnetization, D, I: declina-
tion and inclination of remanent magnetization
before tilt correction, D, I (corrected): declina-
tion and inclination of remanent magnetization
after tilt correction, EI: an angle of dispersion

which is calculated from 4 pairs of measured

precision parameter,

a95: radius of 959% confidence circle of the
measured direction in the site, o :
gular standard dispersion of paleomagnetic direc-
tions which is given by 81/vk, Criterion of rejec-

tion for unreliable magnetization in the site (i—iv)

and sample lithology are shown in remarks. S:

sandstone, M : mudstone, T: tuff TS: tuff-

aceous sandstone.

magnetic vectors, Kk:

radius of an-

Site Horizen N AFD  In )l

—

D1

m
—
-
R
)
o

(m) (nT) (corrected )

{ Kamiterao Formation)
CB54 6842 3 10 0.221 34.6763.6°26.374%.47 6.4713.2 35.4722.37ii M
CBl5 6829 3 10 0.219 187.3 74.4 143.2 £5.0 10. 2.1127.1 55.9 i S
CBI5 6799 3 25 0.3% 85.2 -0.3 84.8 15.3 3.

CBS3 6537 3 25 0.073 173.3 56.8152.2 45.5 18.

66.9 15.2 9.9 iv M

w v o

1.5 --- 65.9 i M
CB43 6516 3 15 0.289 323.4 36.0 312.1 38.0 13.5 1.3148.5 58.8 i S
CB31 6530 3 15 0.188 26.2 50.5 49.9 44.6 13.4 47.7 18.1 11.7 i M
CBS2 6309 3 10 0.172 18.2 56.7 39.6 58.2 8.1 13.8 34.5 21.8 iii M
CBO7 6487 3 20
CB13 6479 3 20

=

2201 0.5 42.3 15.4 68.7 23.8 2.6 102.0 50.2 i SM

o

-261 295.5 45.4303.2 56.3 11.6 2.5 101.3 50.2 i M
CB34 6423 3 20 1.13 75.4 60.9 100.6 48.8 5.9 5.7 57.4 33.9 ii S
CB30 5410 3 15 0.234 5.8 41.5 17.5 53.6 11.9 18.6 28.5 18.3 i M
CB46 5410 3 10 0.355 5.1 50.5340.4 70.8 15.2 25.2 25.1 16.1 i SM

3.3 741 41.0 i S

CBS1 6305 3 15 0.163 27.9 43.9 58.0 46.6 14.0122.3 11.2 7

@ N

CBO8 5333 3 10 0.415 5.2 58.7 215.9 86.3 5.

C836 6218 3 10 0.199 226.5 B81.5195.5 68.4 8.7 5.0 62.5 36.
CBL4 6171 3 15 0.309 278.3 21.0 280.9 33.5 10.6 31.3 22.4 14.5 i M
CBLG 6107 3 20 0.464 324.4 34.5 331.4 36.5 9.4 68.0 15.1 9.8 iii s
CB45 6056 3 15 0.347 340.3 65.6 34.2 82.5 7
CB44 6000 3 10 0.303 356.2 63.8 13.9 57.0 11
CBI7T 5344 3 20 0.410 243.8 70.2 290.2 80.2 5§

1.1 -— 77.2 i1 §
11.2 38.7 24.2 i S

~N v ow

4.4 67.3 38.6 i

( Tochiya Formation )
CBOS 5846 3 15 1.15 199.5 -61.1 245.2 -5i.8 2.7 1.8 146.2 58.8 ii S
CB25 5832 3 20 2.365 10.6 -5.1 18.9 -52.3 5.0 2.1127.4 55.9 ji §
CB42 5814 3 20 0.329 46.2 39.8 62.7 34.5 8.2 1.0 --- B2.6 ii S
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Table 3 Results of paleomagnetic measurements of
the early Miocene marine sediments in the Chichibu
Basin, Central Japan (II).

Site Horizon N AFD  In D I D I EI k «95 o remarks
(m) (nT) (corrected )
CBO6 5750 3 25 0.312 164.0 -36.3 19%.0 -46.3 11.3 3.3 73.2 41.0 i S
CB04 5688 3 15 0.570 230.9 34.0 216.4 34.6 8.1 2.3 114.9 53.4 ii S
CB32 5665.3 10 0.295 11.5 43.3 27.0 39.1 8.8 30.3 22.8 14.7 iii §
( Saginosu Formation )
CBSO 5644 3 20 0.398 340.7 28.1 345.6 20.1 4.5 2.6 100.7 50.2 ii S
CB43 553 3 10 0.158 0.1 38.9 15.1 30.3 4.6 2.3115.5 53.4 ii §
CB48 5550 3 10 0.229 68.2 53.9 93.7 63.6 1.6 5.3 16.5 10.7 S
CB33 5475 3 15 0.207 8.4 51.6 27.2 48.3 11.1 2.8 96.2 48.4 i MS
CBQ3 5443 3 20 0.232 46.5 41.4 48.5 31.8 9.2 2.5100.3 50.2 ii MS
CBID 5403 3 25 0.451 192.3 -3.5193.3 0.4 11.8 2.5 107.5 51.2 i §
CB47 5384 3 10 0.269 284.6 74.3 235.1 539.7 7.0 1.2 --- 73.3 ii S
CB)2 5243 3 15 0.284 340.1 36.8 22.9 38.3 7.0 2.4108.3 52.3 ii §
CBi1- 4884 3 20 0.352 351.2 -17.8 333.3 -22.0 4.5 3.4 B8L.9 43.9 ii M
( Nagura Formation )
CB12 4841 3 25 0.343331.5 42.3 2.1 45.2 11.7 2.65102.9 50.2 i S
CB38 4578 3 20 0.564 356.2 49.7 23.4 57.3 4.3 10.1 41.1 25.5 ii S
CB23 4541 3 15 £.230 328.8 59.3 298.3 80.3 13.0 10.0 41.2 25.6 i SM
CB37 4528 3 15 0.627 50.9 40.2 7.1 38.9 5.6 5.6 53.0 34.2 ii S
CBO1 4516 3 15 0.256 103.9 79.0 137.3 60.9 13.1 4.2 0.2 33.5 i S
0G36 4487 3 15 0.634 236.4 41.1 266.9 22.2 4.4 1.1 --- 77.2 ii $
CB4l 4484 3 15 0.254 309.2 85.6 144.3 64.3 9.8 6.3 53.8 3.3 ii MS
CBl8 4434 3 20 0.304 270.8 -1.5 284.4 51.1 10.8 4.3 B6B.6 33.1 i S
CB39 4333 3 20 0.466 14.3 43.4 43.7 28.3 6.1 17.0 30.8 19.6 iii $
0637 4243 3 20 1.13 315.3 55.0 337.4 43.3 4.0 2.2 119.8 54.6 ii $
0638 4223 3 20 0.480 118.7 12.7115.5 22.5 9.8 1.0 --- B1.0 ii $
CBIS 4208 3 20 0.352 304.3 -28.2 295.3 3.4 9.8 35.9 20.9 I3.5 iv S

LLTlEo k.

&, HUEMER L 7B, BAEDHERRLS O

TTHBERE LD RELT, BAL.

iv) ZOHIETOFREL - BEREHEOR A
B3LUTH LR 70 ED S DIZ, Fitso
BERF L L < id, HilgS O Mg gk %
EELaRL, BALT.

PEDER, 12507 — 5 BMEBOB T3 6D

LaLl, Zhol2MmoiEhd 1 idicoE 113

DEFMBE U DEIL T iRni-d, Hiik

BOBENERBIN TR,
%2 OFBRNTIIE LML ER> THwTh,
BA TR TETH L b Ly, 2T,
Zho12Mific o, Hic 2 AU OB 2L

7z, BREXL 7

BV
Ak
B
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Table 4 Results of paleomagnetic measurements of
the early Miocene marine sediments in the Chichibu
Basin, Central Japan (III).

Site.Horizon N AFD  Jn D I 1] I El k «95

o remarks

(m) (nT) (corrected )

CB28 4147 3 20 0.215 297.

~

56.2 244.8 73.6 5.2 4.3 68.6 39.1 ii S
CB40 4134 3 15 0.274 319.5 30.4 318.6 S51.4 7.0 12.2 37.80 23.2 ii MS
CB26 4109 3 10 0.196 357.0 25.8 17.4 37.2--17.3 2.2123.3 S4.6 i MS
CB23 4037 3 20 0.440 329.3 -4.8333.7 22.0 6.2 9.6 42.2 26.1 ii §
CBS5 4078 3 15 0.426333.4 30.6 8.4 27.4 6.3 4.3 63.1 36.56 ii §
CBO3 4066 3 20 0.478 398.9 54.7 56.1 77.8 .3.9 6.3 53.9 32.3 ii S

( Sakurai Formation )
CB27L 3983 3 15 0.565 357.8 42.8 37.3 53.6 5.6 20.6 27.9 17.8 iii§
CBZ7R 3383 3 10 0.495 357.6 36.3 30.0 49.8 4.2 42.7 19.1 12.4 iii §
CB24 3958 3 20 0.934 192.4 -35.1 220.8 -53.7
CB20 3917 3 7
0G33 3861

3.6 6.5 53.0 31.8 ii S
25 0.356 179.8 -53.7 207.5 -32. 9.3 3.2 B4.7 45.3 ii S
325 0.261 302.5 27.4 347.2 42.9 18.9 2.1126.5 55.1 i §
0627 3834 3 20 0.818 159.7 -26.1 188.6 49.7 5.7 1.1 --- 171.2 ii S
0Ge6 3725 3 30 0.584 322.8 14.4 339.3 43.1 6.9 1.7 --- 2.1 ii §
0GJ6 3690 3 20 0.438 11.9 28.3 28.0 48.5 9.3 5.7 57.2 33.9 ii §
0G41 3543 3 25 0.431 24.2 56.7 BL.9 63.6 8.8 40.2 19.7 12.8 iii §
0G5 3597 3 15 0.452 1.1 44.1 17.5 59.8 14.0 26.6 24.4 15.7 i S
0GJ2 3583 3 15 0.5i6 179.8 -25.5 26.0 69.7 15.3 10.4 40.3 25.1 i
0G25 3555 3 25 0.795 322.5 36.2 306.8 67.4 4.1 13.9 34.4 21.7 iii
0G30 3424 3 20 0.226 33t.0 67.3292.5 87.7 19.3 13.3 35.3 22.2 i

N
S
0G33 3527 4 15 0.767 254.5 57.1 216.9 56.1 6.3 1.2 --- 73.9 ii §
S
0642 3361 N

15 0.790 348.3 61.9 49.3 48.5 4.5 28.3 23.4 15.1 iii

0G24 3329 15 0.725 338.0 -30.3 337.3 -6.4 4.4 1.6 --- 64.0 ii S

3
3

0652 3319 3 10 1.54 13.0 56.7 49.4 57.1 6.1 22.8 26.4 17.0 iii S
3

0Gi0 3043 20 0.562 263.3 -73.3 283.4 -54.4 9.6 2.7 99.7 49.3 ii §

TEREWCEREL, fidoEE R, Z0EE
R L7z, ZOKER, 1S >LTHIdROHE
i)k > TR shs8, iz cHELFBBL

FiZ, Ins1Bn0EE e, BRAsnLE- D
—TIZDOWT= A 7 aEHEEETR - 7.

H#EGIC I ORI SnHE, b, HMEks
b EREIE 21T 5 Al OBRFAAL AL, BRAEDHER
Wt5 £ T TH RN, 105 % COBRER~ A
JOEEBIC LD, TOHRAEEIEEH, F0O
B X I THAITH 3 (Fig. 15-e). —F, BHorz11H
HOFRNIL TS E TO~ 4 7 ol L
THEETH % (Fig. 15-f).

PUELY, Zhs1 IS 0OBRERLMEETE 3
HHIERERT LD L L THES NI (Table 3, Fig.

?%;

Table 5 Results of paleomagnetic measurements of
the early Miocene marine sediments in the Chichibu
Basin, Central Japan (IV).

Site Horizon N AFD  Jn D I D I EI k a5 o remarks
{m) (mT) (corrected )
( Yoshida Formation )
0601 2772 3 20 0.373 37.9 35.4 39.3 25.9 11.5 8.0 46.7 28.6 i S
0G28 2708 5 20 0.979 29.8 51.8 70.4 63.6 4.4424.2 3.7 3.9 T
0629 2707 3 20 0.484 247.6 -21.3 258.5 -21.8 4.7 1.5 --- 66.1 ii S
0G04 2685 3 15 0.254 95.5 26.4 103.0 12.5 17.6 2.0138.2 57.3 i S

5

0G23 2641 3 15 0.172 288.0 42.5 258.1 54.5 17.5 7.7 48.1 23.1 i S
0G20 2353 3 30 0.445 232.0 -69.7 248.7 -19.4 7.2 12.8 36.1 22.6 ii S
0G15 2328 3 20 0.360 274.5 -31.1 276.3 -~5.0 9.5 2.2121.0 54.6 ii S
0Gl2 2323 5 15 0.823 224.56 -57.4 254.3 -b1.4 4.5 39.5 12.3 12.
0G32 2293 5 25 0.695 235.9 -57.5 260.3 -44.6 5.0 24.3 15.9 16.

g
5
0605 22771 3 15 0.323322.1 5.3318.4 29.9 6.5 12.8 36.0 22.56 ii §
3
9

w

OGOBL 2255 3 15 0.173 307.7 39.

P=

12.7 64.2 154 5.9 %.2 33.
111.2 35.7 15.3 2.1 #§8.1 S5.
0603 223;: 3 15 0.240 210.3 -63.3 214.7 -48.6 20.3 2.9 92.7 47.6 i S

0GJ8M 2255 3.15 0.206 B87.7 39.

[y

0G47 2212 3 10 0.303 263.0 -39.7 298.6 -32.8 7.0 8.3 45.8 28.1 ii S
0G33L 2130 3 10 0.387 287.0 27.3 346.1 57.5 10.5 35.0 21.2 13.7 i S
OG39R 2190 3 10 0.486 321.0 47.3 19.9 33.3 3.4 14.5 33.4 21.3 iii S
0G21 2159 3 10 0.236 306.6 49.1 9.3 B6.0 21.7 7.2 49.9 30.2 i S
0622 2098 3 30 0.340 203.4 -53.3 226.0 -25.1 3.5 15.8 32.2 20.4 iv S
0G13 1953 3 15 7.24 347.0 7r.8 43.1 2.0 1.0 42.2 19.2 12.5 iii §
0G18 1874 3 20 0.3% 48.1 34.3 51.8-16.0 5.1 7.0 50.8 30.6 ii §

( Miyato Formation )
0617 1759 3 15 0.09 6.0 -13.4 356.4 -23.5 31.6 1.2 - T73.9 i S
0G16 1637 3 20 0.191 295.7 -35.3 263.8 -15.9 10.7 3.0 98.0 46.8 i
0G46 1634 3 20 0.297 343.1 -66.6 286.3 -30.4 11.6 5.9 56.4 33.3 i
0G14 1580 3

3

0G48 1490

15 0.373 319.3 25.0 350.5 19.4 9.8 8.7 44.7 21.5 ii
15 0.226 217.0 -68.0 243.9 -31.8 8.4 37.4 20.5 13.2 iv

[Z N7 I 7 B 7}

16). HHHED b O X TEFRICEERL T# 0¥ HAE
K2 &, RAD=93.7, (KA I1=52.7, 95%(SH
1213 8.3 TH % (Fig. 17).

ZhoDRMOEHIZ, BoERLE O PR —H
KE, BIKE, BKEWETHS,

A—1, BEWAEE

Fig. 18 13, BMBOREWAE L, ZDOME %
FOMSESOBROBOEA NS ATH S,

HIE U 7o 2380 NRM (B AR ERML) 88 13,
2X107kA/m » 5 6X10°kA/m ThH Y, HER
SRR OB EHLEE X 6X10° kA/m » 5 2X
10°kA/m TH 3.

BAEHLEE S, 5X107 kA/m £ D /A nd
DiF, FEALY, B RViikE>TRAINT
Wa, EEGICIOBRA SR DI, 5X107 kA/
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Table 6 Results of paleomagnetic measurements of  Table 8 Reliable remanent magnetizations of the

the early Miocene marine sediments in the Chichibu early Miocene marine sediments in the Chichibu
Basin, Central Japan (V). Basin, Central Japan. N: number of specimen,
Site Horizon N AFD Jn D 1 DI El  k 295 o remarks AFD: field strength of alternating field demagne-
(m) (aT) (corrected ) tization, D, I: declination and inclination of re-
0Gil 1257 3 15 0.252 33.7 23.4 34.9-25.9 8.3 54.7 16.9 11.0 iv § manent magnetization before tilt correction, D, I
0634 1203 3 20 0.461 122.2 -30.0 196.7 -39.9 11.2 9.6 42.3 26.1 i TS (corrected) : declination and inclination of rema-
0643 1203 3 20 0.263 103.5 -44.1 219.0 -63.9 10.6 58.5 16.1 10.5 i TS nent magnetization after tilt correction, k: pre-
0G40 1136 5 20 0.701 3.9 -63.1249.4 -40.2 3.6 81.3 8.5 9.0 i TS cision parameter, «95: radius of 95% confidence
0633 1135 3 10 0.639 15.7 53.3 45.4 8.5 2.5139.5 10.5 6.9 iii T circle of the measured direction in the site, o:

0G50 1135 3 20 0.124 61.6 -32.6 312.3 -76.5 13.5 2.5106.2 51.2 i T radius of angular standard dispersion of paleoma-

gnetic directions which is given by 81//k, , Lat,

Long: latitude and longitude of virtual geomagne-
tic pole pisition (north-seeking pole), Lith: litho-
logy (S: sandstone, M: mudstone, T: tuff

0G19 1136 3 20 0.156 181.7 3.6175.1 9.9 2.2 0.9 --- 854 i §
0G44 1136 3 29 0.148 180.7 -83.6 256.8 -27.3 7.1 15.9 32.0 20.3 iv TS
0G49 911 3 15 0.249 353.0 -2.3358.3 2.7 5.5 2.3114.9 53.4 ii TS
0G45 911 3 15 6.

o
o
o
G
w
@
w
‘
w
o
~
'
w
@
@
o

5

0635 911 5 20 1.01 14.8 -51.1219.5 -43.5 2.9 18.7 18.1 18.7 TS and TS : tuffaceous sandstone).

0607 717 3 15 0.418 164.1 -65.1 272.4 86.7 11.0 29.2 23.2 15.0 i M

03l 67 3 20 0.382 148.1 ~43.9185.5 -24.5 1.0 9.5 42.4 26.3 ii S Site orizon N AFD D I D 1k a5 o lat lom Lith

HKIS 765 § 15 0.219 241.5 -43.1 255.4 -50.8 11.1 9.6 26.0 26.2 i S fr fcorrected ) D

HKOZ 762 3 30 0.600 20.5 -3.1272.0 -6.3 4.5 95.8 12.7 8.3 iv S cB48 5550 3 10 68.2°59.9°93.7°63.5°56.8 16.5°10.7°22.9° 171.3° S

HKOT 760 3 20 2.78 6.9 6.4 27.0 41.2 1.3 29.9 23.0 14.8 iii T 0628 2108 5 20 29.8 51.8 0.4 6§35 4242 3.7 3.3 55 1R3 T

WS 48 3 25 9.07 3522 273516 1.5 1.9 9.4 42.4 26.3 ii TS 0612 2323 5 15224.6 -57.4 25¢.9 614 33.6 12.3 123 3.5 1824 S

HKID 46 3 1515.3 3.7 42.0 9.0 6.0 1.2 494 17.7 1.5 iii TS 0632 2283 5 25235.8 -ST.5 2603 ~4.5 243 153 16.5 225 1419 8

KL 688 3 30 2.47 30.8 60.0161.5 75.8 173643 6.5 4.2 iv TS 0G40 1% 5 20 330631 8.4 402 B3 BS5 50 234 182 W

WCS B4 3 15 0.380 305 -5.6 W6 206 17 12 — Tog i TS 0635 911 5 20 14.8-51.1279.5 -48.5 18.7-18.1 18.7 10.4 1611 TS

HKD3 654 3 15 0.654 269.5 15.0 348.7 73.9 8.5 158 32.1 20.4 v TS HOS 847 4 25 258.3 4272042 -394 518 12.3 113 23 1572 78

HKOG 653 3 20 4.94 6.3 68.5 28.5 5.2 1.5 25.8 24.8 15.9 iii § HKIS 635 5 252573 -56.4 3074 566 1731 5.8 6.2 21 1783 TS

WS 67 4 25 275 2993 -42.1 2862 -4 1.0 518 129 13 TS HKI3 613 6 20 270.9 -50.2 216.8 -55.5 17.3 16.5 13.5 15.6 164.5 TS

KT 837 3 2017.2 329.5 49.8 2.6 68.1 O0.5242.9 7.3 5.2 iii TS HK12 534 5 25250.5-56.6282.0 -44.0 76.8 8.8 9.2 6.0 138.7 S

HKI3 635 5 25 3.03 257.9 -S6.4 307.4 %65 231731 5.8 g 15 0¢335 15268.0°33.0286.2 740.5 16.0 13.7 20.3 1.3 183 S

WK 634 3 25 0.358 305.0 -15.3 303.5 2.3 9.9 3.5 T7.2 427 ii TS

ML 620 3 20 1.53 3141 -5.53123 128 2.2 1.2 - 7139 ii TS

HQ2 G163 25 0.401 2112 -21.9203.7 -39 2.3 13.2 1.3 2.3 i 5 M & D DIMORHERACTHE 2R, EHEIVIZ X DR
Haniz bk, BRERACERE L OMICERCBfRLS
Ronkwn,

Table 7 Results of paleomagnetic measurements of ¥, RBHICE? L, MABLAEBEE S,
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Fig. 16 Relative declinations of remanent magnetization in the Chichibu basin, Central Japan.
for the normal polarity, open arrow for reversed polarity.
show opposite direction.

Solid arrow
In the case of reversed polarity, open arrows
Solid circles are sampling localities for paleomagnetic study.
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Fig. 17 Reliable directions of remanent magnetiza-
tion of the early Miocene marine sediments in the
Chichibu Basin, Central Japan. Circles represent
95% confidence limit of mean direction ; solid line
on lower hemisphere and dotted line on upper
hemisphere.
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Fig. 19 Magnetostratigraphic correlation of the
early Miocene marine sediments in the Chichibu
Basin, Central Japan, with the ocean magnetic
anomaly sequence and the early Miocene marine
sediments in the Ichishi area, Southwest Japan
(HAYASHIDA and ITO, 1984). The longitudial lines
in the magnetostratigraphic column of this study
indicate the stratigraphic interval without reliable
paleomagnetic sample.
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Fig. 20 The bent shape of pre-Miocene zonal struc-
ture and the paleomagnetic directions of the early
Miocene marine sediments and volcanics from
Southwest Japan (HAYASHIDA and ITO, 1984) and
the Kanto Mountains. 1: Hida Belt, 2: Hida
Marginal-Joetsu Belt, 3: Mino-Tanba-Ashio
Belt, 4: Ryoke Belt, 5: Sambagawa Belt, 6:
Chichibu and Sambosan Belts (black), 7: Shi
manto Belt. Median Tectonic Line is defind as
the boundary between Ryoke Belt (4) and Samba-
gawa Belt (5).
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Fig. 21 Reconstruction of the Japanese Islands before opening of the Japan Sea and the

indentation of the Tanzawa Block, based on the present paleomagnetic results.

Median Tectonic Line.
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