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Fig. 2. Columnar sections of Ubara district. peb., pebble size; gr., granule size; vc.very coarse grained; . coarse grained; m., medium grained; f,
fine grained; vf, very fine grained; mdy, muddy; sty, silty; sdy, sandy; tfa, tuffaceous; scoc. scoriaceous; sl, slightly; sd, sand stone; ms,
mudstone; cry., crystal tuff; sco, scoriaceous tuff; pum, pumiceous tuff; v, vitric tuff; ps, pumiceous scoriaceous tuff; turb.ms, turbidite
mudstone; msv., massive; lam., parallel lamina; crlam, cross lamina; conv.lam, convolute lamina; grd, grading; R.grad, reverse grading; sort.,
sorting; wv., wave; pat, patch; ac.lap, accretionary lapilli; pp, pseudo-pebble; h.g, hard gravel; lith, lithic fragment; grn., grain; pla, plant fossil;
F., foraminifera; shl, shell fossil; tra, trace fossil; mt, magnetite; px., pyroxene; acc. accessary; aci, accidental; ej., ejecta; dom. dominant; w.,
white; pk. pink; ppl, purple; gry., gray; bg. beige; bk, black; It, light; dk. dark.
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Fig. 3. Change of sandstone ratio and unit distinction of the strata in Ubara district. Ratios of

sandstone (turbidite) are calculated for every 2 m thickness in the strata, without tephra, and added

turbidite mudstone to sandstone.
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Fig. 5. Outcrop sketches of ‘Katsuba Fault’ and ‘Yoshio Fault’. A, Katsuba Fault (Katsuba Fishport);
B, Katsuba Fault (East end of Risokyo); C, Yoshio Fault (in front of Kaityu-koen park). Sketch points
are shown in Fig.l.
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BETOF 7 5 8B Am86 {11 & v THLiE, HHAd
% IED CNO # (8.2~5.4 Ma) Icxttha s, o
2 &k & v LI UB-03~05, 10~12, 14, 15 ® 8 &
Bhoid, WFh b CNIL o LE2EET 55,
Reticulofenestra pseudoumbilica DS E H L, » >
CN9 ¥ %4 D. quinqueramus WEHLEWVWI &h
5, CN10-CN11 % (5.4~3.7 Ma) icxttbc& 5. £/
Ky2l (Hk) B E & 0 #REL 72 UB-13 » 5 13 Amawr-
olithus cf. delicatus %% L1, ZofE3ftho
Amaurolithus B L ElH, CNI0HOD LIREEETH
% Amaurolithus primus & & HIZHKT 5. %o
Pseudoemiliania lacunosa DEH LT W I & EEZ
GbhbeT, ORI CNIOFICHHkTEE b &L
7z, 5B, EEED» S D. quinqueramus 5 1 BFELR
LS, RERE, SR CHSHICEBHERLC DT
b5,

CN10~CNI11 # EHE L afktico v, E#H
it %4059 % Ceratolithus |&<° Amaurolithus & D
EHHESSHBHPICBVLTEELDTEV D,
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Table 1. List of calcareous nannofossils in Ubara district. Sampling horizons are shown in Fig. 2.

58383 8igs 8o ainTen g
melenumber £ 88858888888 88585655
Abundance/Preservation iA/Mi A/PiA/PiA/PiA/PI B iR/PE B | B {A/MA/MA/MIA/M:A/M C/PE B {F/PF/MIFM
Etching/Overgrowth :2/1:3/1:3/2:3/2:3/1 3/3i 2/1:12/1i2/1:2/1:2/1 3/1% .3/15:2/15:_2/1
Amaurolithus cf. delicatus : R P '
Calcidiscus leptoporus Ri{F{FI{FIF iFiFiR{FICIR
C. macintyrei R F ¢ i F
Ceratolithus aff. armatus R
Coccolithus pelagicus A{CiCiCIF i FiCiCiFiC R
Cyclococcolithus sp. R R
Discoaster berggrenii R
D. brouwerti R R
D. challengeri R R R :
D. intercalaris RiRiR RiR ; i ;
D. pentaradiatus RiR R F{F{RI{R R P
D. quinqueramus | R i F ri i
D. surculus RiR R R{RIR
D. variabilis F:FiRiRIR RiRiR ‘R
Discoaster spp. CICiCiFIF R FIiF!FiF!FIiR RiRIR
Discolithina japonica R i
Discolithina spp. R
Florisphaera profunda CiFIiFI!Fi{R
Helicosphaera carteri RiRiR R{F R iR
Helicosphaera sp. R iR R P
Reticulofenestra gelida | C{FiRIF iCIFiCiAiAIC FiFI{F
R. hagqii {FIFiCiFiC iCIA{F{FiCiR
R. minuta CiRiRIRIR iFiCiCiCiR{F FiFiF
R. minutula {A{AICIAIC AiFicicicici F!FiF
R. pseudoumbilica; F i A i R i C i C FiR{RiFiC|F
R. producta FIiFiAiC!iC CiFi{FiRiC R
Sphenolithus abies RiRiR F RiRIiR , iR
S. neoabies CiFICiRIR FIRiRiRiRIR: ’
10:10:10 10:10:10 10:10
Nanno zonation (CN) { 9§ 9§ § i § —iXxXi=i=1f § 1108 S P S - XXX
11:11:11 f11i 11411 1111

Abundance: A = abundant, C = common, F = few, R =rare, B = barren. Small letters mean reworked
specimens. Preservation: G=good, M=moderate, P=poor. Etching and Overgrowth: 1=slight, 2=
moderate, 3=strong.

X 6. #HBEHIE, SEHTIRENLAGKESF /LAOEE. $XTOEREIFEUEERTHD, 25—
N—{3 10pm %2R, BHE 1~6,9,10, Xb IAHFEERMSIEE, EH Xa, 20,21 BEXRLETH 2.

Fig. 6. Photographs of typical calcareous nannofossils from Ubara area. All photographs are same magnification and scale bar indicates 10 ym.
Photographs 1~6, 9, 10, Xb are phase-contrast micrographs, and photographs Xa, 20, 21 are cross-polarized light images. 1, 2, Discoaster
quinqueramus Gartner (Sample UB-02); 3, Discoaster berggrenii Bukry (Sample UB-02); 4, Discoaster pentaradiatus Tan Sin Hok (Sample UB-11); 5,
Discoaster brouweri Tan Sin Hok (Sample UB-10); 6, Discoaster surculus Martini and Bramlette (Sample UB-10); 7a, 7b, Helicosphaera carteri
(Wallich) Kamptner (Sample UB-13); 8a,8b, Calcidiscus macintyrei (Bukry and Bramlette) Loeblich and Tappan (Sample UB-03); 9, Discoaster
variabilis Martini and Bramlette (Sample UB-04); 10, Ceratolithus aff. armatus Muller (Sample UB-10); 11a, 11b, Calcidiscus leptoporus (Murray and
Blackman) Loeblich and Tappan (Sample UB-01); 12a, 12b, Reticulofenestra pseudoumbilica (Gartner) Gartner (Sample UB-02); 13a, 13b,
Reticulofenestra gelida (Geitzenauer) Backman (Sample UB-14); 14a, 14b, Reticulofenestra hagii Backman (Sample UB-11); 15a, 15b, Reticulofenestra
minutula (Gartner) Haq and Berggren (Sample UB-10); 16a, 16b, Reficulofenestra producta (Kamptner) Backman (Sample UB-03); 17a, 17b,
Reticulofenestra minuta Roth (Sample UB-01); 18a, 18b, Coccolithus pelagicus (Wallich) Schiller (Sample UB-01); 193, 19, Cyclococcolithus sp.
(Sample UB-13); 20, Sphenolithus abies Deflandre (Sample UB-05); 21, Florisphaera profunda Okada and Honjo (Sample UB-10).
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B, 475b 5 Ky2l (Hk) & » TR O, BIHEE
FHRE~PED CNIOFICHI L TELZA TV
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1B, AHuRicERT AHRENF /{LEEX 6 IR
L.
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1. EHOBMNEESMENER

Ao & 5 ic, AFEHUSTIE, RE(AHTTREIC
REEWELWEEMENEEL, WS REE
B FiES 5.

BFHIcida=y b | OWEBHELETSH, O
BHEIREE EHEICHEYL, 2=y b 2 0REREH
AROKEBA*HHEOTIEHTH S, hiBiEHL
(1981) i3, BR¥ETER TR, LA LOHETEK
BEORBENRBEDA NS D, H—E/IHoLL
NHs & ERE S F T ot T, EEE (Am83~
AmOl) I b ERELENREEST S L E2HE
L, ChEFEBORBNEEETHLELTVS,
[EIB 1 HhFRA I /D L BEEEA B\ 1o SEEHE, TRIRE 12
Wb OB Lz Eh o, BBIIAEE EED
R OFRIRHIEE L2 EHES N, DR
EHPHEYPEEOREL D TH > o EDHEEES
n5.

KiEBH RIS T 22 = F 20RER, £E
DEEL, BETE7 753680 Eh o, HRERE
DEVEBHEROHEREY L EIONE, 2=y 1
OWEERIFTE, Ok RBEBHEBEY, KEBH
HOFEd ab b bt thIE (%9 13 Ma; 545,
1998) LIREHEIch-0BEL TV EEZEI SN
3.

Z 0k, BEVWE (BB OGN~ A
3 (=9 +3). 53, EHMERI{LERL, &L
%'ﬁ@ﬁ%&?éam TEE DEHECTEES OME

UEAPEWIENLD, F—E5 4 &l
5.;@9—t94rﬂamﬁ%ﬁ%u,ﬁEKwa>
PRLNOEEN S TH S, FERBICHEL TEREE
A %[RRI 32 L 72 Tokuhashi (1979), g3 »
(1981) Ic & hid, BBJIIFRLER V- + TIREE Kyl
DHI120 m TRLD SWENHEREEDTVWE, Th
X OEA OIS LRk TId, WEOHERKEIAG
HEKy3 D40 m TR TH Y, S SICHEADERH
MEFEHTIE, 88 Kys D40 m TRADERED
THRTH 3. ChICE SICHAICAE T 2 #EFE D
FABERAEMZ 2L, EHICITLICRE > THEOHER

DOREIBNATWE I EMbh» 3 (K7). [E UHBEH
HohTth, HEPERLTIWEOHREN Kydb 0k
1 5Th %05, BEEEER (&EEtr 7 - TR
Ky5 OFHLIC bR RE W EBHIEIEEL, HTVE
B < & RSB R I 2 & 2R L TWA. To-
kuhashi (1979), %45 (1983a, 1983b) (3, EEBEDHE
HEREEZFHEMICEIT L, B8 Amo8 » 5 Ky8 [B#%
BEFRMERTE LT, BRYEEBODIRENICEREL
RS ME S ST LD IC s —E 51 b AHERE

L, ZOHBER (74 —%— F+2) FREN
BENHLEROHMAICS - LTVE, &5IC
i 8@ Kys LIk, #BERIKHIER - skEHH &
h, YHOEFREEHRD S, EEPHLEICE X
SHEERRMOTRICEBITLTVWS., 0BTty —
E5 A - OHERSEBASTEA L, HEBERAEICHBRAIC
WA TV - o &Rl N 5.

EEMIE T, BEKy505 Kyll B TR,
Blic PRl (=5 +4) BAZ b DD, BV
7=t 51 MLENSHERES 2SRV (== 5 b
3,5). Tokuhashi (1979), Hlgixh (1981) TH,
DOBEREOBFRTOUENFEEL, BEOELLL
BRIV Ep S, OBICEERRKIAL
RENfELTWA, BEHIN S, fiutife zhizs
BEMEDL S Y, BERKMAREOTIMEL TV
LEZONS.

BB Kyll~Kyld [ (== » b 6) 3, $EHEHINEH
PRFTRCREAEDHUIRTREMNHEET L&D
5, COBHAIRY — 54+ OERFEESEKELTY
Tl EMhn5,

ZO D Kyl4 i 5 Ky22 o3 Tld, Hific
L - TEHRUBES»BYRL S, +Hbb, #BE
WIS T3, W23 BHEH Kyl5 Blich e hIcEE
TBDAT (=9 }T7), BEAERRENLERETS
D (2= +8), ESRH50m TH 5, BIIEE
BEMETE, WEEEOMBIEREL, BEEIH
170 mic &4 % (Tokuhashi, 1979; 1§ 12 5>,
1981). Tokuhashi (1979), {45 (1983a, 1983b) iZ &
g, ¥—E5M FPEEFRT S BAFHEBL, BRa
FENCEITT A EARLTVWB I ENS, 2=y b
6 DIKILHIDH E, ¥—ES A FOFRBLEDLY, §8
JEHNE (AR R D SIREIC R Th TV 726D
EEZ N5,

BB Ky22~Ky23 BHET 13, #BEHIS TR TAIC
FEEEENEOWERERB TS 545, Tokuhashi
(1979), hlgiZAH (1981) Tld, fhoHUKHIEM S &1
D, 2FMICEERRMOESSEHETH > En
Hhhb.

I8 Ky24 fHiio 5 (3, $BEHIS T RIS OB
KL, WrbEWERESEREE X 5. Tokuhashi
(1979), dlBIFAH (1981) Ic L i, TORBHEfthoH
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Fig. 7. Comparisons of several route of the Kiyosumi Formation in the Boso Peninsula. Data of this
study (Ubara) is compared with those of Nakajima et al. (1981).
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X 8. FEEFMEETEERK. BISEE 2P A BRI (FEHD LHEhaEE G o2 o0
JtEmER L b, BAlTE, »oTHEEL, T TREIFIShTEbNI-RHOWE bR L 7.

Fig. 8. Geological section of Ubara district. N-S section of Risokyo area (west side) and Kaichu-
koen area (east side), both sides of ‘Katsuba Fault’, are shown. The part already lost by erosion is

also shown for the east side.
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The Neogene Miura Group is widely distributed
in the middle part of the Boso Peninsula. The
Ubara area is situated at an eastern end of the
geographical distribution of the group. Detailed
stratigraphic survey has indicated that the strata
between the upper part of the Amatsu Formation
(horizon of tephra key bed ‘Am85’) and the upper
part of the Kiyosumi Formation (horizon of tephra
key bed ‘Ky27’) are exposed in this area. The strata
consist of hemiperagite, turbidite sandstone and
mudstone, and numerous tephra beds. The strata
are divided into nine units based on the ratio of
sandstone. The strata in this area are thinner in
total thickness and have higher mudstone ratio
than those reported from the central area of the
Boso Peninsula. These characters suggest that the
strata are marginal facies of submarine fan. Repe-
titions of mudstone-dominant unit and sandstone-
dominant unit might be caused by glacial eustasy.
Set of normal faults extend toward NNE-SSW or
WNW-ESE trends in this area. In particular, ‘Ka-
tsuba Fault’ and ‘Yoshio Fault’ are large in scale.
Mudstone- and sandstone-dominant units are com-
plicatedly distributed owing to the faults. These
geological conditions are considered to affect the
formation of landforms in this area. The strata are
correlated with an interval from the CN9 to CN10c
nannnozone (from late period of the late Miocene
to middle period of the early Pliocene) by means of
calcareous nannofossils.
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