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" sd. f.sd.t--,ith 1.-c.pum.) 22 : : : : : : : 
turb. md. 

1•5) (sd.) ,, f.sd.(cv.l{~ ~~ -l : : : : : : : 

' sd. vf.sd.(cv.lam.) 15) 
(10) (vc.sco.?) 

36 l •Ol 

aJt. off .v.(lam.) m.pu m. 15) (sd.) 
72 

'°' 
and c.v. (msv.) f. sd. 140) 

45 sd. 

CV.lam. 
,. vf. sd. turb. met 1,~ (sd.) 

9 
2.52\ vf. sd. Qam.) turb. md. (7) 

sd. Ky26 9 turb. md. vf. sd. Oam.) 12) (w.v.) Ky27 4 I I~ 
12 vf.sd.(lam.;p"1.) 
4 sd. turb.md. 25 turb.m d. 126) (w.v.) 

,o gr.pum. 30 vc.-1.cry.(grd.) [vf .sd.(lam .) 

c.lith. (vie.) [~~sS~-) turb.md-,5 f.-v1.s d. (lam.) 
(10) (cry.?) 

40 ,. m.cry. , :u-i~t &'r:ii so 
(12) 

pp. 

sd. 20 ~~-~-sd.~u rb. md. 1.-pb .pum. 

,' 1urb.md.? m.- f. sd. 
3 sd. (-gr.gvl.vlc.) 160) (sd.) 

" f. sd. (lam.) :-~ .(t~~/ Ky 26 .5 
32 7 dk.md. -UB-1 9 

" 1~!~~d~,r-pum.J so pp. v1.sd.(lam.) 

\~:~:)~ f.-vf. sd. (lam.) pum. 115) 
20 sd. pla. pp. 

13) (sd.) 
27 .._ UB-18 f.1st·pum. 1•5) 

• vf.sd.(lam.) 7 F. turb.md.?(pla) (10) (sd.) 

65 
2' [~~~~-i~u~'.1~~g;Bg ·23 !urb. md. dk.md. (-pb.pum.)(lS) 

" ~-;~-~!~.) (5) (sd.) gr.-m.ps.(grd.) lam. 2' '-._ dk.md. (w~h cry.) turb.md Ky 2 6 . 7 120) 8.5 pla 
2 ,~~Zd. ~am-> v1.sd.(cv.lam.) (sd.) 

'° gr.pum. 
1301 pp. 117) 

" f.-v1.sd.(grd.) 
3.5 pum.cry. m.-c.pum. 

f.-c. pum. 
I•~ (turb.md.) 

15 (sd. ) pla 

19:1 
sd. 

(sd.) 90 m.-f .. f.sd.(grd.) 
fturb.md.) 
sd.) m.-c. pum. (vf .sd.) 

(18) 120) 
"1m. 

Iii (gr.ps.) m.- c. pum. 
13) (sd.) 

I•~ 
15) (sd.) 

150) 

~ 2. (-f:O) 6) 

Fig . 2. (con tin ued) 
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~ 3. ,.~IJl'Ut!J~O)tthJiO)li'.JlE.l:t.$0)W,:ftc.::1..-=-•, 1--IR5t. Ji/.!J[ 2 m .::·c C-r 7 :HiM'<O ,:.. a-inoli'JIE 
Ji (7-1::·sr1 r) O)/.!j[~O)J:t.$i:-3J<Qjf.:t>O) {li.'.PE/(li'JIE+i!EE)l. J-t'Y1 HJEE(ili'JIE(;::-@;Qjf.:. 
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. 

cc tJ{© o. ).!j[,,li'JIEI:. (HIH~-if 1 ;(O)li!'ft~ 

( 'f-\' - r' b*, !i!li'JIE, ~~hE~tJ c) tJ{~:11:,:. 

a-ino~~ ¢~-*~-if1;(0)~E•~t>~<h 
.; no. 5t1ti !i!.ll!;t!!ffll!O)ililjlO)fitHJHiili:tJ, G i¥.i~l/il0)/fi 

1l!:~J:$i c'c', .::1..-=-•, 1-- 1 :to~ u-2 c lcltt,:. •~mr 
)jO)]i[/l!IH:.(i~GntH'. /.!J[~!iK035m c'©o. 

.::1..-=-·, r 4 !i, Ii c A., c'i!EE7J' G tJ o. Tokuhashi 
0979), ¢1iJ~1itJ, 0981) O)Ef§IR5tc'ti, e c'© o. 
Ji).!j[tJ{)l < (Kf-J 4 m), IIIB#!rJi-(i~N Gtl.o. • tii!O) 
~t~,:.~~ L t.:*tg 1l~/JllttJ ~ 21£l:]![~W110)~& 
U'l.ll!:f!!fflll.lilH~i,-1:.JrJ.:;,~j:NO)JtdJitgf-J"ili:, il:!ZU'!:., Ill! 
:f!!ffl~W:~1:.vftJ,1:.frtE-t o • ~mi'JiO)]l[ll!rJimJt,:.• 
IBtJ{~Gno @5B). it.:, -=fit'JMiKli:±1-to:l~:J, 

i!i¥.i~~O)fi~UE~~. lcJ.::1..-=-o/rc'• d~noc 
~.:t.Gno. 

1 -=-·, r 5 (i, .::1..-=-·, r 3 clc]f,m/;::/.!j[~ 1~3 m 0) 
/.!J[,, 7 - t' J' 1 r li'JIE (¢f1~*1Hfil) O)jf~tJ, G t.i: o. 
i!EE? T 7 5 !ili1~~/;::j.>tJ, '. Tokuhashi (1979), 
¢11J~litJ, (1981) O)EffiiR5tc'!i, bl~b2 c'©o. ? 
!ii'.), ).!j[,,li'JIEJil:.tiilH~-if-1' ;(O)li!'ft~tJ{-@;itLo 

c ctJ{~''- CO)Ji~ti, *tt r,.~IJlltgJ fiili:O)fJifil 
¢@l&U'-'c c 1:.J1Joil!~O)~tftil r :,,-* ,i,Jt;J, MzU'f;::, 
I.ll!:f!!ffl~O)~t$~i'Ni&,, c'llB ~no. ifjji$$c' ti tic 
l\.,c'llB~tLT, .::J..-=. ., r 4 clcli'.mi:., bftJ,(;::!11!:f!! 

ffll!W:~$ (• ti~)jO)]l[ll!iJ) 1:.lt:±1-t o O)hc'© o 
(jg] 5B). ~f,j;:0)/.!j[~ !i 20~25 m c'© o. 

.::1..-=-·, r 6 (i, iiEEi:-±./:;fi:c L, li'PEi:-1>:ll:*D­
Tokuhashi (1979), ¢w.~1itJ, (1981) O)Ef§!R5tc'!i, 

d(~ • li!i)~ec'~o. j-770)*ht>~<. A~ 

1) 7'I!fj-7 7 tJ{!ji~-t o. ifil£¢(;:: b 7- ~ 1) 7ffttJ<Jtx 

~-to. -~~Ji]l[~O) • ~i!~Gifi¢0~~~~t 
O)/tii$$c'~ < tm•~ no titJ,, • tl~!i~ll!1Jc'ti* 
tg rt~/JllttJ c• tli!ll!ID &a.a';m r ~-.:i,i~J ci~/Jll 
#ii$~)0)'/aJ'aO)~~ • IB~~GtLo. /.!J[~UKt-112 
m c'©o. 

.::1..-=.,, r 7(i, ~)iKyl50)~T,:.fi:~"to/.!J[~Kf-J 

6 m 0) li.'.PE!i& U'-'c 0) J:i:JLO) li.'.PtJ{ !> li'PEiiEE li!ic' © 
o. T/'.$0)/.!J[, 'li'PE!iti, ¢~~ l'.l ?? J:tLi:.iEltr.., 
t.:i::i!1l!:imtJ{~GtLo c ctJ,i;, 2 j:.l(O)).!j[,,li'JIEJitJ<~ 

~Lftt>O)c~.:t.Gno. Jt;Jim~*ili~~~ce~ff 
5 ;1,Jtj- 7 5) tJ, Gdo ~ 1/ ;t< 1J.:,. - 1--•~tJ{~:i!!-t 
o. J:$ti.1:tfl<'.a':Jrl,,li'JIEciJEEO)liJic'©o. To­
kuhashi (1979), ¢1iJ~1itJ, (1981) O)Ef§IR5tc'!i, T 
$Ii bO Cli'Jl• li!i-iiEEi:-*i T, /.!J[, ,li'JIEtJ{~f,fi: L 
t.:~~Ji), J:$!i b2~b3 (li'Jl• li!i-iiEEi:-*h, 
$JiO)/.!j[~tJ{0.5m0TO)lij)EtJ{cl:.f,fi:) c'©o. ?ti 

l'.l• ~~®*~O)ifjji$$c'W!B~no. ~~0)/.!j[~~ 
K012mc'©o. 

1 -=-·, r 8 ti, iJEtJ<!>li'JIEiiEEli!ic', i!EE¢1:.;ffi 
m~BJ<l:k~it (~J~ft:fi?) i:-~:11:i:. a"qj' cc c'~~ 
-j'(:J- Gno. li'JIEO)*h!iT$c'j.>fJ <' J:$c'?? 
~< t.i:o. /.!J[~ 10~30cmW~O)J:ttxa':Jrl,,t>O)tJ{ 
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lic!::A,c'"Z:'©o. Tokuhashi(l979), r:p~~liiP(1981) 
0)"5-ffi!X5t"Z:' Ii e~d "Z:' © o. .:;-7 5 c!:: Lt Ii, :,js:Ji 
*';:· -=-~ • 9':~ (1958) iJ{~c1'i!G L, -=-im • mt.t$~-z:' 
ll!d)~-1;:xt.Jt~ tL t l 1 o~/i Hk (Ky21) iJf2ii tL 
oo en~. S~lm~MT~R-.:;-75c!::S~~ 
40 cm O)A :J 1) 7.7 7 7 O)fJl.~-ii-iJ, GIV<:00 1 f:, 
A :1 1) 7.T 7 5 iJ{.$:M L, 2 fXO) I::':,, :7@.:if 5 A • 

.:;-7 5 (Kyl 7, Ky19) iJf,nlJi:\J"Z:'© o. Tg1Hiif!ir:j:l0~ 
jj[J0)/',1),i0)5~[j:)j'Ji ct&iZ!5) O)~jltlj, J:$1ilal*ilt!"Z:'ll 
~~ tl.7->. ~Ii Ky19 ta:• ~[j:Jj'Ji~iff/JO)l~W-ii!ii¥ilr < 
1;: ~Bl:i:l L -Cl' o. 1tj,$:O)S~ Ii~ 50 m °Z:'© o. 

i=- ·, r 9 Ii, 1tf,$:i't-]1;:lt.J)"5-0)t1J~iJf:f:\ij;z, .±.c!:: L 
tlt.lliJI !> frJ/"6-iFt."6-1f.JiiJ, ,; tJ o. r:pffll 1;: ..op ..op/ft.iJ{ !> tJ 

ltP"6-ift."6-1f./i0)$51'iJfi!) ti, C ti/;: J.:-, t:,jl:.:i.. =-·, r 
li::k~ < 3-.;0)-lj-7'.1=. ·, r (;:1X5t"Z:'~ o. TuU ti 
-it 7· 1 =-•, r 9a: c (; 1v "< 1v 1f.Ji) ~ b2, Ky24 Ii*; 
-it7'i=--, r 9b: d~c, Ky25~Ky26/i*; -ij-7'1 
=- ·, r 9c: b2, Ky26~Ky27 li*"Z:'© o. 1 t:, 
Ky27 fii/rl;: ~ ..op..op/JE.iJf!, tJli*iJfri < ffftT o (c~ 
d). it:, Ky27 O)_cu[/;: Ii, i11o'/itl;:Sl 1li'.l,'EJiMiHii 
L "t"l1oiJ{(bl~bO), J:~&li~BJJ"Z:'© o. 1tf$~:im t:: 
"t", lt.11"6-/iO)S~ /;: ta:iJ,tJ ti ~{tiJI© o iJ{, -'c 0)-~ 

1;:iJ,iJ,v G f, -'c O)J:$/;: 1- 1::·· 1· 1 r i@iW.O)*IBffttJ: 
iFt."6-u - 1::· 7· 1 1-iFt."6-: f.f-m • 1\83, 1982) iJfl\lJiW 
1;:J!Gno. $~i$tl=.iFt."6-iJ{, A :1 1J Y~O)fftr-"P~ 
m{t:.fi, fffL.9:!.{t:.fi~2i11-~i'sJ-"Z:'© 00)/;:xt L "t", 
1 - 1::: 7· 1 r/Ft."6-!i, *IBffti'sJ·"Z:'~~•l!.!lo/J~ © 1 ti 2i1 
tJ l 1. .:;-7 5 (i.l:ttc'.i't-JJ.dJ: l 17.li, B@.~ I::':,, :7 @.O)S 

l' if 5 A.T 7 5 iJfli!Ji:\J"Z:'© o (Ky24, Ky25, Ky26). 
:,js:1=-., 1-1a:a~[j:}j'JiO)*ffl'JO)if!ii¥$1;:Bl:f:l L, Tim 
1a:a~i«lM~1f"Z;', _.1:im,a:1a1*:1.,"Z:'u.~~ no. 1ti* 
O)•~ (i 70 m 0.J:°Z:'© o. ~/iii;~~~(a:t~p}j-(;: J.:-, 
-cii:i:O)f¥~iJ{~tJ: ti. a~i«lM*ffl'JO)ilJljlO):$t;•O):im 
fiJ; 1 ¥ 5 O)JjJ.J "Z:'/i, ~Ii Ky26.5 O)..op..op J:ut:li*i 
"Z:'w,1i,1 L -c,, o bf. a~i«lM1;:i/r, ,mitm"Z:' ,a:~li 
Ky27 J.: ti J:ut: 1 "t'rn'~JiiJf:tftE L "t",' o. 

2. ii!!-~~ 
:,jl:filal:f!Htl!."t'li, ti:!!/ili lili'*~:1.,[a]O):iEfalH:;'¥ 

!,, it:1.,1;:i1!o'/it(;:1-g>o < M~4To. U1.(a:tm•P'-.l"Z:'li 
l A, c~ftiJftJ:, '. C 0) J.: -j tJ~~. **7.l' tJ ti it/ltlj 
/;:jjgi tJ,, c!::J:i:ii:li*iJf:~li.tLtJ: Hif"Z:'© o iJf, .1:1:ft 
i't-J~H~ei/liO)ra,1;:, J:ut:li*iJflXf.t c!:::ffl.tLo. 1 t:, 
:iEfal1ffal"t'©o*~:1.,[a]"Z:'b, "'Pliti*ifliJl;:fi< /;: 
fib t (:f.!l!:f!!.iJ, Gif!itj:10~. a~"'-faliJ,-, t), J:ut: 
0)/i*iJf(Xf.t/;:Bl:f:lTo. Chia:, *~:1.,[a] (if.fit!;: 
!i*it*- ~i$i~:1.,[a]&rf~it~-*i$i*:1.,[a]) "Z:'~t 
r-W;!, O)if.[j:)j'Ji, Mzrfl;:, i¥iit1ffal (if.fit1;: liiUt*-i$i 
i$i~:1.,[a]) "Z:'*r-i;!, 0) iEWi°JiiJf~i!l L "t",' o C l /;: J.: 
7-> (~4). r-it~littm~lOmf_fil~O)bO)iJf~l'. 

N 

+ 

•• 

~~ ~W-~-O)if.[j:Jj'JiO)[j:)j'ji@O)ffiO)~~ 
~ •, r * •, 1-T$Bl<~fJ~. itit*-i¥ii¥i~. Mz 
rf1;:, ~it~-*i¥i*, *it*-~i$i~O):iEfaJH/¥ 
-.;[j:)j'JiiJf.$:MT o. 
Fig. 4. Schmidt's net lower-hemisphere pro­
jection of poles of normal fault plane in Ubara 
district. NNE-SSW, WNW-ESE and ENE­
WSW strikes are dominant. 

c ti 1c:,O)tj:1-z:', ~:f!!ffl~*ftllilc!::• t~M~:&AMra,O)il!ljl 
0) tj:I Ii c· ~~.M. itit*-i$ii$i~:1.,[a]"t'*r-i;!, O)if.[j:)j' 

/iii, !f'/¥1;:J;li.tfiJf::;li;:~ <, ~ 30 m lic'O)r-i;~~t:/¥-.J. 
• ~M*OOO)m-z:'~ Wrli~~A,~ ~00~~~/i 
Ky8~2it,1=.., r 37.Jf, *ffllj/;:/a:~/iKyll ~2i 
tP=- ·, r 6 iJ{\ml:f:lTo (~ 5A). CO)::;/i;:J;li.fftJ:if.[j:}j' 
Ji~. :,js:fifll"t'li 1• t~Wi-/iJ c!::~j-;ft:t7., (~ 1). tJ;to, 

m1B1;:;jjJiT o c!::, C O)[j:}j'/i(i 1 2's:"Z:'litJ: <, [j:Jj'Ji~ 
c!:: Lt 2 :,js:tJ,, L -'E-tL.0.J:O):,js:ttO)[j:)j'JiiJ, G i-$1:IVt ~ 

ti, ~liitt m O)~, ,ffllffl"t'~l3t~li'./;:~ui: L n 10. •~ 
M*fRlj"Z;' Ii 2 :,js:O)[j:}j'/iO)ra, /;: 1 =-·, r 5/6 ±1[3'\[$iJ{ 
ffft L, ~fflljO)[j:}j'/iO) Ii -j iJfri~iJf::;li;:~ l 1.±.ffi/i"Z:' © 
oCc!::~b~o. wm•*·"Z:'b, ~li~00~~1 
:.. ·, r 2 7.)iffft L, *ffll]-z:'li, 1 =-·, r 3 :iliJ:fflliJ,,; 
i=- •, 1-5 :iliTmliJf. ~-'ffllffi"Z:',1 < -.;iJ,0)11'1Ji/i1;: 

J.:-, t~.§~~li'.l;:*jltlJ!;:7i!, -c,, 7->#fffiJflr/.~~ ho 
(~ 5B). -"P(i ti ~fflljO)~/iiJf:J\ibri~iJf::;li;:~ l 1.±.ffi 
Ji, -'c O)*jltlj0)1J,ffili*HN o:ili b *jltljO)~/iiJ{/liljffi 
/i"Z:'© o. 

C O)• ~ffili l /ili'lal 1.:::1.,[a] c!:: -I! 1/ A~ b !,, .l:tf3i: 
i't-]7i~O)* ~ ' 1[j:)j'JiiJ{if!itj:10~lJrJO)if/;iO)*ffllj"Z;' bJ!,; 
no c~ 5C). en~ ra~~liJ c!::Jlf.M @ 1). c 
tLb::k~<2:,js:O)if.ffili~GUti, ~li~00~1=-7 
r 8 0) Kyl6~Ky20 Ii*, [j:Jj'Ji~~A,"Z;'*jltlj(;:la]1 
=- ·, r 0) Ky21 J.: ti J:ut:li*iJf:tftE L (ri~~ 15 
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C ~ 

(Back) 

Sea ~'--

jg! 5. 1M1~1¥Ji)jJ &rf 1a~l¥Ji)jJ <DJliliJi7-'7 ·Y"f·. A, jgj~l¥Ji)j (jgj~i«{i,1!); B, [a] Cl.lll~jjljl*~); C, 
Ef~W'ili (#i}cj:10IIIM). 7-'7 '"/ +±!!.!,~~~ 1 ,:~Lt:. 
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.1. 

m), ~ ,;1:g1J<Dl¥Ji/jl:J:.I'.), *ffllj!;:[cj.:1...::.,;, r:aJ::l°fB 
{-tili:<D Ky23 <DJ::{lI)j$;6i~tf1 L -C, 1 oQ (Ii~~ 25 
m). .:. .:. "C' (;J:*ffllj<Dl¥Ji/j<D Ii -j iJ{ri~iJ{:k ~, '. 

1 t::. l°fB?tiY-11: ,;1:. M1~1¥filit..: 2·~ < ®W'i/i c wx 
)('<j-jj(ci]<D-1! /A~ b 'J~rii:, © oQ 'l(;J:i¥jrii:, <D.i:EW'ili 
Mitt L. a~i«IP!*n®~t..: c"C'ti, ±!!.!/.iii:. ±t!.!~tfi: 
<D~~~~T. t:t:·L, C.<D-1!:,,7-<Dl¥Ji/jt;J:, Ii~~ 
m~l0 m tl\/Jt"C'it "it. l'.J :kmJltJ b<D(;t~,;;/1,tJ, 1• 

u1.i;<Djfi¥fi)jm<D1ib>I:, !.lll~jjljljlijl°fB"C;'(;J:, 1MW. 
j:jtJj$1¥Ji)j~ltiJ;.WrliiJ{ ~,; ;11,-Q. .:. ;11,,; (;l:, .i:EW'ili 
mi: J:..,, -ctJJ,; n -c,, -Q~§-n{~ <. J:t.,tEt-JmMr:ff-3 
JvZ~ nt: b® c~~ ,;;11,-Q. 

u~. M1~Wrli&rfa~Wrli~. ~®tr~~,;. J:: 
t.ilim"""Fimn, ,;=iililimt C'~~t.·JZ,,ffflfflr:ff-3JvZ~ 
nt:~~ 20 km r: b&Jte:ktJ1¥Ji/i (=~ • ~JHEI, 
1980) "C'S oQ i:iJffe:t!J:iJ{£> oQ b\ 4-@Jt;J:~ <D;ff[f!-li"C' ~ 

-c' \ tJ' '. 

3. 1:iEJ.:'i::t-/ -(1::.:fi~f\'.; 
~Mf*lllUii$~~ 2 r:~--t. 19 ~M<D-5-; 15 ~M 

iJ, i;:fil:J<'W:r / fl::.EH~t±1 Lt:n\ *m:k~t;t~/;$:1: 
~~~¢fiJJtc ct i l'.J ~ < t..:iJ,.,, t:: C~ 1). !i!H§iJ{li'.P 
:G"Ji&rfli'.P;o{i:,li'.J,i5-/JE:!ef!ili c tJ oQ Ji$iJ, ,;f*l& Lt: 
~M (UB-06~09, 16~19 J "C'ti, El:J<'W:r / {l::.:fiiJii!f 

t±1 L tJ, ,iJ,, i!ft±1 L -c b ~ <D/ijjJJtbi/!X; <, :r / {l::.fr)lf 
~~A!:'.T oQ 1: ti¥,; t..: iJ,.,, t::. 
a ""f$<D 2 ~M. UB-01, 02 i),,; (;J: Discoaster quin­

queramus i)ii!ftf1 L t:;6{, .:. ;11,(;J::J-/ {l::.fr)lf CN9 *~ 
m.JJ:'.T-Qfi"C'it-Q. --ttJ:pi:,;ijs.:IDliJ1Hi!!:~l:~,,-c, Jc 
/_$/jcj:J<D T 7 5 i,t)j Am86 f-tili:J:. l'.J ""f{lI(;J:, f&J\Jlcj:J 
~titi&#i<D CN9 * (8.2~5.4 Ma) 1:t.f.l:I::.~ ;/1,-Q . .:. <D 

2 ~MJ:. l'.J J::fft<D UB-03~05, 10~12, 14, 15 <D 8 ~ 
f_;J.;o, G (;J:, ,,f;/1, b CNll *®l::~N~m.JJ:'.--t -Qfj, 
Reticulofenestra pseudoumbilica i){ i!f t±1 L, i), 'J 

CN9 *~~T D. quinqueramus i){i!ftf1 L tJ, 1 .:. c i), 
G, CNl0-CNl 1 * (5.4~3.7 Ma) l:xi.l:l::."C' ~ -Q. "it. t:: 

Ky21 (Hk) u1[J::J:. I'.) 1*!& Lt: UB-13 iJ, G (;J: Amaur­

olithus cf. delicatus ~ ~ t±1 L t: -/J{, .:. <D fl (;J: i-th <D 

Amaurolithus !Ji c [c]f)fi, CN 10 *®l::~NmAl:'.fi"C' it 
oQ Amaurolithus Primus cc b 1:/llli~T -Q. f&~<D 

Pseudoemiliania lacunosa i)ii!ftf1 L tJ, 1 .:. c c ~ ~ 
€;-ti-tt-c, .:. <D~M!i CNl0 *l:xi.l:l::."C' ~ oQ b <D c L 
t::. tJ ~. [c]~M-/J, G D. quinqueramus -/Ji 1 @i;$:i!ft±1 
L t:-/J\ *ff!J:k~;o, G~ -caJI GiJ,1::ll}:LiUit Lt: b<D"C' 

©-Q. 
CNl0~CNll * c !j!IJJJ:'. Lt:~M!:-:), 1 -C li, [a]* 

f-tili:~*ffi?tT oQ Ceratolithus /Ji? Amaurolithus /Ji<D 
i!ft±11MiJJt-/Ji=imlim¢ r: ~, 1-c ,;1: ~ ti Qj-c f!X;,, t:: Q), 
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S l. l~JJlUili.il?D5£J<Ji:;-1 RE 1J 7- r. ~:f;:1-~~Ji~!i~ 2 CttllJi:tl:~:.li'.~) 1;:~-t. 
Table 1. List of calcareous nannofossils in Ubara district. Sampling horizons are shown in Fig. 2. 

Sample number 
,_ ~!~!~!~ ~i~ioo mo-!~~!~ :o o:o:o:o o:o:o O ....-1:....-1 ....-4'....-4 !m mim!mim mim!m mm mim mlm 
10 0101010 01010 0 0 010 010 

~,~ 
....-1: ....-4 mim 
010 

Abundance/Preservation iA/M A/P j A/P j A/P j A/P B j R/P j B B A/M A/MjA/M A/MjA/M C/P \ B F/P \f /~\F/M 

Etching/Overgrowth i 2/1 3/1l3/213/2 i 3/1 i 3;3i 2/1 2/li2/l 2/li2/l 3/11 
: : : 

Amaurolithus cf. delicatus i 
Calcidiscus leptoporus \'::. R 
C. macintyrei 
Ceratolithus aff. armatus 
Coccolithus pelagicus i A 
Cyclococcolithus sp. 
Discoaster berggrenii 
D. brouweri 
D. challengeri R 
D. intercalaris R 
D. pentaradiatus 
D. quinqueramus R 
D. surculus 
D. variabilis 
Discoaster spp. 
Discolithina japonica 
Discolithina spp. 
Florisphaera profunda 
Helicosphaera carteri 

F 
C 

Helicosphaera sp. R 
Reticulofenestra gelida 
R. haqii F 
R. minuta C 
R. minutula A 
R. pseudoumbilica F 
R. producta F 
Sphenolithus abies 
S. neoabies C 

Nanna zonation (CN) 9 

F F 
R 

C C 

R 

F F 

C F 

R R 
R R 
R R R 
F 

R R 
F R R R 
C C F F 

R R R 
R 
C F!R F 
F C!F C 
R RiR R 
A C!A C 
A R!C C 
F A!C C 

R!R R 
F CiR R 

i 10 i 10 10 
9 i I i I I 

:11111 11 

R 

F 
F 
R 
F 
R 

R 

F 

R 
R 
F 
R 

C 
F 

C 
C 
F 
A 
F 
C 
F 
F 

F R 

C C 

R R 
F R 

R 
R R 
F F 

F F 
R 

F C 
A F 
C C 
F C 
R R 
F F 

R 
R R 

R 
F 

F 
R 

R 

R 
r 

C 
F 

C 

R R 
R 

F F 

F R 
F 
Ri 
Ai A 
F C 
C R 
C C 
F C 
R C 
R R 
R R 

R 

R 

R 

R 

R 

C 
R 
F 
C 
F 

R 

10 10 i 10 i 10 10 i 
x - - I I i I 10 i I I i 

ill,11\11 ill 11\ 

R 

F 

F 
F 

X 

R 

R 

F 

F 
F 

R 

R 

R 

F 

F 
F 

R 

X X 

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. 

~~ "attll-~G-ili-t~RS~UED<Ji:;-;~E©~k -t«~©~-~~tffi•~~~ . .7-~-~ 

,<-!i l0µm ~~T. ~- 1~6,9, 10,Xb !it'l:ffi~lffiillt~~-. ~-Xa,20,21 !ili1Ex':Wii1c~~~~-
Fig. 6. Photographs of typical calcareous nannofossils from Ubara area. All photographs are same magnification and scale bar indicates 10 µm. 
Photographs 1 ~ 6, 9, 10, Xb are phase-contrast micrographs, and photographs Xa, 20, 21 are cross-polarized light images. I, 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); Ba, Sb, 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); l la, 11 b, 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 haqii Backman (Sample UB-11); 15a, 15b, Reticulofenestra 
minutula (Gartner) Haq and Berggren (Sample UB-10); 16a, 16b, Reticulofenestra producta (Kamptner) Backman (Sample UB-03); 17a, 17b, 
Reticulofenestra minuta Roth (Sample UB-01); 18a, 18b, Coccolithus pelagicus (Wallich) Schiller (Sample UB-01); 19a, 19b, 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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.:. ;t!,J2J.J:Jl!li.Pl I v ,•q,--c!j!IJJJ:'.T o.:. c ,i!E."t:'<5 o. 
UP L, l 1-f';t!,O)~MtJ, G 'b, CNll 1lff$l-:"t"O)m 
l±JmtJiffl15 ~ ;ti, -r l' o Pseudoemiliania lacunosa i.Ji 
~ < ~l±l L t,n,.:. c i.J, G, -t~-r CNl0 ilf (5.4~4.2 
Ma) 1-:tt.1:l:.T ~ o i:iJ1l~tt 1b <5 o. M1-:Wjil50) UB-13 
Ii*, -ttJ:b!> Ky21 (Hk) ~ l?"fUZ:0)$,t,i, M:!Uli'F 
ffiili:M~~tj:J~O) CNl0 ilf l-:)i-JJ:I:. L -r~ L x~ tJ l' 
1b 0) c .l!l,:b ;ti, o. 

tJ:to, :;,fs::ttf.!.1;:~l±J-tot\':~i'.t-J:r 1fl:E~~ 61-:ff­
Lt:. 

~ ~ 

1. :sffiOJ~riail'.r-:l~~c:1:1!!:fall'.r-:l~~ 
jwil50)~ '? ,-:, :;,fs:mJ•:ttl!•--c,i, *~ < ,?j."'["f$1;: 

i/E;e-.$:~Ji c li'.V;e-.$:~Jii.Jiff'.ft L, J:$,ili'.V;e-ilE.;e-1i 
Ji ;()i~•-t o. 

~r$1-:1;t.1.::. ·, 1-1 O)li'./);e-/ii.J{ff'.tE"totJ!, .:_O) 

li*'i;Ji:.Jil:$/il-:ffi~ L, .1.::. ·, I- 2 0)7/E;e-/ii.Ji 
**O);R•Ji~M~~~o;e-ffi--c<5o. i:p•~~ 
(1981) ,±, l]Hi*ebtj:JJ:1!$--c,i, licA,cO)J:-jg.T;R 
•/iO)laJ/i*i.J{iJE;e-0),?j.f.J, G tJ I?, Pl-,.,ir 1$0)~I.1J 
JI I i.J, G ffl~ JI I 1-: i.J, lj -r 0) :1:1!!.T, lal!i* (Am83~ 
Am91) 1;:li'./)i.J{!,li'./);e-i/E;e-li/ibi~jl-to.:. c~ffl15 
L, .:.n~m~/iO),\:img:i'.t-]tJfj:ft"t:'<5 o c L "t"l, o. 
laJB'/j:IUJ 1-::ttf.!!11[1'.t-]1;:p Lli!e~~ :lo l' tdl,M(:ttf.!.TlaJ~tJ 
li'./)i.J{!, O):ttf.!)itJ!:f.tffl Lt:.:. c i.J, G, ~,J 111:,im c tiJ;JljO) 
:f.tffl!lo/JO)mf!Eei.Jiff'.ft Lt:.:. c i.J{Ji~ ~ ;ti,, .:. O),\:,i&i'.t-J 
131/Ji.J! J:l:t(i'.t-J;ij[j:jO)* ~ fJ 1b 0) T i5 --., t: .:. c i.JIJ:iJJ:'. ~ 

no. 
;R·Ji~J:$1;:ffi~-t o .1.::. ·, I- 2 O)iJE;e-,i, ~IB! 

i.J{W~ L, ~tE-t o -r 7 5 1b ~ l 1 .:. c i.J, G, i.tffi~!Jt 
tJ1:i!!HJIVfif5:JZ.l:!l.imO):f.tffl!lo/Jc~~ Gno . .1.::. ., 1-1 
O)l(p;e-~~t:t(f, .:_O)~ ".) fJ\WffitJ!.i,l:l:lf.J{, :R•Ji:t.t 
fflO)mWJ-ttJ;b!,tjJWJtj:Jffifiltj:l~ (~ 13 Ma; fc/iffi, 
1998) J2J.*~WJr.,,1;:t> t: I?~- L "t"l 1 t: c ~~ G ;ti, 
0. 

"t"O)fi, /¥l 1@;e- cm~!i) O):;,fs:~i'.t-Jt.i::t.tffitJ1Mii 
o (.1.::. ·, 1-3) . .:.nG,i, 1:1:J*lllt\tfl:~ir-L, ~J: 
$1-:~:E.ll!i.J!~:il-t o lib>, i/E;e-O)f~lill!?ij!'ft;e-O)/il4!~ 
~v~~;()i~l\.:. cb> G, 7 - c Y 1 I- c!l!IJ~~ ;ti, 
o. .:. 0) 7 - c Y 1 I-@;e-0):f.tffllfflMi !i, i@Ji Ky5 0) 

?? J:UZ:0)/i*b' G "t:'<5 o. m~Jil;:~ L -rmtt.*eb 
P-J~ft-1-:m]• Lt: Tokuhashi (1979), tj:Jib,~lib> 
(1981) 1;: ~ tLlf, ,.,JllffM@:!Ee1v-I-T !ii@Ji Kyl 
O)~ 120 m "f uz:tJ, G li'.l>;e-tJ1:f.tffi~Ml66 -r l Io. "t" ;ti, 
~ I? J:1!1:JO),.,J1lrn!d~J111:v1t--c,±, li'.J>;e-0):f.tffilfflMii± 
i@/iKy30)~40mruLT<51?, ~Gl-::J;l!:1:,0)~im 
$1iffiEBT ,±, i@Ji Ky5 O)~ 40 m "f uz:tJ!@;e-/iO) 
"f~N"t:'<5 o. .:.;ti,1;: ~ G 1-::J;l!:1:,1-:ur/i-t o~rn'l:ttf.!~O) 
mi•~-~~~oc, :i:1!1:J~fi<~~..._,-z:-@;e-0):f.tffi 

O)lfflM;i.J{j/!;t!, -r l Io .:. c i.J!;bi.J, o (~ 7). 1aJ 1.::l,M(:ttf.! 
~O)tj:J"t:' 'b, :E.ll!x!!ffll!:i:1!$--c(ili'./);e-0):llffibi Ky5 O)J: 
uz:tJ, GT <5 o i.Ji, :E.ll!x!!ffl~i§$ (it:~ -tr 1/ 7 - p;i) T ,i 
Ky5 O)"full-: 1b ??/¥H:.l,':'s-JitJ!t!(j-j(ff'.tE L, ~l 'ffl 
lfflT 'b:l'iffilfflM;B'/j:IUJi.Ji~fJ o.:. c ~ir-L "t"l' o. To­
kuhashi (1979), ~ffi (1983a, 1983b) Ii, m~/iO):f.t 
ffl~fi~tHIB 1-:(Wj-Jr L, i@Ji Am98 i.J, G Ky8 Ii*~ 
;ilijli'i;J!r,itk:ttl!*-Olli:!Ul c L -r, mtt.*e/;O)tj:i:'k:$1-:ff'.tE L 
~:ttf.!%1'.t-Jtt8M~UG-t~?~1-c7'11-M:f.tffi 
L, "t"O)#t~:iffi!Ee (7 -1 -Y- • 1- -I' ;r-1v) ,i;R.,j\ 
~BIJP-Ji"mw~~O)~f-J;i/r ,-: <5 --., t: c L -r l Io. ~ G ,-: 
J:UZ:O)i@/i Ky8 J2J.~,i, ;ilij/i'i;l!r,i~::k:ttf.!%/JJZ • lvt~Wl c 
~ ;ti,, ~mO)fflip)i-1'.t-]tJ:f.tffltJ, G, *ebi:p$~~1-::lo ~ 
Jt;ilij/i'i;J!r,it,e:ttf.!O)ff;/JJZl;:ftfi L -r l' o. .:. O)~fj--c 7 -
c Y 1 1-O):f.tffiffllffli.JiJ'/.t* L, *eb:i:1!:1:,.1-: Ui'sf.? 1;: 
:t.tffi~lfflMl~-tt-rl1 --., t:cJtiJIIJ~no. 

~M(:ttl!~T !i, i!Ji Ky5 i.J, G Ky 11 Ii* i T ,±, 
r .. ,,-:??f*.1r.Wl C.1-=-., 1-4) ,±Ao 'bO)O), I.Jl 1 

7 - t:· Y 1 1-li'.J>;e-i.J!J:iffl-t o B'/j:IUJi.J{. l It: ( .1.::. ·, 1-
3, 5). Tokuhashi (1979), tj:Jib,~!ib> (1981) T 'b, .:. 
0)/i*'i c'O)l:i}ji)i-T 'bli'.V;e-i.Ji~jl L, /i/¥0)~fl: Mr. 
t(l'.t-]1,-tH,.:. c i.J, G, .:. O)B'/j:IUJ1;:;ilij/i'i;J!r,i~::kJ:-tBbI[t ( % 
/Jx~ nt: C L "t"l Io. i,Mi:ttl!~ 'b, flg:ttf.!.c "t" tLli c·· 
/i/¥i.JIW,::b Gf, ;ilij/i'i;J!r,i~;k:ttf.!:;,fs:{;f,:O)tj:J/;:uz:/i L "t"l,t: 
c~~Gno. 

i@Ji Ky 11 ~ Ky 14 Ii* ( .1.::. ·, I- 6) !i, l'M(:ttf.!. 
~~--ctt<~cA,cO):ttf.!•--cilE.;e-M~:il-to.:.c~ 
G, .:. 0)8'/j:IUJ,i 7 - c Y 1 I-O):f.tffiE1{;$:tJ!f*.1r. L "t"l 1 

~.:. ctJit>tJ,o. 
"t" 0) l: ul 0) Ky 14 i.J, G Ky 22 1;: i.J, t:t -r ,±, :ttl!~ 1;: 

~--.,"t";e-f§&U"/i/¥i.J{tJ,tJl?~tJo. -ttJ:b!>, lij!JR 
:ttf.!.T!i, li'.J>i.J{!, fJl:iB/ii.Ji Ky15 Jj!/]jll/-:t>ftJ,1;:fj".ft 
-toO),?j.T C.1-=-., 1-7), 1icA,c!iiJEtJ('!:>1iJi--c,5 
I? (.1.::.., I- 8), /¥~!i~50m T<5oi.Ji, '.!}JllffM 
@:!Eettili--c~.li'.l>;e-~~O):ttf.!/iM~-L, Ji/¥~~ 
170 m !-: 1b :il-t o (Tokuhashi, 1979; tj:Jib,~ Ii i.J,, 
1981). Tokuhashi (1979), f.fffi (1983a, 1983b) 1;:~ 
tL!f, 1- c Y 1 I-liP;e-~mt"f~ -ttt:m!EetJ!, M';f.? /;: 
i§{ffl]l;:ftfi-t o.:. c ~if- L -Z:-l Io.:. c i.J, G, .1.::. ·, 1-
6 0){*.1r.:IUJO) i5 c, 1 - 1::· Y 1 I-O)mf!Eei.J{W,::b I?, lij 
M(:ttl!~!i;i/ij/i'i;J!r,itfe:ttl!~i.J, GlX1fH;: !i-ftL -r l'--., t: 1b 0) 
c~~Gno. 

i@Ji Ky22~Ky23 /i*T(i, ,.ijM(:ttf.!~T(irUZ:1-: 
<J I ~.~VE.bi!, 0) liP;e-i/E.;e-li/iT i5 o i.J{, Tokuhashi 
(1979), tj:Jib,~lii.J, (1981) T(i, ftl!.O):ttf.!~ 'biJEb!!, c tJ 
I?, ~f;f,:i'.t-]!-:;i/ij/i'i;/!r,it,eJ:-tBO)i31/Jb{fJi:m!T<5--., t:.:. cf.Ji 
:bb>o. 

i@Ji Ky24 f-;filitJ, G !i, lijffl'l:ttf.!~T!i@;e-0):lli.Ji:ll 
* L, liP i.J! t, li'.l> ;e-i!E ;e-li Ji c tJ o. Tokuhashi 
(1979), tj:Jib,~lib> (1981) 1-:~tL!f, .:. 0)/i*'iffilO):ttf.! 
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~ 7. m*%$~~J.ih~O)r,!r~/i0))(,j-J::t~. tf:!~~1itJ, (1981) 0)-j'- 11;::, :,MR15-0)f- 7 --Ht.l::t~ -ttt: b O)_ 
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). 

~blt'ln',1{"!:,cfJ.IJ,: it:f!1.~ b-'c-hlic'W.:fbWJ.l>C. 
c~G. ••atttt!!~~o:~<ft•Lkcm~~n 
7.,. 

J;JJ:O) J:.? 1;::, lij!Jll:J.i!!~li, Tokuhashi (1979), tf:! 
~~liiP (1981) -/J{-jft. L t:•&&ttJ.i!!O)ft.ilfilf¥ c Iii~:' 
~®~<mSTobO)O), ~~cLTilE.~"!:>~ttl!/i~ 
.$:~ L, /ifJ1.iJ{ti!jl'.:. c iJ, G, •&&11,JfilO) J:. IJ ~ill 
1;:::i/il>{:i'L@'.1;::ffi~To bO)c~~ G;/1,7.,. 

tJ.;td, -lfjH;::J.i!!~~li£>7.,il{, ~{,t,:Et-)1;::~T. ~fri 
!~JI;: liPEO)ft•T 7-> Ii* c iiE.EO) ft•T 7-> li*iJ{:1tiffi 
LTl>7.,.:. ciJ, G, ~tth~c'0)7-1::7·1 1-i&EO)if!j 
-~. •&&ttJ.i!!0)~@'.0)8~~.J:.7.>J:.IJb, 1-1:: 
Y 1 I-i&EO)ft~-'c-0) b O)O)yf!j.O)fJll!iJ{~l, c ~~ 
Gho. ik, ~~~@lTilE.Eft•li*cliPEft. 
li*iJ{JPJi~1;::~ IJ ~T.:. c iJ, G, .:. ;/1, G li:O!Jllli-/J, 
(1997) iJ{mtt$~cp$0)r,1f~Ji&rf~!f/ic'/¥Hfr L 
t:J:. -j tJ., 7.l<f,,Jtl:•l!<*W.:~1;::~-:j· ( /alW!ti~ift. LT 
l'o cmiJl1J~no. 

2. ±l!!'l/iilHfii!flUl~ c ±t!H~ c O)~~ 

l~!Jll:ttl!~!i, ~{,$:c L T:?i-?$1;::(ciJiJ,--, Td!IJltt1;::~lf1 
Lt:tl!Hf;~ift.T-/J\ -'c-O)tpc' b, ~*1111;::~7., c, tim 
1;::J:.--,TJ.ihjf;!;::.itll1il{~G;/1,7.,. ~1;::lijj:\lftJ.O)!;:I:, I.lll 
fflffl~±l!!~iJ{~b*~ < ~lli LTl>7.,.:. cc'.t>o. 

I.ll!fflffl~J.ih~0)5t.$!itili~pqc'~ b ""f ~1;::~@'.T 7-> 

;R~Ji~J:$0)iiEE C .1 =- ·:1 I- 2) c't1i'1.x: ~ ;/1, T :to IJ, 
C.O)Ef§iJ{{fu/;::J::t«T{iit~~ljl;:: < l> bO)cmilltl~ 
;/1, 7->. :?i-/$1;::ffij L t:5t.$/;::J::t'5<'. LT, I.ll!:f!!.O)f;j"!j 
:f'N/:fBJtO)~:f'NiJ{J:. l:J*III< -?-ti-Tl1 0.:. Ui, -'c-0)$:$t 
iJ{m~!i~""f$0)fJ1.l 1l&E (.1.::. ·:1 1-3) iJ, G tJ. l:J, 
-'c-tLG-/J{iJE.El;::J::t,xLT{iii!:~~tj{'Tl'.:. c~ift.T 
c~;t.Gho. 

I.lll:f!!.ili{fuJ:. 1J ~lli LT l' 7., b -j 1 -::> O)~lzs] c L 
T, tt!!·t1J'~O)~c'~«k, I.ll!ffl···~G~~M· 
•AMra~O)dJljl~tJJo J:.? 1;::{$rf 7.,~~ltJi'/iO)fHE-/J{~ 
~G;/1,7.,. ltJi')iO).fflljO).ii!:/11/;::(;:I:, iJ,tJ.l]J:~O)y}E 

E (1 =-•:1 I- 6) i){~lliTo. J.ih)iO){l:Ji~,4iJ>G~mT 
7., C' I.ll!fflffl~O)-ffllJ, •i\.MO)i¥jj!!IJI;:: Ii, I.ll!:f!!.O):f'H 
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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 CNlOc 
nannnozone (from late period of the late Miocene 
to middle period of the early Pliocene) by means of 
calcareous nannofossils. 
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