


R EE R SRR

m i
W | i H 514 | s
1" EEs+E |
11" L Ea e — o8~ g A
17 O B e 1 Ik
E-®HEE | S
H e 11Ok
K Mg RER 110k
ARG F -8~ | 111 I

710K e 111




2 HKEERER i

+T e EER 1=

+1C B 12

Flig BES | B | ]

_ " E& e
117 4 6 2 09 38 T

" e 48 114

—_ H" B 114 I
W 1Q i & 1 Vi

£* 8+ e

P B 1] 49 f

w1w = i

1" EE+ 8
¥BCRNCFEFEARRAA RO ~H- BB R RRECH BT AR
BPAaAaRStARKERIHBEERIE#EKRI®RS b2
AN HON(EEIrnH ) BASKESEN P B EHAS PSR SI0EBISHE
ﬂnuﬁ»ﬁ%ngzﬁﬂ%;mﬁ?ﬁyﬂﬁrﬁmfme;rﬁ#_$ﬂ¥3+$=?
Hﬁrﬁﬁfm%;brEﬁﬂﬁﬁ@ﬂﬂﬂﬂ%ﬁ&ﬁﬁﬂ&?ﬂﬂﬁﬁﬂ;ﬂiﬂmﬁ
BRERSNELNEs  HEIRHE-AY =




1]

%ﬂﬁﬁzm%ITﬂ‘.ﬂ.ﬁﬁhi mom o BB RS A ki.bﬁfﬁ%!nwmﬁ,ﬂiuﬂ

H R CH RN A A R T RN FABEN SRS | RRI % e

FE AW MK AN EBE N (B ONKTLEN S h R~ oty =

HE@mi 0o o nMi8rnBonmat iBEancrh=2Bah 2
(REENBEEn 1@+ ="NESREIE SR i Ru(EER IS KO @B~
RHEHEA N R I E R (R I S I n e I ER &L
LR - T N e T B T E T-AE LU T
Ll R R L R

WMl HOrmy SRR~ CEN (BB~ H =R I D E K 2neprap
S AR EE ] RSN

HER HHEELERSERCER A TORSEE~ DXEN ®E v =K ER
FlIh=h | REE AR ESr AR E N B R B RED " BB~ RS =&
2RO ERrE R N ek B R (RN LA

3 FEFSHFAMTHRE (2 NP v EEEFOREIE KT o n S

D..a&h?:ﬂa._ [Dictvemitra, Sphacrowoum 2 2 BB~ E=rEEIE dr s B { Cemospharra
cir. pachydema Rist., Didvomitra ~ 1| @BEr@IEKEEER~E~ ¥~ 1 { Cenosphaera
R EH I NANEETE LSS & 1 Hh B x b N Dichomiira, Conosphaera ™ §> 2 ¥ N b
SEEREEREA S Es A &6 (S Cnosphacre AN Diclyomitra i it %

-
:

HEE~20n=Hig (EH+-E{ KERKESB B2 bn AW 18/ g
HEErEa P~ b h @ HE BEEVNE~ B { DRI DB R
BEATHE R P2 By R P HE(HRERERIT B (OIWMK o n=RH &
APy VRN YRS R Hr RN HEcBa) R FE R B K EHEATR
hdom AR, 2 R EIER L (REEBRRHFIVEIRKHER IR E N
Bididav 2B iy y 2 tm~BHH{BErHEC ¥ AN

HETRETER YV A EEFE (HEIMREE VR AEF RN BN HE-C
SErEhEHe 2 b~ HE (B EIEr A SR EREBOETENE
TERRARSER SE 2 i A E N HE R HBr o b FHA I (AREL (R NHE
neEE RNl ARBr BB~ HBI N R IES A RS AN

e W T




B *EIHESFO N KBERIbM- @) c RO BB B U RO ES(HE Y
R s N TR E R R S YRS B SO B2 12 2
EENSAE AR (IHR RN EEERE~ 2~ SRR~ vl e
KEACNEF i b=t My 2 LB BER =B E~ TR REY s UG~
ED SR (HGEENr TRHBTI 3BT EREEETR 1 G nWEETK ¢ 2

THER (HYBEITKHIEELLSESC (M A HT A RN Za (D
H+RIKERRIEZV ABEEN ARV ER I n o n MO ~"EB~EI LS
MERKEEH I RS+ HE HESDNMDR 1~ 2 RO ed iy iy
THEIH =R (FE - ElRE @Ry n 2 LRl EEEE R T~
AR R REHr = ERTHEA T EEEE AN ENER Ty ~ BN ST HE B
EVRRIGTEV AR Er BRSO BRI E v E R H S b =y
FAREDL EHAHTY (SRR AT NS BT MR LI ER
THEREY B AR R K H I ER I EEEN+ S LRSS i r o h (2R 1B
YARREHNMELY ~"HEFC " HYBE N KHEK BT+ D AR R K6 ( JEm
ShEEOSRMTR AR 2RO N R IE s D R B = YRR

R —— S— o

I

——= p—

AR NERIEL2DEFE N NE{KEYHEER (A NFREIKITE2REAS
EAEEr (P ABRKERFS B RUE R HEd DR E 2 RE
EfmEd ) s EEEEHeRrs 2R RmWmip s s WM

Mea4BEfX (FAREErPERKABEF AN IEEEH AR L VEH LR
(HER(ELS W A ER I n Bl BN FR R AR KT SHWUERER
BHiEe(WESET ¢ o EESR 1 W+ HaMSIHMr R AEEErE R EH
I (RN R SRR Yy RIS WA HER - EHRWE + i
EErLERgd oSt BERr A K BKELEBE I AR (HEERE L AT
EELRIELEO LA R ER I N EE I a HFR A E s HERNER
BUES 1R (FEALEZ el ErErEHPEANBEY =
HAYTHECHYXHIFTR I G HEn=ER I #0 2@WER ¢ § 0 2 @HEE
HASEERG I naEH I RIVHKIBABERIEH B {HEER 1 A WEREY B
EEV R EZSArUANENTHEHES « A HELXH+HEEARERKTEIS
\BEEMEY "YEIRAABE N ERT NS WEERANI e IR H-RRBS T
HELYAHEErNREY B EEEENEH LKA (HIHETBENIARER -+

R

L]



1

rr—r——

mEEER I HEE NGy R AEE BN (N KL A HHERERN
&ﬂ;ﬂn=#mm?mmﬁm¢mﬁrfpne;fayﬁmﬁﬁﬁmﬁzﬂ?nﬁmm
el RuLiHENEIEFLE (NER K+BEEN A hBERRN LK

NERE (E=Ed HYy s~ HEHE~ Q=B H 2@ L ~HH+E
(FEESE - EES RO g 2 ER =R Th AEENRR I RA
MHMEE:EH;mﬁz;nﬁﬂmmﬁMﬁﬂﬁm+ﬁh£ﬂ+ixmﬁﬂﬂﬁFf
(WELELAETFESAELES S R {HENE+EEER B+ HESR N
EEI A HEESSSEEY BT A wEEER I E+FERH P+ R A FER a0
A NEFTH Y s =R E (IEIEREmRee s 2 R pEE N LR
HET«ER i =

EfCUHESR I EAL WELN+ M BE AR EERERE (RN PRI
R AL ETES IR HEL N+ EREFERREP+H IR Y I RKENBEREHN
S EUE IEEEH A { HEHCBEIH SN+ Mo FRERN RE - HEE
I A BEERnbgiNan l{i Wb cn eV ERGEIERCERRIER
By aEEmr A KRC, RANERdEL v EGEAME~TEHENT Eh (MR

— — -

CEREN R

ZEaE (RENNESRETEREES N B A ERER CERNERAENR S
CHRLECETESERIERN E42 KBRS HERRMRBANENKRIEERS
i£m+@ﬁ£n+&fu#Mﬂ;Wﬁ;ﬂafy*Wﬁnﬁﬁm,yrﬁﬁﬁmnmm
%E?mxeﬂvﬁﬂ=m;h_v;mﬁmammymﬂmnﬂ&ﬁaﬁyfﬁtm=ﬁ
umﬂhft=ﬂ+ﬁm+»emﬂnmzmFEuﬁm;ﬁﬂau%mlmﬁ*ﬁuﬁﬁ
Am+ﬁﬁ£t+ﬁfuﬁﬂﬁmmwﬁ,ﬂfnﬁméyxmtmﬁfmeﬁ,ﬁﬁai
y»M%Tuﬁﬂkﬁﬁn#ﬁ,m+ﬁh§ﬂ+ﬁ+uﬁﬁﬁxﬂﬁmﬁﬁ;ﬁ?hﬁﬁ
pEEEESn I FERML R SR B ORERNRENNRRY -

117 B bR —aE N KR

g ISt T B LIS LA R
HrAMEREECEY 20 | B (EQRERERN PR =

e} ﬁﬁﬁhHEE?Eymﬁf9#$ﬁ+MHiﬁﬁk$ﬁﬂm%ﬁﬁ%;Hfn
W EAN OECERRA | LR A RE Ay 2 b BN EX

i

— — =
4



— el

|

Hraneths

BH KI(EXOIrWABRAWEE AN EZ DR H Sk~ E ||
W?Hﬁﬂﬁif@ﬂtw%)f?ﬁzﬁﬁ=ﬁﬁzme;Twﬁ*nﬁﬁqRﬁiﬁﬁ
FRPEONE~BErEN N

Bl ﬁﬁn@ﬁﬁﬂﬁ&ﬁ%zﬁ?ﬁﬁﬁﬁﬁﬁﬁxm?ﬂﬁp?E%tm*;=&
CREIRRY-RWELH K ER BroZalr o | LRHILL - RABREA _
ERET I T MM (B CXSn o RAFHEE  h BRI N VL % 0B
L O

RER EXIROF KO MR IERANCEE A hYEndn 2 ppaBR L |
ERERERBFER S OIRRHREET 1 B 2 MR ( KOB ROSESEE 1 » %
EINOR R 2N HEECE N REOEE~Bdn =4 ) ERBHS L E
R I N EE R EE R RO BN T P UTE o R EHE N § g ¢
ﬁ?%iﬁmﬁﬁ;ﬂﬁm%;u¢=n:ﬁ&mﬁ?ﬂﬂkﬂﬁ%nﬁvfﬁﬂﬂ?ﬂy
ANEOWEIERHCERS { RO MHL b=

Y HEESTS MUY RS SECIHLREAWH Y SR« | FER

ot suabNiFHern raERF2Ends i~ (HEERCEZRET R 8"
BT AR E T Y S EEER B SN N A REG SRS E~ o DW=
FEEAR =
HUBNEEH(INGERN I P EREERECHM I K~ LY I HEIrHE Y =
B+ EEHERH

S ¥ (fadophyilia, Tamnastyaca, Tsastvaea, Dimorphostvaca

H#E wHEE-~#H

B & & Algponaria? Thamnastraca? S G 0B E~ B

HHE Serpula, Lucina, Melania, Cyrena, (& ) Nodosaria |15 7 #8) —7
e wwE .

CERATHEE V220N BE(KNEN

&R Stremaiopora (Parastromalopora) inoned Yabe & Sugiy.
FLGEEEL Perophvion T

A Cowporedla ofr. semidatirata Hayasaka Ostrea, Crrena. B B8 8
$¥E{(HESNCERTF~EdNin~HESF R SE~Ess HEHBERE 2 ¢ _

n




1 O

4, =

FE(CETXNEH  HEh (El+Br R HRIVEESR o Hh (OBK-#H
aam\mirhEE?M9ﬁz»wm§mw;ﬂmwﬁfa:

HEE “ERE 1 #H R SR - HB- BB b "G 2o a
(EFEaEE~ 1 RE~FRn g rnflE - " ElEr2 B b b aimnd
PIHESS~BEEEG~ 21 E=Nrn b E~HEF I PiEar =

ECEENRLEEHEHE n=HER 1 WI L HB (IR IMBEINTERS S 2 b
P E e RERENEA oo e Eoa RSB SR h 220 Peferaplyion ol
miyakoense Yabe R {E R E n o~ =
BY HE( T HRNER Y RE A TR e R N R e EE R RS TR KR+ S
ERRI+ECXRER AR AR A S TRESE o R F R ENEER G EE
AEHRESR~EPR B
THEr e SRt HARB(NESNERE 1 M2 ¢~ i AAEEESZT (42
tEEpREUE  ERM (E—ER @yl AW EENIHKARE~EE+-B
HEKEIMRTIFC 1Ko v aE Bl B FF I GEy o AR {ER I

— T

bk HHEEHE I KA HERTFERR I KA HEFR I AN ERTE
ﬂtr=t+ﬁﬁﬂyﬂﬁﬁv¢zﬁﬁzmﬂ=mfhﬁn=?ﬁmﬂﬂfmemxn=
ﬁzxﬁ+xﬁ£t+ﬁx;ﬁmmeﬂﬁ:m+xn£t+wﬁrﬁﬁgiﬁﬁniﬁ
ﬁauﬁmmﬁnmaﬁ#ﬁmﬁﬁﬁ#,Epmﬁmﬂgmrh%mmpfmm;yfm

(oEm RS EEA R PRKEENB RN CERER SN ERR P
HANBEZrRISEFENREY =
m%ﬁﬁmﬁayﬁﬁﬂfmuprhﬁﬂnﬁﬁ=tumﬁﬁ?mfﬁzﬁiﬁyﬁj
hmn+ﬁ?ﬁﬁy;xh;ﬁﬁyﬁnggﬁmmﬁ;fﬂﬂeaﬂtmm;%ﬁﬁiﬁ
PSRRI B ESHL R B AR & KR I A AR RRE
R s AN KRN K H A (RES RN R R R (RERNE RN
et v » hEHER | %0 M

i LEEKEE R~ 2 HECEELRREDMPm e SN KR K vEENE
ELige (RESE—ERSES IR ANEE n =D FRNECREN THRE
MWﬁﬂm?hﬁmmy;ﬁmﬁExm+mﬁ.yiaxaﬂmﬁiﬁ+&ﬁﬁt+ﬁm
my#ﬁﬁfmﬂ,?ﬁmmﬁ+mmﬁﬁmwt+x¢»¢xﬁma=ﬁ?Aﬁmﬂz+

~ T1




Rl

HEZFERRIK-HARNCS+H I EEoRaEy 28@n g =

N EEEEAEXELn~E~0EER o) 2B HEEER 1 v~ b W
PR AEET RS BRI EN A NEE LU EEH EN{WER LM REER T RE
FHEAE N EREERC 1 En ( NEBSEFERR N+ HSH O+ HEHE~BHEY
BEh{RE+EEEENEREIEE L4 =B EHX B I h BT s @328 r 2 v 80
R CEEH I WH-RERIEEV AR AR CRELEESRE~ oD@ 1 o
AAREICERELADAHANE o B R o E 2 RRERE A EH = SE
dErEy 2 mAM(ERmMI AR SBoighpEBEn BRI RS oEY 2
s oMEEENE 2 s 22l tet =

g WEHEEHDRMETALYE Y 22 FR BT mi 2 EtHe 2 2y
PRIESREHIFI AEENIVNE{ESB - HES @y o @Rn g B E B
THE(ZEy=rlm ({ERA+ RT3 TR{ESS 1B IIBEES B b
RERIREELEDR Y N a="WELEHT I AR EHELR 1K+ HEL L2 08

FEERE+-E 1 i 2B R{EHY2EBr =

e - =

T
[ ——— —

e o BH SR

AR (RIS HNAERn BRI B E~FRAEHEN P~ =T 50
S E FEN 2NN 2 PN

Bl HIEMOE (BN HORERMEE v v EABENRE 0 s g
FOER OSSO FHES RBEY s 2R (Dt y 2 pNEHE I HE
AN ERESEIEAK 2P N E TR E S BN (HEEr &
SRIH NS IR 2RWe Ny n o h P P EEES 0 J Y SR~ B
F RN LN KT LG B~ oK 2 AR | ETHEEL A BB
MriMHK2n=ha

MR T (ERLOr W B aREr A0 o dlimF im<y ARIREY
ol BE AN EEEE A TN ST AN A KA ENHKESNSaREL 2 N L
REERSKEFAE R A SH Uy AW (EEE~EXr Ly 2 b k=T
EXRE IR RER - B (Y n FEREER RSN EE S PR RN A EHE
HFIIERNFRADRHEE 2 (20 IR M REBR -8 ( &+ EK

= e o

1



| B

aﬂnaa;%;hmmwﬁﬁmﬁEMHmm;amyﬂmh;L;?%;u¢hﬂmf
; OUREZ I ARy 2 0N R WEEE S | X2 FR s s h o %0 & x
R

Bk AWIEEEES IR e A RHE I N ER R~ ER T EETI =2
t F e B BN I AR A~ (AN B~ BN E RS

_ NEEEKAME KN Er B R EH A BEr 2 b il N (EEEE 4
AdSbh=oHmaB+ L [ KW+ HL=

_ AEFIHEY QPN (B AB{EEI 2 0K (B Kb n B d b Sy
AEA TR RV RE A s BB | KOHEHKEA =

BE HRFLUrE 2 XB (BB N IEFHE D RBEEHRNEREE ¢ %
ABEE IR VA (HEEGEIBRF I RN (G ERERETIERA B2
— AR LA TSR E R EER T I r R N (FET NSNS S S oy
FHEH{IN+HEEN | FESHERESETHNEF 1 LA EE~ RS malv ¥ o $10
MELXSHr oM ME~LOr MK A r#y="HEBH s n= A E~HE$n 3 (Onthe

Isumi-Sandstone Group in the &:aﬂwiw.wnhmu. Frov. Bungo, and the Same Group in Uwajima, Prov. Ivo.

Japan. Jour. of Geol. & Geogr. Val, Ol No. 14 b B8 He m=w 5~ 4B 8 ( Cretaceous
Stratigraphy of the Japanese Islands, Sci. Rep. of the Téhokn Imp. Thaiv., Sendai, Japan. Second Series
nfﬁfﬁ?ﬁzP:¢=mmfap#»$m&m$ﬁmw&mﬁnixmy

Hlelicoceras efr. sennsfum Yabe

Gaudryeeras matum Yabe
Lndceramns amatusensis Nagao
Inoceramis ofr. pevcostatns Milller
fnoceramus abamatous Yehara
ﬁ. Ludceramus ofr, repularis A*Orh
Eckinaid
ﬁﬁ&Maun%ﬁﬁimgﬁz??ﬁﬁy§5+£7¥ﬁmﬁ¢ﬁﬂt»wﬁﬁﬁﬁ
| 2#8-~5

x,nls_#.uﬁ # | @
ﬁ_ﬁ_aT=m LAEAEY

Fuocer amus ofr, amakusensic Magao

i —



K

Tnocercwas ofr, percosiofus Milller x| % | x
fnoceramus efv, Fegularis A'0rb, ) w |
Tnoceramus efr. schmedti Michael ®
Trocer amus sp. ] % | x = w
Lueinag sp. %
Gawdriceras Hmatnm Yaho 5
Crimaiad % i ”
Archasozosiera = | ow

BHNINENFINGE M 2RI TN B S DR NSNS pik
AP~ uh@ErEHRK T eh P vy A BL(EECE @My 2382
i n @Bt A4~ LB (HBOIHK B 2 ¢~ b=

EPRFIRNOIHK(EETIZGE 1 HABERE e do sxnfgwdlIEH R
GEHNSEREn (P EHCERSEL - ERl—En = (I REQ OB P n 2 a2
Metbh=ctHAMNESNEaNHIR~ TR EEEIRG I BR 2RI n o n B8 H
PRI RFEERKER{FEaflEBErndad i rhn K EIEn e =< jfn @
haelangifme o> FH A OMK I E< P2 b ek BARETSER I B

———

e

2dBEN= {LEERMERKL2 M SHN AR
BN HEFT MHY AOHKCERT  HA N ERE s R N EE R B
FRA R~ L4~ SRR I B BN EENE - EEEREE =43 0
B ERRERE LENE S84 SRS -2 TR T AN E R P
= Il EERE (1 H A 2E~OER1 v M I BdycE~olmpk =

TEN I “HKCHEESNFEEST N b~ 1B Moo p RS~ Bg 1 ok’
Bl A RPN - EWEEHT I AR ERESR I H ISP L8 4 =
FEFR BN A HER B AN EE+Er KA1 WY 2 REVEREHEN 2
hEEE O HENEN N REERRLY =

TREGEEERE RE AN ATHKS | ~NERSH A 2R Bl 0ol
HRIRAIBERIEA RN+ R OP=-HE I FEINIR o He {2 HT P
FEIER »EEN B hEHENCEEAr Rl I e e
EXHEEERE~ P~ R Uy P ELEEH n SRR PR 2 2 B E
CEI BN EREF n=BEER R ER N RET R (R EPEE Y
MBEvHI @R ~HEBC X ERNED~IHR(BE @l aEmn g8 ERN

T



1<

= ==rz

mm+ﬁiﬁzﬁﬁnﬂjW#hﬁ=E?%E+ﬁﬁiﬂu}emzm.ﬁuﬂmmﬁ.
ﬂzﬁﬁnmmﬁAmﬁ;p?£+ﬁﬁﬁﬂ+ﬁfuﬁ¢$ﬁy?ﬁm,ﬁy»mEWﬂ
;fnmﬁﬁﬂeufﬁfﬂﬁaﬁﬁmsuw#FﬁEyﬁﬂfﬁsuﬁn#t;nﬂﬂ
AR ANED | K ARNHELD 1A (HREHEEN KRN R - B
EiHE@er=
Eﬂﬁaﬂmﬁ=Ipmm&auﬂt;?ﬁ&ﬁﬁﬂ;fnﬁﬁﬁkﬂﬁﬁ=ﬁumm
E:as?ﬁﬁ;mﬂbfvuﬁTiﬂ9ﬁ%m+iﬁﬁﬁdﬁftﬁ+ﬁﬁﬁﬂ%!.
E?mﬁ=ﬁaﬂw;ﬂﬂﬁﬁﬁﬂyﬁjﬁiﬁmrgm+ﬁﬁ£t+mﬂﬁtuﬁm.
GEOEASKEIHACET ok | EERARECN e s REAERLAT 1M RAE
CHEN R Rn S EE R ER WA B W kIR CEA SR AREE
Fraigimedo
mﬁﬂﬁnﬂr;Hﬂ%nﬁ&mnmﬁrmfﬁxﬂﬁ=&z&mzﬁmﬂ.ﬂ9ﬁm
ﬁm+&EM;m;ﬁ?mﬁ&n;ﬂ?$m+ﬁﬁ=y?%ﬁxtmiﬁaﬁvﬁm;ﬂ
MEaﬁmfyﬁp?mmHHmﬁiﬁﬂﬁﬁm3;fnﬁﬁ4;¢ma,ﬁapﬁmh
W=

p— — —

I g0 g % 4R NIEE B ELSHEENBKANEER ~ERI n=ECER R =
me=EVwﬁmmﬁ;mi?m?#;mn+ﬁlﬁy#hwm%mguwmﬁ=£y
AEEN S NETEY g KB IRy S HEFT ARk (B TR SRR
T TP TS TEUPS L. AE PN 1
SEp i ELHOEC L P HEES 1 H A (HES NS HREMCEEE D AERR
ShiE+RSRS+EIIRERENREY -

wﬁﬂim?hﬂﬁ.%ﬂmﬁ;ﬂﬁifmeﬂﬁmﬁﬂnﬁ%;ﬁuWEM,au?
HER eAEEEZHiER{ ERIELR BRI R TER I SERM (HHENE
M o=

B B E K

$ﬁnwmﬁﬁﬁ;#&HHEW&LHHME&%HEHH*#&HREa$=ﬂmﬂ

B RS REEHE r c BB CENYE  RERN AN Rk P REMN
;z;mmﬁwfﬂa;ﬁ¢AWﬂ;mfnﬁ:+ﬂﬁmﬁ1ﬁﬁm,m?hzﬁhiﬁ
#h=

T ——— =

IR



10O

HY R = #

HREIEDHEI BV G ERELNATE 2 I EH SRS (AR HEn =
EAhRdNRBUNEE+SEHF1Er{ B G E NI EL N+ PR U T
HF v EA{EHES s S REREHn=E2 B+ (HEREH I RN+ X0 W

K{a

K" B BRER

RRCEEC FXE N EFIHRY 2SR+ I ECHER IR R~ B 2R
RENBLER BRI 1 HBEr Sy 20 VIR SMREFE N33 i v Wi
HYy 2 ¥Sh2(a

MR HIdr®2 I F1FEFEE+ 2 VS I EFS(FE+E@+="HER{EH
A R A B (AR MR 1 D N S w0 O B R I R o O

Bk
MO FoTRECR@ENHIEHLY =B I TP~ KK~ e~rnBEY 21 +h

T —

SIS CHENE AR 2 v LK R E N Y 2 N RAEHW 10 BT R
HERCR: |Ei# b Be{ O BETSh =0 (HEN T AMIZE
RN EABERE I HOERE EEn S h oW KA NBEE AN EEN 8
Bl e ZIrM B0 BULEX N FHAESE (S HNL B BHE- B
Nh SRR B N2

HE-NEER RN PR ENS G RR RS BARENTORKE T
Hitpe b= Er cMio o~ v n o B HER~ S+ HEN BB 2R ES K
NAHERESE HEBrNREL v BB~ KA | ESHHBE~N o E xR e N K
~HENHNEEI AU ra v - WEr SHIMER~EE s s RERSY 2 ¥ h 2
REVE4AHEH  HAARENRAOEER AT I @HIAE <Y 2 P EN A RER
B~ s =PRI BN A2 ER~ RO+ BR(AFBIVEELE~ P~

o N

7 N E
HREE- v hEGYREREEE I ST s Ea S 2~ BEEAnE 0 s hHoE 0

i1l



1]

=

ﬁ&aﬁ#)E%Rmﬁﬂ?uﬁ&Aﬁﬂﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁmﬂﬁkﬁmﬁ+
Hﬁﬁﬁmz$aumm%ﬁ?f*mEEAI=EEn=y&ilmzﬂriﬂﬂ?ﬁp
KPHETEN PN b oBERIoCEHMI0 0 A NS WO (AR & BTN 2% e i
Hﬁ9ﬂzﬁ£nmﬁ$f1e)¢ﬁﬁ;a9ﬁ=mﬁx*JTuﬁ¥¢;*znﬂﬁ¢
u#%ﬁnﬁ%ﬁﬁﬂﬁﬁ%ﬁﬁanmﬂ%ﬁshmmfuﬁﬁ%ﬂmm&;ﬂﬁ=yf
HEHER NS OR SN SRS r =R B ) h O U I N EHO AR Iy
S BREH

T RERW

e RN P ER I~ HEE 1 EEFEr B A NEEn AN BT Y K
(ERD MDA ERE MK HEC ORS00 SN O HE A =R EED~ ¢~ 9 =
ammfvyﬁﬁ—ﬁﬁﬂruﬁﬁﬁn$§ﬁﬁnﬁﬁﬂ$m.yfuyf!iymim
fuﬁ,ﬁﬁﬁzﬁﬁ?ﬁaﬂﬁzn?mswpinﬁ?ﬁp$ﬂ¢u§;a¢ﬁ£$= j
_ yfﬁ=zsuﬁﬁ;*;r*§7£&:ﬁW%fiaE&hﬁiyﬁﬁﬁ.suzﬁﬁ
xﬁﬂ;ﬁﬁﬁﬁﬁm;ﬂﬁﬁiﬁvaﬁkzAMEﬁ?mzﬁEnE;E%EEE:?

I..I|I T y—

=

ll
h
|
|

HoESEEEHr M«

R S EIC &L

|
| # s R R T R SN RS R E T O N DR E (2 o 4

AR IRRr B K i RENE R b~ r S EXOEENWIO A NBHION Kb
|| MEERsHEN S e MR P E R R B RO n o e R o
# FHER i BOREREHr R fh e v o B n Ly =0 Ry AT B
PRTHENEKHEEIR (L A NEE NNt E R R RN 2 R KRN PN W
YRR EE R S OUR+ 2 v FE I HEESIROF By -

FE ERFE IR A LW H L WU LAV BT OB (RN~ L =2
EEHUNE Y XA B ERER G SN O BEE O S CE o I
T R N =

+ e EEw ;

_ RRCHEr B D THRE ER+Er MR S ER I TREE RS RN ES E RS

tm



1{E

S @Sy o HORERHEEL "N RESE 2 0 R ERies HE e e
- HREEE~ o= E 2 (FE A2 HE NN B (HEN KL @
NheREL [ BT MR BEINBEBEEEA AP B s BRAR -~ 2K ~HHE
HMrER PN o hEHEIR B 2 N h=Ke | EEL Lo (EELEE N R AW
s 2 NS ERE B Eor M BER g Er A r v CEEIRNREE
EHFL I SO EBF R H N EH2 2 ¥ HIMBRIY2BERM

—1" E ;| W
Pl Es oW E o i He RS BIER Eo R L WBAK
gan s BEA 2RI =Nt BEBE- B2 FH@oFraen ol nT by

EArnREM R nEN(ERUESES~SOEF ot 3~ BN R CmER DR
alp 2 v o HEdErn EEEE - hHEEEE R IOSr 404

il BESE

HEgEsBEE~oTYE-~C i e {MAE~OEI~Berr2a2P b= hEE
FPERE a2 n s 2 EEHE L BEFEI oA REFHEREE AR VEESL Y E B
FEE BN 2E«hoY A EE~H i B B 30BN+ HRKEBr nEBYyn D
HEBIIEr-BE I FOHABE LR 2N EL

EU~RE(HE+ B~k 1 AN HEEREFEIR 1 H+-HTCSH=HE
P HE(NESEIBE I AN E R iR VER(EENRERE BEEE By 2 R
ZEoanE¥ErER eI Ml a st HNEEEE~BE(FPERKEFLRERES
H+EEHN | FREAEEIFEEFHET 1 EE Ve 3 as :

117 % B 1 8

HEF~HERUE(IEE I "R 1 (KHEHE~ M {RER P ER-BTAEE
T HAEHRENBE n=HERBIrda=-"REPEI(LRT-FEIX - FEAL~ERE
HEag 1 H=-"EX B+ B~ Shnihws FEr2EEE Ror =Rl
CEODHEE NS E 2 n«EL =2 ¢V RO (EREEBEBH I HETYRA¥N»Ba'Nn=
ey cEE RS Wi aSaEoEH i EfEYy 2o E L (HEEOEN BE

114



= 114

-

K HREER- NI ERY SR r A s EXEHE R I B S EIn e = D~ &
- EECEs T Y ==Y

A HEER T EREECFE (R AR OEr EEIn 3 n e b= oK
- S eEHIEBMEE s CHEr 2w K

n- & &£ 8

#E(EE+HE~HEAD N~ EE~E R B bk 2t ko=
HIEKEHNEF I HrEEY N A n«hed A dlomat e R0 0 8y
L

2" & E
HEFC EH+ B IHK BN B RREERCH TR OB IeH < ) nRE S

NRERAEFABET RN (REUNEANENED e Hh ( THHK- U0 8 ETE~
nH.ﬁ?nmn+ﬂzﬂﬁaﬁﬁfm*#tﬂm$gﬁﬁyﬁzdm$z

L

CHT M R 4
HHEN KO UKERE - M ASE Y DR TR R AR AT O TS KR
UMBEESSTXRE I Kh (AW~ BE  ERy Y BET O NEKHAYREY

K" 8 +H
EEE~EFA(HBr " EE -3 EBEY 2Bt hEREEHRREEF SR S nEE
H 1 b {HE EHNEE I RBEH I REEY N2 r W EYECKEHE AW 8
BAHEE I EALEEYN 2 b

Sl (i

RrEEER LB R 1 {EEfdn - BOK s EE "B BEHYEE~ L
HEERERENREB | H4RRUEE«(HIBr=-BAy 2l r T~ B«
HERIQVFI2 (R BEEt=-"NPE s FHEF B2 e~ (HETE2» 0 2
Ban -tk 2 HBEEIREACEEYDNR 2 N b D

119



|

ERE | ENIRHImE = -~
TR+ | $1IRI +Pm 8 1 e
fLgERe M ¥
BEEESHOEEE-m | @ |
g E % ¥ Kk K R
BEEgSEHOERE~D | #9 |
S B EERK e

OO ] L e D—

BEERo MR E

¥k KB ® % 2 % B &




EXPLANATORY TEXT

OF THE
GEOLOGICAL MAP OF JAPAN

Seale 1 : 75,000

——

UWAJIMA
Zone 34 Col. XIX
Sheet 252

" B}f
Tarsvo SUZUKD

{Written in 1834)

{Abstract )
GEOLOGY

Shimanto Series consists of sandstone, shale,
Radiolarian shale, conglomerate and limestone. The
sandstone and shale which oceur in multiple alternation,
are the chief component rocks. Thin layers of reddish
or rarely greenish coloured shale ecarrying Radiolarian
remains are intercalated in the lower and upper parts of
the series. In the shale at Sozu in Minami-uwa-gun,
Ivo, is found a white crystalline, partly siliceous lime-
stone, 3 m. thick,

The series has a wide extension, occtupying nearly
three quarters of the sheet map area. It is fallen into a
complex of blocks cut by faults trending nearly north-
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south, east-west or northeast to southwest. In each of
most of these blocks, the strata maintain the general
east-west strike and monoclinal dipping to north ; but in
some of the blocks they strike from northeast to
southwest or from north to south.

The series is conformably overlain by the Torinosu
series of Upper Jurassic at Meguro in Akiharu-mura.
On this account, the greater part of the series is
considered to be Lower Jurassic in age and correlated to
the Alkigawa series developed and described in the
neighbouring sheet map areas in Shikokn. Minute
organic remains such as Cewssphaera, Dictyomitra,
Sphaerozoum and spicules of Monoactinellid sponges,
quite common to and widely distributed in these series,
are examined in the Radiolarian shale., The thickness
of the whole Shimanto strata, as estimated by means
of a section across the strip from Oyu to Tanemo, is
about 6000 metres.

Torinosu Series consists of greenish or dark gray
shale, gray, fine to coarse grained sandstone with inter-
beddings of fossiliferous dark gray limestone, and
conglomerate which is composed of pebbles of sandstone,
slate, guartzite, etc., cemented by fine sandy matrix,
The series is distributed in four regions as faulted blocks
keeping contact with the Shimanto series and the Cre-
taceous, the faults trending in various directions. In the
region comprising Tzumi, Akiharu, Yoshino in Iyo and
Ekawasaki, Tsudai and Tokawa in Tosa, the series is
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again subdivided into many fault-blocks, within which
the strata, in most cases, form monoclines dipping to
north or morthwest. It is a remarkable fact that the
lower part of the series overlies conformably the Shi-
manto series in the neighbourhood of Meguro, Akiharuo-
mura in the south, while the most of the series is faulted
down against the Shimanto series on the east. The lime-
stone lenses, generally known as Torinosu limestone,
contain numerous fossils just as the most of the Torinosu
limestone in the Cuter Zone of Shikoku do. . Dr, K.
Inouye has recorded the occurrence of the following
fossils from the limestone :

[Fossils) (Localities)
Coral and Foraminifera. Olkinono
Cladoplyiiia, Tamnastraea, Hastraca,

Dimorploatrasa. Chikanaga
Crinoidal stem. Kami-iyeji
Aleponaria ?, Tamuasiraea?, Bryozoa,

Crinoidal stem. Nishigaho
Serpuila, Lucina, Melania, Cyrena ;

Nodasaria. Sada
Foraminifera. Gontani.

Besides the above, fossils feollected in the present
field work are listed below :

(Fossils) {Localities)
Cidaris, Dimorpline. Tomioka
Stromatopora | Parastronatopora) snouyer

Yabe et Sngivama. Nishigaho
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Petraplyion Nabegatani

Circoporella cfr. semiclathrata Hayasaka,

Ostrea, Cyrena, Coral and Spongia. Fukudo.

Cretaceous System  consists of green or gray shale
and sandstone with conglomerate. The shale is some-
times sandy and sometimes nodulons. The sandstone is
usually massive and often finely banded with inter
lamination of coaly matter. The conglomerate is
composed of various sized pebbles of sandstone, shale,
slate, quartzite, porphyry and porphyrite, cemented by
sandy matrix,

The formation is developed widely in the northern
part of the sheet map area and faulted down against both
the Shimanto and Torinosu series. The whole exten-
sion is divided into three sections by two prominent faults
running from east to west, theyone passing from Uwajima
to Nara, the other, from Natsuaki to Mivonokawa. In
the northern Makinoyama section, sandstone and conglo-
merate are imore predominant over shale. The bagal
conglomerate is observed at Akamatsu where it seems to
rest unconformably on the Shimanto series,

Fossil localities are numerous in the Malkinoyama
and Uwajima-Matsumaru sections. The fossils thatides-
cribed by Dr. S, Yehara and quoted by Prof. Dr. H.
Yabe in his monograph on the Cretaceous Stratigraphy
are as follows :

Helicoceras ofr. venustum Yabe

Grandryceras Ematum Yabe

—_—F —

Tnoceramies amakusensis Nagao

Inoceramus cfr. percostatus Miller

Inoceramus abamatini Vehara

Tnoceramus cfr. regularis 4'0rb.

Yezortes sp.

Echinoid
(from the Furushirovama-shale at Furushirovama, Iyo)

Other fossils hitherto known and their localities are
shown below :
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Iroceransus ofr, amakuteniis Nagao el P | I -
i ofr. percosfatus Mifller ® | x| % | % b
I cfr. segularis d'Orb, | _i = )
F i cir. sehmiddi Michael ® L -
I ap. % | e | se | % | x
Lucing 5p. *| | | ‘
R — | —— ]
Crandryceras Hmatum Yabe | ®| | M O
Crinoid !_. _| ® ok i 3
Archacocoifera | | ® ® | ®

The above fossils prove evidently the Upper Cre-
taceous age of the comtaining rocks. Of these, three
ammonites are the leading fossils of the Senonian stage.
The Cretaceous formation found in the southern Iwa-
matsu  section is somewhat different from that of
Uwajima and Matsumarn in lithology and fossil contents.
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Its prevailing rocks are sandstone and shale. In them
foseils are scanty, only Jwsceramaus and some (Gastro-
pods having been found. On this account it is supposed
that the Iwamatsu section may be a deposit of slightly
clder stage than that of Uwajima and Matsumarn.
There are many faults in the Cretaceons formation and
its thickness is difficult to be estimated but roughly
meastired in the section passing through Kakidani and
Yorii varies from 1,000 m. to 1,500 m.

Pleistocene and Recent Both deposits consist of
sand, gravel and clay, Pleistocene deposits form ter-
races along the rivers. Recent deposits constitute
alluvial plains along the rivers and sea coast. Clay is
most prevailing in the deposits of wide plains near
Uwajima, Iwamatsu and Matsnomaru, while sand and
gravel are abundant in the alluvium along rivers and sea
coast,

Biotite-Granite intrudes the Cretaceous, Torinosu
and Shimanto series in three regions, Takatsukiyama-
Nametoko, Kuroson and Minchi. These three granite
masses may be denuded exposures of projecting portions
of a batholith underneath. A small stocks of Biotite-
granite iz also exposed mear Sembagati. Near the
margin of the granitic masses are usually seen fine
grained leucocratic, aplitic granites, some of which con-
tain sporadically tourmaline crystals. In the granite
are found many dikes of Pegmatite and Aplite which are
differentiated products of the granite magma. The age
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of the granitic intrusion may be Post-Cretaceous or early
Tertiary time.

Granmite-Porphyry is found as dikes traversing the
Cretaceous or Shimanto rocks in the surrounding regions
of the Biotite-granite masses of Kuroson and Takatsuki-
yama. It has biotite and orthoclase as phenocrysts in
tnicrogranular groundmass composed of quartz, ortho-
clase, plagioclase, biotite, etc. ‘This and the following
CQuartz-Porphyry may be apophyses branched off from
the Biotite-granite and marginal or differentiated pro-
ducts of the same magma.

Quartz-Porphyry is found as dikes cutting the
Shimanto series at several places in the Kamihataji
region. It is gray coloured and porphyritic with quartz
and felspar phenccrysts, sometimes quartz being cor-
roded.

Hypersthene-Porphyrite  occurs at two localities.
The one is at Masuho in Kivomitsu-mura in the Creta-
ceous terrane, the other, at the valley head of Kanarashi
in Midorisdzu-mura in the Shimanto terrane. Both of
them are dark gray porphyritic rocks having abundant
andesine phenocrysts with additional hypersthene and
horonblende. At Masoho, the rock is differentiated in
part, passing gradually from porphyritic margin to more
grannlar centre.

Liparite occurs as dykes cutting the Cretaceous
strata or the sandstone and shale beds of the Shimanto.
It is generally compact but sometimes porphyritic with
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gquartz and felspar. The rock found in the Kikugawa
valley is speckled by impregnated radial aggregate of
tourmaline needles.

Diabase is found as intrusive sheets in the
Shimanto series at Tomiyama-mura. The rock is dark
green or reddish purple in colour, compact or fine
grained, showing microscopically ophitic structure.
Most parts are altered and partially serpentinized.

ECONOMIC GEOLOGY

Copper Ore. Tanokuchi mine at Kamitanokuchi in
Tanckuchi-mura was being worked many vears ago for
copper ore. The ore deposit is reported as that it was
found in the shale of the Shimanto series and is a sort of
vein carrying intimate mixture of chalcopyrite and pyrite
associated with guartz as vein stnff. Now a day, the
mine is entirely ruined.

Antimony Ore. Two localities are found in the sheet
map area. The one i3 at Masuho in Kiyomitsn-mura but
nothing is known about the deposit.  The other is situa-
ted at Arashi in Shimonada-mura where three pits were
opened for antimony veins in the sandstone and shale
beds of the Shimanto in the years of 1914-15, the ore
produced being about 13 metric tons in 1915, These pits
are all ruined now and the deposits can not be examined.

Manganese Ore Many lenses of manganiferous
shales and cherts are found in the Shimanto series.
The manganese ore in these rocks was prospected many
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years ago at Jujiro and Oyu in Tomiyama-mura. But
the result was of so discouraging that the ores are too
poor in manganese content to be worked.

Building Stone. Sandstones of the Cretaceous,
Torinosu and Shimanto series are often quarried in
Tanokuchi-mura, EKEunomura and Minramura and used
as materials for pavement, wall, tomb and monument.
Their production is small in amount, only supplying
local demands.

Limestone of the Torinosu series iz often used for
lime-making. It is quarried by local people in their
leisured times of farming for material of burning lime.
The lime is used as fertilizer and its production is very
small in amount.

Clay in the alluvium is used for roof tile making
and dug in many places, especially in Uwajima,
Matsumaru and Iwamatsu plains. Prodoced tiles are
for only local consume and cutput of them is very small
in amount.

Mineral Springs, At Nara and Miuchi, there are
sulphuretted springs spouting out from fissures of Baotite-
granite. Sulphuretted springs found at Umani, OmbG-
bata in Tanokuchi-mura, both gush out from the rocks of
the Shimanto. A carburetted spring at YVasunami issues
from fissures of sandstone and shale beds of the Shiman-
to series. All of these are cold springs and not utilized
at present,




