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ABIEFEORRTIHORED S bl > TO L, FRIOIMES 2RI
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WA, FRHRED 2 WIZKERGZD LB s K5 %, FLWELLESNRTC
5N, TTEMHOZELIML L, Em, BROMENREERC &2,

HiJg OFEFNE —fIC NNE — SSW T, #7375 30 ~ 40° R LTV 3, AKX
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T R EERELL L O S 3 kORI S 5 & OHE A & AR 35
FBTND LOMRE, B2 EIRT LB TH S,

BEE (FA2E B 1927)



W2k

W=« RERHEFPR IR (WA EZ 50)

1

(o)1

£ R % Q72D BT A W Qo) | BENE-REREH 1955 | %5, 8 K I8 (1956)
f2 ffR B B | M WE 30+
~ ; HEGEEEER

_____________________________ %ﬁgﬁbp’fﬁgﬁgi (150)

HODERE LA H 4 & 90+
e " (00) w
=3 >
7 i g HEE M 50~55
o | EROERELN #

4 4 = 0

Blx 5 % & ® K B W g B RECK IR N HAEE 110+

" " o5 il T
B WRRAE w o W R ) 10~ £

# # B M B B 2 R :

wm " (40~100) B Mo
W BOEE (%2 ~300[F %

- o MmRR ® oW Rl BE Ee Goo~120) Reaitesd U

. | AW R A —

=R i R B I FE 35~120
BB R omin B BB T RE .

Ble 7 % 8| w oA omg| B B R OB BB R sgg s~z
S B REA|S B R B S B R % B B B |T B B B|FHE 0
AOE R W R WO B(MFOMSEM| ok M B B K W R R KK R 10+

E o®m 2 | E o2 2| L% 5 = % a2 o




11

L« RIS IT AR (R )

JE/E 5~ 130m

AEFEROHFRBEIC L5 DTH 2N, FRECIEHFIBERHTICB VT
R SEREORE TR T, D LDV ERE DR FBEMEZEL TWS, Lo
THEBICHET 2RO 2 BB LIPS Licd 5,

ARNIFPRES « SFRVER « BB GBRE) R EICEI L, TOMERiEy, Wk
FURBHFEFOHINT, ZORERIDHENDENT VD, AROFEHIZEEH
10cm ~ 2 mD{bAZZECWERIERE» 5750, 20 FIEZKEB XU/
RERZERT %, boities & Htahhiids - IRROIRE L OHED 575 % .
ARTEELTHBTEPHACHESE EOMENSRD, MOKRE S I3 cm WT,
RS RIE ORI 5755 T2, AL SIERDILAZFERT 5,

HAbf (BHSE O ILSHEA R )

Chlamys sakitoensis Nagao

Ostrea lunaeformis Nacao

0. sakitoensis NaGao (IKHFEITIC K D)
AfLaver (HEHEE)

Gaudryina kishimaensis n. sp. c.
Quinqueloculina karatsuensis n. sp. Vr.
Robulus holcombensis Rau f.
Vaginulina karatsuensis n. sp. r.
Nonion aritaensis n. sp. r.
Pseudononion kishimaensis n. sp. \ig
Bulimia yabei n. sp. Vr.
Gyroidina cf. soldanii p'OrsiGNY c.
Ceratobulimina cf. washburnei CusumaN & SCHENCK r.
Planulina cf. nipponica Asano f.
Cibicides sp. vr.
Globigerina sp. VI

(NHIXIHEC L D)
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a:abundant c:common f:few r:rare vr:avery rare
va : very abundant
(BALBLrPEHSE D RBUI L FOXKIF L)
F7z, AR MAIOSFEERE L GER, BRSNS E S TOT, SFRERED
RN 20~ 40°, &L ZIT50°LL EICIEL T2 DITH LT, RFRHEAAKIC BV T 15°
WHDREMERZ & > THZ > TV DT, BSMTHiERHIERAES (KR a, b,
c) DEMRICH B,
P8 (I  Fv T, 1947)
AR« K B SE TR
J& JE:35~120m
ARG KEORE « SEEFINE - 85 - A BBXORE—FEMOEZ EIcnf
BN, MRIZCBNTRIZORFIHENT, L OMBOMREENSHD T LN
T&E%. TNODKIRICE D &, TORFEIIHIERD S ERT I > THEAT S i
BB, KFIWELELEN B0, ARHFHANICBWTRANGED, E-o&bm
WEATIKIEZHE LTV 5, AR RE - 1 Rikd 20 8Tk EMEN 2 ez
ST FRET A, 2O LAUCIFEBEE 15m WO BRI ENFEEL TV 5,
AEDOHERICIRFIC BT 15 REB X OH] M, KEICBWTHIE 5 REBXU
g EVHEN S EERENH 5, OB (KEOHE 70 15 NE) O L0k
FHED DL ROMYMEAMREE NS, & 5IC BN HEZ &8 H B R ~FRL
WEENH D, O LANCKFTIE 5 RE - 4 RIBETHINZKEND %,
8 STRD _Efih 5 Volsella sp. ZFEHIT .,
KEPDNS NalOMY a7z ELRd 5.
Ryt (e e e )
Dennstaedtia nipponica O. et H.
Metasequoia occidentalis (News.)
Alnus gracilis UNGER.
Dryophyllum spp.
Nelumbo nipponica ENDO

Prunus surrulata HEER
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Koelreuteria eointegrifolia ENDO
Meliosma eocenica TANAI
(M HEHEC £ )
0. 3. 4 VSpPERE (B, 1927)

KRETHIRE « KA B X OPHEFFERICAS 2L, 600 mbEL DEEZAL,
IO EEREZ AEGICEY, FREIFESICBO T, Ra e EE RS
ICE > TEMOIREEZ KT, AFRE N 5 MWE - 5 E - 56 EE - g -
HEREIC 5 &N s (2, 3X),

AERE B ICHR OB - WERE - BREBICERINGE R EN D5, WLICHE
A2 &S, & ICHBE»SZHET %, AEEHIAREE F > 7 Bl
B9, 2R UTHERE L E A 5N 5, WX > TEMEREEZHICLTHED,
BEL CHRES NG W HERSHZ R U, PR S OHERIHZ R L T 5, &Ik
JERED N EHP GHOZLICE R, B ZZRICEATVS, LIEH->T, iF
oo REHE & PEI A S & OEIEERR D, FEcBWTEEE R, EH»
5 EHE FHEIC 2 0E3NED, BEICBOTEXADTEENTER,

AERHIHFEERE - Wi REREB K OHRERHCHIEE N D, Z DM I W
TR &5 2 BNTOWID, FoLarEba ' (S RIHE & w5 E & OEix S =R e
BEREDETE LTV, ARIEHS T — IS 20 L e £ 2 %,

MR (NERE LTRSS P - R, 1955)

Pt - KBRS SRR S B 4% C T I 5 2 8RS Th 5 1

J& JE 140 ~ 300m

RIS « KEBIOTEAEEZ EICHid 20, BF - KEHTcBw T
TALOMEEEICH UTAEAEOBMR (KRIV) IH D, —J701HE S Tl R
B S CHBAZENT 5. T%bB, AREEHEIIFIINGT - RENKGB KT
EIE R PG 77 (B Va) 0 #8 ifgA SR B 7T ([RAR Vb) 72 Elc B Tl A s 6 72,
AR 5L 00 2 DL R A @ il L va A (BRR T a, b, o) TRAERMREZ, &
BOWEEE > TV, TSRz K S ICKE « Aisic sV, AR S,
5TEE ESEIC 205 ENTES,
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HE N BRICRBICBOTEREIROHTRID S B K UERPENSZD, K
ZRMREIC UL S 2 S EREER S CNUCOE, BB AKERAB X UM S (F
EUTERNSE) OMIEERW U 52 2 a0 E2 WG9 % (REICBW
TRWHEEEZO LA 50, ffMNCHRREZHE ), iz, LIEUIXERS
OHEBEFREH, BHOZLEEEMIC EACEICEEZLL, D Turritella &
MHe L, ZLOAMLPHEZTT, REREBOIRNSICET 5 EEHSHIC

A em ~ 10 B em I ] SAS A O a0 LIRSS, O OBz S8
TENZV, —T5, BRHEHETINICIT 5 < OfERIE, Ribfiz2iaa Ltk
WHIEL B DT, ThZE 2{LATTETATN S, AFEOHEIIZBEICHEDN 54
D, ENCRIEEZHAT B, FEIEERIKOOEREOWHEEN 55D, Tur-
ritella ZOMOLAZA L, KEHET CIE T hz bl e TATH S

KENSRDE S I3t aZ2iRIET 2 T LW TET

R (U= R )

Dentalium sp.

Epitonium sorachiense Mizuno (MS)

Turritella sakitoensis Nacao

T. karatsuensis Nacao

Orthaulax japonicus Nacao

Nucula hizenensis Nacao

Acila nagaoi Mizuno (MS)

Portlandia sp.

Glycymeris sp.

Barbatia iesakai Mizuno (MS)

Chlamys sakitoensis (Nacao)

Ostrea sakitoensis Nacao

O. lunaeformis NaGao

Crasatellites matsuraensis Nacao

Cardita kondoi Nacao

Venericardia subnipponica Nacao



V. yoshidai Nacao
"Cardium" kishimaense NaGao
Pitar ashiyaensis (Nacao)

Callista matsuraensis (NaGao)

ALHba ([HE NEE )
Cyclammina cf. ezoensis Asano
C. incisa (STACHE)
Spiroplectammina sp.
Gaudryina kishimaensis n. sp.
Dorothia oshimaensis n. sp.
Quinqueloculina karatsuensis n.sp.
Triloculina sp. A.
Robulus holcombensis Rau
Planularia sp.
Lenticulina cf. convergens (BORN)
Vaginulina karatsuensis n. sp.
Saracenaria cf. schencki CusamaAN & SCHENCK
Nodosaria sp. A.
Nonion aritaensis n. sp.
Pseudononion kishimaensis n. sp.
Globobulimina cf. pacifica Cusiman
Bulimia cf. pupoides p'OrsiGNY
B. cf. pyrula p'OrsiGNy
B. yabei n. sp.
Bolivina kyushuensis n. sp.
Gyroidina cf. soldon.i p'OrBiGNY
Baggina saitoi n. sp.

Pullenia salisburyi STEWART & STEWART

(KEFEITICKL D)

vr.

vr.

vr.

Vvr.

vr.

vr.

vr.

vr.

vr.

va.

vr.

15
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Hanzawaia sumitomoi n. sp.
Cibicides sp.
Quinqueloculina sp. A.
Vaginulina sp. C.
Nodosaria sp. B.

Nonion sorachiense Asano

Elphidium saitoi n. sp.

Bk 2 KIS — I I 20/ HIDEREHRICAS NS E

B 3 i FEERATHUTIC 31 B RIS

vr.

vr.

vr.

va.
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E. sumitomoi n. sp. C.
Bulimina cf. schwageri YokoyaAMA vr.
(RIS &%)

T L0« AR BPE - ke O ORI & R RYARE L 21 S B e b oI
MY d %, ZDHEE 50 ~ 130m T, KEOMM, = O/ filhsfic FEd 2,
AERIBLIWENSED, Hiba - 08 (Kk2) aEzadk, &I hifizEL
SHARETH D, AEO M REIENR CEEHE, KASSETICB LT/
AR ETEN, BUICHROMR~ MR E» 5720, AL IEENLD, 5
fElE DT, ARFICIE LN 2@ CTEZBORMOMENRD 5N %,

A HISIC B TR AED M bAZ S TEESDOREN R ENE M, ThicxL
TREBHIKIC N TIE, ZOFEICBROMEENHEL TS, BEEERD D
BZNLUFOREE DM G, HEHEREOHN 545, b OMERHRIC
1%, Ostrea sp. ZZMEATHEMGIEDDHBIEE 1 ~ 1.5m OEESEED 2 MH D, Wi
DOEHEEEEHIE M TH 5, TS OMEARZ REIZERN T MiDE D)5 NG
e FHWHES LA TWS . AEO RN FSEEFT TR Y R MbEE, KREHRSE
FricBsW il Hib G IR TV SD, 15 ~50m DEEZHE L, k- KEH
HICEWTE > L JWVBE LR > TW0D, TOXE EROWEREE, ZRAFZE0
AR~ R D GBI E N 550, L EICEEEE L, £loab U cguikm
(KR 3) k2 R 2 E LVHT ) b %, T OME—IIME ATk
HBOODT, BELEZIERL TWE T ENZL,

g I UV TE, JERICHS s A2 B4, (LADOEET Bba®mhidH D, 1
m WNDIEE 2G99 20, TNZHE L LaHmETATYS, —J, Kigiiko Z o
HE (IR HibaE ) hicid, “KREIbAZ E22RET 2 oLaHmhH 5. Th
50fbawid Z OEULE O A, ke Hike 29 50Tt/ H (Khk 4) £PHEN,
IR HIIC B 258 1 (kAL EBICRVEIE L 5> T,

¥, AEOLETNZ@ELT, HEOBORED (K5 & BbhdEE 4em A,
£8 3mm NN D SIRDYED, > TIBICEZ > TA-> T3,

A1) WEZEFT TR C DD, TOWAEZIKMAELTATI#ELE LTS, CORRKEIWERICEE
NBAKTDZDN, TULICH T ZEHIOEIC K> TET I EDLEZBNS,
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R 4 KEPNH—REMIc B0 20/ H

Bl 5 KIS — SN 351 2 BR AU SRR (7)
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KETDS Nl DILADELT %,
Hibq (EsUE LA )
Nucula hizenensis Nacao
Venericardia yoshidai NaGao
Callista matsuraensis (NaGao)
Pitar yokoyamai (NaGao)
Cyclina compressa (NaGao)
OKEIEITIC LS )
VEIRAF RN IE S 2 R VaIMr RS i 3 2 RO JEHIE, R - K
BHIOZNERED, DET 5T e TERY AR THIHIICBEIC K
SHFEEL, ZOMUSENMTHEYIFINHB K CRBR KA « FIRMIE S O— B FES
BT ER, ZTOEEEH m~ 150m TH B, AEFEE O E 2 &G
K- T, EOREZRLTWS, KBS ICHRN G2 SO AKE ORI
WahS%y, FZLORILAZEHR, BROILATZHELTH5, AIKEDED
EAEOHICHE T, AREEZBUREZLIFB T N L, wilgh-LEDOILI
WITIREC L, BEPLIA ( RIFIRORILG S ) 20K 5 T,
KEDSIERDILAZFERT 5.
B (e )
Glycymeris sp.
Ostrea lunaeformis Nacao
O. sakitoensis Naaao
Chlamys sakitoensis (NaGao)
Cardita kondoi Nacao
(KEFIEATICE D)
AL (U AR )
Cyclammina incisa (STACHE)
Spiroplectammina sp. vr.
Gaudryina kishimaensis n. sp.

Dorothia oshimaensis n. sp. vr.



20

Lenticulina cf. convergens (BORN) vr.
Vaginulina karatsuensis n. sp. vr.
Pseudononion kishiraensis n. sp. a.
Globobulimina cf. pacifica CusHman vr.
Bolivina kyushuensis n. sp. vr.
Baggina saitoi n. sp. f.
Hanzawaia sumitomoi n. sp. vr.
Cibicides sp. vr.

(FHZHEHC £ %)

ERE (failikyos g & Bl ESE B - k%, 1955)

BIACHE © RIS 2 5 H & EHIEIC 2 28O

J& JE 155~ 110m

ARG B I, KISHTOR « Wil - TR REMZ SIS FEEL, 20
fUEAENMIT KBRS BN T, ZO MBMFEEL TWBICT A0, AR~
PO 2 BB S Balg I T H %o MBERERS K UM RRE (MW ) DA
ARVINEE LS ERZZB T EDRINTH LD, THUTH U TARED 53—
ICZDRENRDN, 2 OFBGEEEICAZRCWERA- ., WEREEDHEE
o T %, TNEDOHFER, TORICE > TEHLWMNGEEIDME S L L i,
& DITHEEDHE A THRES P A RO B I B KIS N D K 51C7& D, HEREIEIA A
DEHICENT, DR DED ST EZRUT WS, AlFZ i JL3EAT T AR IHTRIK
AlE LB EAIE L D 2 DI, KRBT TRAGEAEETATVS, K
JEDJEHIZIRF & KIS L OB TE, MEDR-E-> TS,

AJE D RS (IR SRSERT OREMRPCE E & 7 R TRV EE O RIS % ) 13,
ZOEE 30~ 40m ZH L, BLICHROIE LRF~RIKEES & DD 5 7%
D, ~RIRIKETH %, RO NRIZHORIE Lies & DL (K6 a, b -
7a, bBXUV 8 T, FHEKHOHAHEICETODTLLHUT S5, KEHIIZ B
T, ZO I m O EZRMEEDOE LWRARDH D, E5ICZD Fncid, K
BHZEITMC & - T, aE (K 10) EHDF5NTVAIEE 10m WD, HEiiE
IZZ LOBLRDAIR ~ RIS B 0, T ORYEEO N EIC 3R S DN L



Xk 6 I FERATLIC B %50
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Rk 7 KRB R IS BT B0



Xhk 8 PaifEt AL R IC B B E

B9 KIEEAEACHTTIC I 217 ORIKE

23
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K 10 KEFGREERIC T 255105

TW3, WEO EE (RFIRSE OB LA ) (& MRICRN T EN DR, B
LICHHERS LG L DHEED» SR D BIEEZ ATV, TORIKE (Kl 9)
LEVDWZHAICELIL, REFEKEORIEIEHMELUL TO572), wiEz L
BURXRRIT 22 WD D, iz, REOEMTIIKIERD, AED 2 WIFERZ
fil7s Db, BHIEHRURIEZRL TV T EDE UV, IO HRIC
B AR EAILLOF A, HE lem WAADIRARDZHERF LT
%o
Tk, KEDMSEROLAZENT 2,
RAef (I E )
Euspira ashiyaensis (NaGao)
Leucosyrinx sp.
Saceela nagahamai Mizuno (MS)

Portlandia scaphoides (NaGao)



P. watasei (KANEHARA)

Arca sp.

Crenella subfornicata Nacao
Galeodea cfr. apta TEGLANE
Turritella infralirata Nacao

T. karatsuensis Nacao var.
Trorhorithium wadanum (Y OKOYAMA)
Epitonium submaculosum Nacao
Pseudoperissolax iesakai Mizuno (MS)
Ancistrolepis japonicus TAKEDA
A. chikuzenensis (NaGao)
Molopophorus sp.

Eusinus sp.

Psephaea antiquior TAKEDA
Septifer nagaoi OyamMA

S. iesakai Mizuno (MS)

Polyneam sp. wssium ?

Pecten sp.

Chlamys cfr. rutteni (MARTIN)
Ostrea lunaeformis Nacao
Crassatellites inconspicurs NaGao
Venericardia vestitoides Mizuno
V. japonica MizuNo

Lucinoma nagaoi Mizuno (MS)
Pitar matsumotoi (NaGao)
Venerupis sp.

"Tellina” equideclivis NaGao

Thracia iesakai MizuNo (MS)

(IKEFEITICE D)

25



ALdbr (HTERE )

Bathysiphon sp.

Haplophragmoides cf. renzi Asano
H. cf. trullissatum (BRADY)

H. cf. compressum LR Rov
Cyclammina cf. ezoensis Asano

C. incisa (STACHE)
Spiroplectammina sp.

Gaudryina kishimaensis n. sp.

G. cf. hayasakai CHANG

Eggerella ashiyaensis (MURATA)
Dorothia oshimaensis n. sp.
Quinqueloculina karatsuensis n. sp.
Triloculina sp. A.

Pyrgo sp.

Robulos holcombensis Rau
Planularia sp.

Lenticulina cf. convergens (BorN)
Vaginulina karatsuensis n. sp.
Marginulina sendaiensis AsaNo
Marginulina cf. ashiyaensis MURATA
Dentalina cf. emaciata REuss
Nodosaria cf. pyrula p'ORBIGNY

N. sp. A.

Pseudoglandulina cf. laevigata p'ORBIGNY
Nonion aritaensis n. sp.

N. pompilioides (FIOHTEL & MOLL)
Pseudononion kishimaensis n. sp.

Globobulimina cf. pacifica CusHman

vr.

vr.

vr.

vr.

vr.

Vvr.

vr.

va.

vr.

vr.

Vr.

vr.

vr.

vr.

vr.

vr.
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Bulima cf. ovata p'ORBIGNY vr.
B. cf. pupoides D'ORBIGNY c.
B. cf. pyrula p'ORBIGNY f,
B. yabei n. sp. va.
Bolivina kyushuensis n. sp. vr.
Discorbis. sp vr.
Gyroidina cf. soldanii p'OrBiGNY c.

Baggina saitoi n. sp. vr.
Hizlundia sp. r.
Ceratobulimina cf. washburnei CusnMaN & SCHENCK f.
Cassidulina cf. margareta KARRER Vr.
Pullenia salisburyi STEWART & STEWART f.
Hanzawaia sumitomoi n. sp. r.
Planulina cf. nipponica Asano vr.
Cibicides sp. r.
Globigerina sp. c.

(M £ )

BEERE (BRWEESE S B EESEOHE | 5 - K7, 1955)

Pl - RBITE G ERIED B ILTER R T BICE 5 M

J& J&:110~140m

AJEBIEBEHISKIGET - PHAICTEEL, £z, 2O PO (KR %5
OERIFIC B FEET %, KEILET T, Az L FICHE/ BEE - B EaEEIC
TWa,

KGO N, TIxbBEEEERIZWEE T L L, B m OJEE ORI E 7z,
ZRIHE L CTHEDHE L > TW05, £z, ESBm OWDW S E4ED, Hilh»
B EMICMFITELIMET B, BATICEROZET L EZDBNS 2 ~ 3cm DO
WO I RSN S,

AED F, dxbbi/ BEHEE MIOZTAEERAD, IKEE LB E
s & O em~E 10cm DR E DIHRZ HEN 57585, & XIS > BV A E 2
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BT EDHY, INLDOWEIHHIK~HRIT, ©>EIKHTHD, FElicidVbdip

2EHAHEOMEZ LS, LEIIIHEEREHERL AN, EAERICEDANDEX
CHRPIL TV, GRARTHOFELE M, BEMOW %22 {FATV 5,
KSR ZFEHT Do

AILRbn (AaTERE)
Cyclammina cf. ezoensis Asano vr.
C. incisa (STACHE) vr.
Spiroplectammina sp. vr.
Gaudryina kishimaensis n. sp. vr.
G. cf. hayasakai CHANG vr.
Eggerella ashiyaensis (MURATA) vr.
Karreriella sp. vr.
Quinqueloculina karatsuensis n. sp. Vr.
Robulus holcombensis Rau a.
Vaginulina karatsuensis n. sp. r.
Saracenaria cf. schencki Cusuman & Hosson vr.
Dentalina cf. emasiata Reuss f.
Pseudoglandulina sp. vr.
Nonion aritaensis n. sp. vr.
N. pompilioides (FICHTE & MOLL) f.
Pseudononion kishimaensis n. sp. vr.
Globobulimina cf. Pacifica CUSHMAN r.
Bulisnia cf. pyrula pORBIGNY vr.
B. yabei n. sp. c.
Gyroidina cf. soldanii DORBIGNY r.
Ceratobulimina cf. washburnei CusiMaN & SCHENCK vr.
Cassidulina cf. margareta KARRER vr
Planulina cf. nipponica Asano c.

Cibicides sp. vr.
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Globigerina sp. VI
(RIS £ %)

EHE (MEMEE - B - ke, 1955)

LS LN LR

f& & 50 mAst

ARSI O P & IR FEE L, T O EE A/ i
ZO—HMENCTEET B A MIOH AT AEZEEICHEY, WaZ2Te Lk
AL T HHMETH B, ZTOMKIEHEBZ BU L S FUOAMS (KR 11) OF
Rzt ->THMIEEDEE TS, TOMEREIT 05 ~1mDFEEZAL, EEALIH
BCAE 572D, ZTOFHRRICIEEE 4m WAL D, PIERIE 721350 > Mg 2 L ez
DOHAELL TV B, KEO TN, Mkl CHAREOMEEZ:LL, TN
IZ 2 OB, 3MOEIBEALAE, 3MOAMARBXTIeERR EDHFE%Z
P92, 0B em ~ 10 cmDESZHI2INLRHOHETH 5,

ARFOHPERICIE, Lima (Kl 12) %2 2 RICUH S 2 F S8 m OB MR S8
(VRWE) N oNE, TOMEREO MR, fEEaORNEDEE (T
CLWA) Db s, COWERAREIURADOHNZZRICHER, ALmOIMEIE
WO BB LIRERT 5. RO EAIC ) <ba " ICHEd 2/5E 6 ~ Tm D
MRS (RS ICA) BB D, TNRTEARMEZAT 2 REAMAETH S, " 15

Bk 11 SEHIDTFICBT 20 aEE (A) LEHE B) & OBFR
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IChYE T O BRI, " FRT LA EEMNEE A SR, EE3~4m D" |k
BILWE "D, TOWEND LAZ, s Lk E & OBIKREETH %,
—75, TNEEN/ SOMTRICE, AEO—L Bbh s IREOIREHREY SN Em
DEEEELS>THHEL, Z0O FITE 2 OB b HER - OAE D a7k &2 uf
T2 m OEENEENS %,

Kk 12 KREKHREFICET 2 ) LAk

A BIMEHIK N DAy S RO A 72 T %,
e (HEHE )
Dentalium sp.
Ensprira ashiyaensis (NaGao)
Calyptraea tokunagai HATAI & NISHIYAMA
Turritella cfr. importuna Y oKOYAMA
T. tokunagai YOKOYAMA
T. infralirata (Nacao)
Trochocerithium wadauum (Y OKOYAMA)
Turriscala sp.
Psudoperissolax iesakai Mizuno (MS)

Ancistrolepis chikuzenensis (NaGao)
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Psephaea antiquior TAKEDA

P. sp.

Cancellaria sp.

Leucosyrinx sp.

Acila ashiyaensis (NaGao)

Yoldia laudabilis YokoyAMA

Crenella subfornicata Nacao

Lima nagaoi OvyamMA

Crassatellites inconspicuus Nacao

Venericardia vestitoides Mizuno

V. harukii Mizuno (MS)

Felaniella confusa (NaGao)

Lucinoma nagaoi Mizuno

Callista hanzawai (Nacao)

Pitar matsumotoi (Nagao)

Macoma asagaiensis MAKIYAMA
(KBEITICED)

BYIE (HYMYAE A AH)E L BFH - K%, 1955)

A R ESH] Y

J& J=:90m AL

RS MIOHEE 2SI BN (KRVD), KREm b5 H Y (P ) e, %
DALFOIIE, T Bds KTPBAFEEALER R L1l hid %,

AEO FAIEKRE AR E N, @ WEOHICYIiENT, O LRI
BT ENTEREV, AHIEF L UTIREYE EIEIKOOIE L DHEHETH 2D,
DEJEHHHIIC G T SILHOEIRER AR (JEEK 1m) - BROREEE (Bom) -
S (210 cm) - S1baTEEE (10 ~ 30 cm) DIFICHER S0 0WH %, EH5ICT
NS5O FICIEE - EDOEHEND D, TOEHEOEMIE, LEIKESH 50
cm ORI L > IRICHES,

PEIEFFE B OILERICTZET 2 AH 1L, BLldG e aLDHAREN5RD, L&
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ICE10em ~Em DJEE D, Hhi~kiD kb afEz e, UL, CoukicEs
F2AREOKIAE LG K > TEDbN, ZTOHTINE MRS NTWED
T, FELWEFERIEH S TER,
KEN SR OZEHT S,
RAiea (HYJEE)
Euspira ashiyaensis (Nagao)
Turritella infralirata (Nacao)
Neptunea cfr. dispar TAKEDA
Ancistralepis chikuzensis (Nagao)
Psephaea cfr. antiquoir TAKEDA
P. sp.
Acila ashiyaensis (NaGao)
Crasatellites inconspicuus NaGcao
Venericardia subnipponica Nacao
V. cfr. dodairensis HaTal & NisHIYAMA

V. harukii Mizuno (MS)

AfLab (HYIEE)

Gaudryina sp. vr.
Robulus nikobarensis (SCHWAGER) a.
Robulus ? sp. f.
Marginulina sp. (new form) r.
Vaginulina sp. (new form) r.
Dentalina cf. setanaensis Asano c.
Nodosaria cf. japonica CUSHMAN r.
Lagenonodosaria sp. r.
Lagena ? sp.

Guttulina cf. yamazakii CUSHMIAN & OZAWA vr.

Guttulina sp. r.
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Nonion cf. nakosoensis Asano VI
Nonion pompilioides (FIOHTEL & MOLL) f.
N. spp. f.
Bulimina sp. (new form) c.
B. sp. Vr.
Globulina sp. vr.
Gyroidina soldanii (D'ORBIGNY) f.
Eponides cf. orientalis Asano r.
Cassidulina laevigata carinata CusHMaN Vr.
Cassidulina marginata KARRER f.
Cassidulina spp. f.
Cibicides spp. a.
Globigerina sp. r.
Calcareous foram. gen. et sp. indet. a.
(@R £ % )

0. 3.5 ¥ & Jg #F

AJEFHEA XM O FEELER IS KRBIC T8 2 L O T, AN TIZZ
D ISR ICAEMCHEH T 2109 a0, KIIEHS AN OR A « KBRS X
UXIMEHLEA ORISR NS FEOE S 2 PR EREE, ARERHOSE NS, T Ok
ORI ENEIH LT, HERREZR > BIC UL 2 DORHICDT T 578
I, PEIEAT - MRS E RS SR > BR D, R AR RIEIC BT 2 %8,
BF - IMSRIICIENTEDO TEIFBEL TV S, HIZIE, FERRHICBNTHY
200m DR E2HT 5, {TEWWE (BEDERE) ICHEh2EEDRVDEE
i, T AEBRAICBOTIERD S NEV, LEh->T, mRAICRET B HED
FHE DX HIZ DWW TIZEFH - k22 ' DFSEDFELOBITEN S 25, IR ISR g
ZEENT VS,

walt, BPH - REIEH - FUEHSR 2R E UT, WEEFOETZ 3 IR
RECHEE LT, M SHEE - ERE - AHE - BES S CKBEO 5 By
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FTW5, LL, REIEHIBEMNICEL L TWHHEER, FUE L e KIBEOAT
HoT, BLICENSDIAMIE, PRS2 ESO g S AR iR LIRS N T
W5,

AJEEHI BB ICIKE~BER OO EM S DREMN B D, —EICEIREOJenE
reE Lies EOHBE O 2 GTHENETH %, BEEI3DE L, TER MR AR
ZaH, ReHBBEMICE, WO 2ZFLEZRT, AFEEE MLOMRER & OB
FRICOVTIE, BARENEEHOWHDND 27, ANIEHHNIC BT, ZhD
DEFEE A L TWEWDT, WiEOBREHS NS HT ENTEah o7,

Bk B

AR Je DA BRSPS R MK PN O FUFBE T D, ARIRHE I BV T,
Ve LR INIRIIZ IS SN Z D_EFRIVI L TO SIS W, AR O R Ik
2GRS 10m OWEREIH D, b5 LD 30m £ Tk, HKBE~HK
BOMKIMEN»5%0, ToMERIEY 5 & KARMEZ RS, £0 EAf) 45m
FENE~IKAEERS EIDEEMDEEM, TOEMIC 3~ 4 MORIKERE 2
A, ThmEibd 2 AR ke 29 %, E5ICT D LK) 45m I E
e « WERE - MR ED 57420, REOR FEIRRIKEEED) 5%, &, /)
SAL TR ICEE S 28 m O RERERE PN 5, Jeariike & ic LAz E
9 %, BEAHITT (A ) ICBT 2 ABORFNEE, LIENzEED T
HBH, ARMEHEAICIE, ZOEEBMENCER L TV B ERL,

KENSROILAZENT 5,

Yoldia sobrina TAKEDA

Y. laudabilis Yokoyama
(KEFEITICK D)
KERE

A 300m NADEIEZE L, ZOREHN»S MR FEED 2 s en
TED, FEUEIFH - REOMUIC K SMTRSEE L, BSOS ESLEE ZNAT:
EOITHY L, FEIEH S E SRS K OIRISH A EA HEO, & Efo—8zRy
REDENDED, AFOBAHE, TN S &I HOET 2 EEICh-> ETH
D, ARKIFHINIC B TIEEHR SR /AL & & haic, Zo—E»07m L T
WBICT ERW,
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KIEE RER - A OILEICIZFEIER) 2m OMEEENH D, 20 LK) 60m 3k
th, BRROP~HRDEE ED 55, COMEFHIRT, BUbd 2 LUHE RO
FRERMGEZ RS, SO D ENK 65m £ TR, B - BEFEDEREDHT
EBEMBEENSE %, ZOHBEOEE IS Jem e 6125~ 30cm THAA, Uk
IZ 0.7 ~ 1.5m DJEE DIYEEZHRT,

RIEJE LS - AR 170m OEIEZ A L, IREA@E Ligfies & o HE
NHED, WALICEEE, MR OAREZHT, AEPICE L A& > TEM ST
EDRDOOND T ENDH D, KEIZAREDOERIY, ZDOfth 5 et EBo H
YE, FERHEOMEBEE SIS N, D Ebhns,

I. 3. 6 & £& & #f

ARSI 1,400m b FE O ZH L, D & & ARMIEHBNIC I 2 EF7HBES O
FRO TlE, PHIFTER (MFEIEEE) Z A8 8ICE> TV 5, AEHOKETDE, B
IS 2R RIEHIIC L S A L, S EER EIC K > TR SHE /1 -
FREL - FiA - IR - S K TNBAD 6 B 5h 5, AR A WL T
&, LR O R ERTIGTIC, 2 D FESE O /I O KRG, Th< 3L T
WEDHTH 5B,

AEREELE LTRE LA LOREVHENSRD, —RICWEDEET, BT
2L OBATIRBEFRAT VS, BB EIcta~sAatazE L, Mki~fRT,
LB TH S, REFKE~HKEERL, &IIEREOREFRHEEGTC Lh
H%B, rEINSOMIC, BHOAIZNEHRICEEME SN, LD TRV
BLix->T0%, ¥z, AERHNSE KABICHEYILAZZHET 5,

AEBOHEIRHRICDNT, R © &b~ Mg, K2 I3
T —wiA T i, A Y I g A 5 FEHL L 7z Brachyodus japonicus 7 5 Z 0
HE{RE % Burdigarian & U, Bk " 3 EEE EE OB, S iE
Z RSP, R B ANEE F T T & Ak U, BIHERCRE ' & b
DHIZEN 5 EBIEIE S AR E Z BTV S, FAET— Pk dEotisne
FERE DI, MEEREFHEREDOENH B & Lz, THUTH LFHHRR Y 1,
VbW BIEEEEEEEOME, HHESREN=ZREDEE L, EREINRTA
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2 IAERETENESREL, O MIOBEBHN S ZHHE =AM LTV,
COEXIIC, EMMEEROMERRICOWVTIE, Z2LDOERPH > THEEL TR
A, ARG Tl — IS =R L T B,

o RE

AR TR IS (J8H ) 2 R, T O 600m WAEHT %, AW
O PR OFEE U2 R PR, 3 72 0 B (s 72 B & L
70 FRA KW 5 RIF (7213 KE 2 RtH 2 IR 2 B ) 1 EORERH O -
LB, —ANCIREIEREC S, BHOWERE I, &5\ Ehea~ Rt
S K OREEG. AR T - 4 - L5803 BT 5N5, &
IIEHIER IS I L0 — M8 LTy, £7e, AED BSOS
RIEHT B,

W R A RO OB IREERE (FRESERE) R AT, BEICLT
JUBCIES T U, @AEKIbs, 2 045 Loy N & OPREE o
KIIC, M LTV %, AR B ICHAT URETRYE - [ i~ UK
- R EERE - MIREIEES SORBEE E SR, WEELREE L0
PO TRBHE BRI RS A5 % (I 13+ 14 a, b)o ARMOILEICIEE m
DI DT - SURREI AR b 3 BRSNS > T, N5 HET
CRMOTGRATEEE (KRR, BB a~ g ) OHIEOBOBO%, TEAICE

B 13 (IR RGO AR E AL TR B B M0/ e RS SLRHERT
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LTW%, TOERfITE, FMIOXEHE (HYE) 0b ol K UEEHZRY, 10
ALREEOMBEENDY, CNREAHEEHOLOERBNL LD, A)H
DOHFERITIE 1 8P - FTH 5 R« B 5 R » 5 ~Fhds & EPHEN S O IR EED
H2M, L IKREOFEE LIHIKICS VT, o THITENzCLtdH b, D
BIERED FAICIE, BLRO SRR~ KK SN D > T, ST CHiEZIE T 58
BINZV, i LRI/ 4 Bds KT/ 3D, 2 MOREDNNTES %,

a

B 14 Ve TR /5 RIS 350 B A T R BRIRHERS
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AR © AR NE O E MR EIc Y, R A - B
Fagak - B - AR & CME IR CRIDHIIIISIC FIE L, 2 DR 240m TH D, A
D TRERE I & ICIRE PR~ R RIS E D ERS L 575D, RIS
WENFEEL, K@i ZaH, ZROAZET S, TERIZBUROMKI S 2
F U, IEDOWEZRRS, RIS SEEEDEET S, EORKICIZIEES B m D
ZIEERPCEENRS 5N, ettff - fH7H - RIS D 7 o TR < SEE
LT, W IDORELES, £z, TORPERO LTI, WREREZ
TV, TS AN RIE - B 4 e RE - 4 g - BT A EORIERED
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Spiraea sp.
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Haruo Naganama & Kazunort Marsut

(Written in 1957)

(Abstract)

GEOLOGY

The sheet-map area is situated in the northwestern Kyushu,
and contains a part of the city of Sasebo, the northern part of the
Nishisonogi peninsula, Oshima island and other islets.

The area is composed of the metamorphic rocks, pre-Tertiary
mylonitic granite, Paleogene and Neogene Tertiary sediments, Qua-
ternary sediments and basalt lavas. The geologic succession is
summarized in Table 1.

Metamorphic rocks and serpentine

The crystalline schist in this sheet-map area belongs to the
northern part of the metamorphic rocks which are widely distributed
in the Nishisonogi peninsula (Nagasaki pref.). It consists of seri-
cite-quartz schist and serpentine. The sericite-quartz schist is dark
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gray in color and shows a spotted appearance due to the presence
of abundant porphyroblasts of albite. Accessory minerals are chlo-
rite, actinolite, garnet, tourmaline, graphite and a small amount of
sphene.

The serpentine is intruded into the crystalline schist and crops
out as large or small masses.

Mylonitic granite

The rock distributed in a small extent of the Terashima island
and Kabutose, is covered by Tertiary formations. This rock
is mylonitized and contains abundant carbonate minerals, potash
feldspar, quartz and biotite.

TERTIARY

The Tertiary sediments overlie the crystalline schist and
mylonitic granite, and are covered by lava flows of basalt. They
are divided into the following six groups in ascending order : the
Akasaki, Terashima, Matsushima, Nishisonogi, Sasebo and Nojima
groups. The Akasaki and Terashima groups are Eocene, the
Matsushima group early Oligocene, the Nishisonogi group (Kishima
group) middle or late Oligocene, and the Sasebo and Nojima
groups Miocene in age.

The Akasaki group consisting mainly of alternations of
conglomerate, sandstone and mudstone, overlies unconformably the
mylonitic granite. Most of the sediments are purplish in color.
Fossils have not yet been found in the group. The thickness of
the group is about 120 m.

The Terashima group succeeds conformably the Akasaki group,
and consists principally of sandstone. The sandstone is rather
predominant than siltstone. The upper part of the group contains
several lenticular coal seams. No occurrence of fossil has yet
been known. The group is about 400 m in thickness.

The Matsushima group overlies the Terashima group with a
conspicuous clino-unconformity, and is divided into the Ichigoshima
and Sakito formations. The Ichigoshima formation consists mainly



of alternations of sandstone and siltstone, in which siltstone is
rather predominant than sandstone, and contains abundant marine
molluscan fossils. The Sakito formation consists mainly of sandstone
and siltstone, intercalating several coal seams and yielding many
plant fossils. The exposure of the formation is limited only in the
Oshima island, but the extension is confirmed extensively in the
undersea area. The total thickness of the group varies from 35
to 240 m.

The Nishisonogi group is distributed mainly in the Oshima and
Kakinoura islands, and the Nishisonogi peninsula, and overlies the
Matsushima group with a slight clino-unconformity. The group
consists mainly of sandstone and siltstone, interbedded with several
tuff beds. Sandstone facies grow predominant towards the lower
part of the group, while siltstone facies dominant in the upper.
The group is divided into five formations, in which marine molluscan
fossils are found abundantly. The total thickness of the group
attains to about 600 m.

The Kishima group correlated with the Nishisonogi group, is
distributed in the Sasebo district. The upper part of the group only,
is exposed in this sheet-map area, and their sediments are divided
into the Haiki formation (the lower) and the Daitd formation
(the upper). The lower formation comprises mainly silty sandstone
and siltstone. The upper formation consists principally of fine
alternations of sandstone and siltstone.

The Sasebo group overlies the Nishisonogi (Kishima) group
with a clino-unconformity in the sheet-map area, and consists mainly
of white arkosic, fine and coarse-grained sandstone, interbedded with
thin beds of siltstone, mudstone, tuff and coal seams. The group
ranges from 1,300 to 1,400 m in thickness, and is divided into five
formations, of which only the lowermost Ainoura formation is
exposed in the sheet-map area. The Ainoura formation consists
mainly of sandstone and siltstone, intercalating many workable coal
seams. It is about 600 m thick, and is divided into three members.
In its upper part, marine molluscan and plant fossils occur abundantly.

The Nojima group overlies the Sasebo group with a slight clino-



unconformity and is divided into three formations. The thickness
of the group is about 2,400 m. Only the middle part of the group,
the Fukazuki formation, is exposed in the sheet-map area. The
formation consists mainly of alternations of sandstone and siltstone,
and yields some plant fossils, locally. It is about 1,300 m in thickness.

Diorite is intruded into the Sasebo formation of the Kuroshima
and Inoshima islands as sheet-like. It turns usually dark greenish
in color by weathering. It consists mainly of plagioclase, greenish
amphibole, monoclinic pyroxene, and hypersthene, and contains
quartz and chlorite as accessory ingredients.

Geologic structure

The geologic structure in the sheet-map area is comparatively
simple, exhibiting a large single dome-like structure. These folding
structures are cut by many faults. The faults which have northwest
trend and north or northeast dips are dominant.

Dacite

It is distributed in a small extent of the northeastern part of
the mapped area. The rocks are bluish grey to pale yellow in color,
and belong to non-porphyritic type. A few phenocrysts of plagio-
clase and a small amount of hornblende and biotite, are found in
such rocks.

QUATERNARY
Basalts They are a part of basalt widespread in the northern
Kytshi which belong to the so-called “Circum Japan sea province
of Cenozoic alkaline rocks”.

The basalts occur as many lava flows and pyroclastic beds, and
consist of various kind of rock-types, that is, 1) olivine basalt, 2)
olivine-quartz basalt, 3) hypersthene-olivine basalt (doleritic), 4)
Saikai tuff-breccia, 5) acicular plagioclase-bearing basalt, 6) olivine
dolerite, 7) quartz-bearing olivine basalt, and 8) augite-olivine basalt
are successive from the base upwards. The lava flows are classified
into two groups which are bounded from each other by the



intervening Saikai tuff-breccia. The rock-types of upper group are
almost the same with those of basalt in other areas of northern
Kytisha.

Alluvium  Alluvial deposits are composed of sand, gravel and
clay, and are developed along both rivers and the coast line.

ECONOMIC GEOLOGY

Coal The coal is the most important mineral resource in this
sheet-map area.

The Sakito formation contains many workable coal seams. The

names of the working coal seams and mines in the formation are
shown in Table 2.

Table 2 Thickness of Coal Seams

Jigoshaku-so Hon-so

Shita—
tan

Upper |Middle | Lower
seam | seam | seam

Uwatan

Banshitatan-so
Naka-so
Shingoshaku-so

Mitsubishi
Sakito
mine 1.97) | 1.37) [0.67)

Matsushima
Oshima l.z47 0.91 0.59 1.10 0.90

l ¢
mine 2.30 | 1.90 | 0.80 1.40 1.41

Numbers are in meters.
() average thickness.
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