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TN TS F K OE A EA M S W 2 5 & U eI sicEL, v
AIEATERLRREICEHDN TEZOMRIEE DN SHVD, 1TENEEN LR S
WGEHELTAML TS, L UBIICIE MBS LA AEEA R 2 i L T
WaHEDEEDNS, FLOHATERE & OBIRIZEG LE R 5, NEIE MR
HibAicE A, KEMZ2 G820, AHOKFNEZLIEFE LRy, 2FE
3% 1,000 m TH %,

B B

ARSI D A3 K OHZEEIL 5 DR - RN - BEO 2T - hia « AR
ECHMT % LD DRER FEBIC S 7z 2 FEREBIC K < i D 2 A g oD B
& LTI LTz,

B - B[ - BED MBI T, MO B OBICTEET 2 75 D g L DR E D
kg, EE 10 mELEOEIE L THEBOE 2T 2RI~ aE»H %, D
WERAKKNNZ <, TOTHBRICHE LR EADHD, KB TZONFIC
DL > THiki LTHRLT %, GEMC@EAORETOME L 2AKTHZ, C
NED EMBHEORE 1.5 mMU FOMEL, BEHLZWIEI IV ME LD HE
MEia%, aEEREOTEILY 2 eRktiz 2L, LEHIEEESB LTS, WEIE T
TRz ZL, AEROZVTRET, HORETOWELEEH ERCEDOT
H5N, LEicEs b L Ttz 29 2MAi~TRbE &R0, Wb SIS
BMOWE %%, FEHETHE SFAROBBRSIALN, KA S FEAE S HERK
T, AEOTNBIEEILT 2 Luifktaz 29 B GOMBEZFE L L, HICHEL
%%, RO MBIE EIROIEEDH 2 VE VIV NEEDHFETH %, KEGH
WICFEEIN T ARG, FEIEEIKE DV MEICER,  FENEIK A BRI~ PRI
BOM, BHPESN TS DI LOEFIEHS N TRV, IR, Wik
IZ &> TR I EFRD S )V B EDMEMCEET 5. KD 5 RO(LAZERILL e,

Crenella subfornicata Nacao
Venericardia subnipponica NAGAO
Athleta sp.

AJE LESOMKIRY SR LSV FERIC, RFOEVWEEGICESHNH D, FEN

ORTRDENZ, THhIEF ELEREY Y OFILAFICHE T 260 L bNnd,
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AJEDIEE E AR - BN - FeDZMHLT 80 ~ 100 m, ARBHFHILT 120 m WA,
WEHEET 100 ~120 m, Ji# 4 53#ET 120 m L1 TH 5,

EEWER

AR Ji Lk [ e B D) [ 8%/ LR SR BRI IS B R U, 2 D D LU T
BRUZ O, FEHSEN R RARE, Ia -« RGHHTIComd %, REO
R B b L OAIRIRY A R U b MBS < MR~ ki S D RLK TH %,
A3 E 728 U TaHDRCEZ LD TR0,

AEO NI B IR O~ BB SN 5720, k> TRBEDE &k
% CRTEHHD . WEFEE 1 m ANO FZRBEUCAEZ R TR DD 5, FFERIC
FJEE 20 ~30 cm OBESEN 1, 28D Y, BIIEEE - Mitlks - Waa 5D,
F S5k, HEE2em AT, KSHEBEEINTVS, TOBGEIEREICD > TEL
FL B LA,

FERE LA BB IC IR A PR~ IR S &7 D, WEY) - BEZ ST LD
Vo MEIZILIC K DRIEDN I —TH %, HBENEHZH A E L TREEN
B Uin CIHGRRAT - -8 - AMRETIEC 0k 5 AHBIERENT, &L 328
ICHRLT, FEFEFBREREZRLTWS,

AR RIS B TR I At~ I 72 29 SR~ R s 2 T e U, BTG IK
OIRED 2 WVE )V NEDOHEEZRRE, TOREDHEIMHE->T, Tah) LFEh
B E 20 cm WA DWKCEERDCE 5 WG B RINER S0 D 5. B A
&, BEET, PR Eazr s, MUkT 3 LMEENSEAB~TfEE
50, ARKROEBNREET 2, HAOE FEBICIE, EE 10 cm WAL ORI &
MR EZ RS TEMNZV, TOMEEFTIVI—XT, R AFIRICEIN S R
Nbd, COXIEFHAZECHIEER L GERL, FEREICHT 2 ERRE L &
STW5, KEM5IE, MEATEHHEERS X CILERLET, XOBLaZ#ELk,

Chlamys ashiyaensis NAGAO
Crassatellites yabei NAGAO
Pitar ? matumotoi NAGAO
Glycymeris sp.

Siphonalia supragranulata NAGAO
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AEDIEEE 80 ~90m TH %,

TEEMER

KIS EH - ATEEHGEZHOIC, (35 NW-SE SIICHlELS 26T %, KBS
JE DA HE < AR~ PRI S DEEZ & > T, REDOTFRET D, AFEIZTLL
THUROMBI~TPRIPEDN S50, BilFain CREEFa~®kaz2 L, Bkds e
IRATZZL, WIS K DBALE - Wikt 2 29 2R 8D H 2, RRICHREY XT3 K
ERFZEGE T ehE <, NEHRED T, MRS S L > DIRICE
ALTWVS T ENZV, WIRINIIEZE DG A E L TR TRAE NS, TDXS
TR R EEOTE X UTHED, GE EWHEZKHT S ENTER,
UL, WG - 17E% - WHENNE T, il KO RIS G it EoRDR ~ BB b
MWIELTWD, ThEXRTAERDEEO L LSBTV DE, AEOES F2MRIC
2 iz, 120m N TH %,

S ER

AT & U TR R S R 3MIEEN AN 520, REIMZSHR, £k
EAOHGEPLTNHR TS %, —MISEREENF L L, IWRICEZA L THEET 50
T, HIEMIC b thHE & XA L Zve B 1 m NSO > F5H AR O KRR E L
Wiz Rd TN, INHESIEULT 5 LDt hs, TOXS &k
MIFELHHL TRICHEE TH %, AFO NEICIZEEH 1 m OEEREIFET ST &
M2V, TOFEEES - Mgz L, BN 1 cm THABIKEZET 5, R
AR - dR - 170 - BAMHL TR, TORENE L, BRI S HICER O R
ENRENTHED, TOMWREREETOEALE X SUTWED, o> ERbE
JERDEAMNEIRE TH 2 DICEN, KEhOEARRELAMETH S, TOHAD
HBEOEF, W B - ITEY - EXWHE TR ER T 2D, TDZ IEREIIC
FELTBO, 2icbio TR Lawv, KEMSRObAZE L (FEH: H
WP « AT B R HLER « BT - BUSIRRTL) o

Chlamys ashiyaensis NAGAO
Glycymeris cisshuensis MAKIYAMA

G. altoumbonata NAGAO
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Solen sp.

ARG - Y - TETNETREELS, 100m ZBA 20, mEaBOEKMT
T3 60~70m &7, FItEOHIFR - AAKLE TEILA D > THREFEICEE
ZRLC, URKICBENTRELHEKT 5.

R ER

ARIEE T OISR S & G EEBERICH 20, BIBREED LT - T
50, RITWHIT B 72T, YIARHELE ClAITEEEREICARENEET 5,

B IEHRIR S 2 3 & U, MRS - 2V MARBEFTC T, MRS 02 &
TAHATHHFO~KFOEZZL, BLT % & KAG~HAMICZE(ET 5, ASEELT
% L RARMBEMNIERICHHIR T, WM ZOERE 1l m AN TH 2D, SV ELEHME
THHAICIEER 30 cm WSR2 T ENE WV, AEOE: Ei Tl T OMIRIEY A B
30~50 mDEETELHERL, WHEMDTRRATNLTLEDNDHD, Ve
5%, VIVHMEREKEZZL, ERRICHEET260L, BHFEL THIKOED LN
BB, TNHFHEEE U Tk Lawa, flmiEKs X CEMEHHZL S ok ©
&, AEOHEICZ S AEN S, KK A XM ClRiEE~Kaz2 L, Jt5E
Ciktalingd, CORAEMBHABOEOLIFEALED LR, H2 KITRL
fe&k S, MRERTILEG T (WE—ETE) TIHERICES 100 mIcEL, To Lk
e P @I NEHRI A TH 20, AN SIS > T T ORI S I35
BATH T, MRS - IV MALHET2 K510k %, TERERTIE, oM
K HEIE & TAICK Dz G > CRAMICES 2L, Fcd 257 TlEMRI A~
VIVREEHBULT, ZIENE L0, RED S G ML T chlamys ashiyaensis
NAGAO, Venericardia sp., Phaxas sp. %z U/z, AEOE S I - WL T
#1300 m, TE—EEMTIE320m TH %,

MERERE

ASJeE O BRI MR 5 i i LS DAIRI IS 1S it < Y E & SV b ORI oD FRJE
IKHEL, ABEFELLTRELVIVNELOMARN 5D, PHICHEICETTY
NHB, aL IV Ma L OERIEERO~EEOZE L, HEOEE 10 ~ 30 cm
OMNCRFJE T, FHTR Bk B Mz 2 2, WL C I Ao I ik 2
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BT 2T ENBV, FERICHIET A G~ T, KEtaZzEL, RKzEL
<, AEREZEH, REVDERZE LU TEYT 2 T D20, KD & OIXHER
KicEing <, AT % & DENBICHELEE D RAIRDORHEEED T X 2 RN H
%o TOXI ERBEHILRERHPORAICEEEICE SN, WEOREZLIEL
FM R, oGO ZRRHRAEE L TET T eAEL, FWAEDESE
DEMICZET 5L AL H->T, —RABEDLS GEIZET 5, T ORETHBET
ETHEIE 20 ~30 m DL ON 2 KEEH BN D, MOHIE TIEANED FENEIERICH -

TEFEAEHRLLZVDT, TNHERT 5 EDNEM AL AV, AR ba
ICZ LW, BIRGFRIZIEZHALT O B ETROALUYLADREN ZH T T3 29,

Ammobaculites sp.

Bulimina cf. baccata YokoyAmA

B. sp.

Cyclammina cf. pacifica BEck

Eggerella spp.

Eponides sp.

Gyroidina sp.

Haplophragmoides spp.

Nonion cf. soldanii (d" ORBIGNY)

Plectina poronaiensis ASANO

Robulus sp.

Trochammina ashiyaensis MURATA

T. cf. pacifica CUSHMAN

A DL E IAZEFH « ML T 300 m WA CTH B,

II. 2.3 /& fit £& J& #F

AJERESHF SR IR O P HNIC 77 L, NNW-SSE, N-S & %\ & NNE-
SSW D ER T NERI L, Liehd > THTANFAD > TR EEENEL LT
%o AREREE FIOMFE R E OBIRIE, BRIEDPREN TV R IZOICHETIE RV

. B TEBIEST IR0 TG L DN S, LEOHMAE TR, AEkm N
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D HitE AN AR 72 75 I BRI PRGSO BICESRARETHERL TV 5, RFEFE 2RI
ALRAELDFEVCHEN LD, WANESAT, HiTc TEBEITREZHRATY S,
WHIZ L LTRAt~¥Atz 29 2k~ RiS T, AfkicEd, £l
REULT % & $EEE O/ MR ORI X T I RBIAIEER, 52 WIS O
DB, WaPICZBRBEEIZEH, XWEZTHBEHICEATOS, ik
ARRHO~EROZEL, RPGRBEHNZEO LD 5, AEHEOE S
1,300 ~ 1,400m (239 %, KHIN O ARJFREC OV T, WD 2 WO IR K
A& UTHEIX 2217 5 7Y, AEBEOSMHNER L Twa T &, eicbr
ZREGHEENDRNC L DD, T LI MEAZHVWTEHEEH
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%, TNEOREOMBER 3RITRLE (3K, §3,4, 12 KB,

B oEE

AR IO E AR OIRA & 2V b A L OME IS it < JEW IR S D RLR
Z FBREL, e RERE (F7@KE RKES WG RBIRKRE) O FRZ2E -
TERET S, 25520 ~570 m T, 2RICWEICER, oW EkRSHET L%
WA 2T, FERBRIZANEDD, WINLBITMHEEE DTV ARELE LT
BALD, I FEBOMKIERE CHTH IR SE) (SO BJERHCEAN, XIEA T & < i
T25D0T, NzaOlRamO L% E > THENICKEZ B L NEICT T T,

TEB  AJEIEEAHEL - WY - RS S OB T ICNT B, RO
SR & OBIFRIE, fEER - RIS DR I K URETE Y S DA T T — )TN
BTAHASNED, WING FRIOMIKERS &2V ME L OB EAICE 51 L
eV ER ORI S & B U, JEBICAE ORI O A ISl L TED,
BHATRENZNEVRETH S, BBOLRNIFER L OBFRIE, AliHNESEOMNE
FIDBHETRE S KDK S ICAEETH S, AM THFHNSHMICDI > TEHE
NBEIXREF?, WBICBVTRILRIED 5 TRYUCH < IRIE (EANZEJE &0
BNz) BLRTCRNHTHDOTHRIEE NI L DH B AT R, KRN O

CS BB VAEH b
5 BEE@MBDE
9S HHEHD S

95 G TEEPIEE
2m

CRNCENECE R RSN PAOES
EARERE O i FALORIE T, 5 DREZFTRER 21T S F—fFEOL DL
FEZT, COfRAEN ERZAFO ERE U,
AR IR~ RIS 2 1 &9 2 W%, L CTIRHR THERHI NS D

ik 2) W3 RICHABNB LS, HDIE FHOEL ARHI AL - AlRNHHETTHENS L DT, [
FFOFM LRI SN, B FOET AR L1305,
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if&aa%%i()k%%ﬁb’(éi/}l/ MEEMEE L TRIRZ 29 20055, RN
B DI T, AJE NEOWEIFE L0 EZRE(LZ R L TIKEE G5, D
BILRBETERIEPORE L, EE8ecm LD " I " LFY 5 BINE A 2
IR D B, TORMED LK) 8 ~9 m DIEHIC, REEHEAE & IR “ &
"R R BRIERENFEL TED, O LEHOME EEORK L L/En
FERIE T, —MICEEZHATV S, TN OET XREE, BEILL TR
W2 T BEE 2 m LUFOBIRE~IRETOORNCE « BIREN S H 5 VI E I e
ERME S OPRMTHY, KBHENS, CTOREO ERISHOWE FE O IR
CH BV IRHTOHRY AT, —HBELEZ>TWVD, RO I3 SHIROIL
HEFETH 170 m Z2R9 %,

E8 AR - ABRREREZEATIL B - 8 Ss & ORI
9 %, BIIR LSO MUK T, DM RO 0O P HNICIE > 2P RS
Nz, BN TEAREDO FHBIEDSNZITEE RV, Ao FRIE, ARHiEic
BB EEBEITIRETH M5 " RRESH 2 WIEKRE " JURED EIR7Z26 > Td %,

AfFE e UTERZZTIRAO~A ORI EN 54D, TomaidEtd %
E LR UIBRFIC K o TR QOB X A ZEEOBMKZ B DT,
ElE, NESETRI R T, RENIE EREICHRI L D, IV NS BEB LT
HRIEZ AT %,

BN CRAED I EANZESE L RREICHIEE NS D) ZEFTRED
FIZJEE 20 ~30 m OBLRDIKEAGHMK~FRIDEDDH D, T OWEFICIEAHRAN
JENFET BT MDD, TD FAICTREE 25 ~30 m OBCRMKII E DD 5. T DR
HI3EE 10 ~15 cm O EOHEOMRZ A TR & 5 BB Z R L, JERICRBW
T, BIN—HIC K <HiIFE L THET 5, ORI EILICI > TV Ma LA
EBdslLtdHb,

AR BIRE RS D, FREOHLME S X CHOMRTc “ 39t
T BRINERENRD SN S, FleTnLESHEHELEDNS L DX, AR
Mt At /7 i 35 & O IR O /S EFIR WIS R S5 N5, THUIEEK 3 m ORI
RIKETHS GBEXD 3,

it 3) INHFBROERNC X B,
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R BW T T DEKE S JE O LA B
DRI EPET 2 HEN B D, WO B
K OB RO LIC BN B, LB
HE 15 cm BUFD “ ~ZY 7 T, WOl
DEDEHEREDKBEME > TS, L
UASFAT S X O HIK T, h b O
DEJFEIE L A ERDBNE,

E T OFRED LT, WS RRIED R
ni FRDFEERRE 190 m OFHEICHMO B 5 ROHEFEN S %,
- T NI~ 29 SRR A, 1

JEOEE 30 cm BUFOEEIE - Wb - ki@

RO/ S 7 B RO (OB
s 05 cmBF) ZEKHKBEDT, WO L
o ILHO 2 OoW GREOTHD, B AL
3 OO ILE O S & O O O
ICHEHT S, LML DK HREESEIE AT -
AN TERED S NIR,

KEBRESEFTHGE C 1 s £ O FR & PN 2 W, KBRS b2 h 2
N60m, 120m FRICHD, b KEIBE KR 1 ITRITEN TV 5, W5
D FEEREIBEIC 1 RS & FEE b N 2 BEOBHEN B D, HOMORAIC
B TFRBRICHN T 5 £ E A BNBBEALTHY, TAUREHEAZ S > T
W5,

165 R U BRHO R CRHTL R & PN B BB A L, A & O AP
FOIHGEIC 50 5 BB TB 5. ABFRIC A9 5 Al — R AL
THRTENTVAEERET, WS RRBICHEENE L0 THSH, 201 Fi
DEIGERE “RREOZNEIE B> T3 (G 4RBI, Thbb, @Ha R
JIEEE 3~8 mDRERICH-T, BED L FREEEEETBETHSH, A
“REEO T 20 m U EOFE BT HEET, LHE 20 ~40 m 3T B HL
REHTH 5.

56 X ML R OFERK
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FHOME FEOEEIZ M5 T 350 ~400 m, KEFLSEFTHHLT 350 m TH %,

CE

AR & GRS BTMHBEIC 5 3. A L BIEHE —ABREO LT
5%, NS KEIEITHGEC & R OIS 5 HED 50 S 575, ABPR
T RUC R BRI OSGERE S, C L ICHIE T O NETRT 5 < L RIS
BrbIT, T OHIETIRANE & 20 L ORMAE Fil %46 LT ABE L L,

T & LTI IRE GOBURE F R R E R S50, 5% 2~10m 0
PR B BV L N, B L IR & ORI S B,

AROIIEL D 38 ~56 m LA 3 REBARIEAB 5. C ORMEIEE 18 cm 1
FOREDIBEGT BIL 20 ~50 cm ORIET, 20 FIUEE 4 ~ 10 m O
IRET, AR B T 5 B, AILRREHEC (A AR 2P0 L 7
B & CZOBFENR SN, (A0 BRI YN S 5. ARBEBHEE LA LE
TENTVARLY,

EEOILH, IHEORPREOILIT, AR 5 RENICIE S BIERO FIC RIS
MEATEH LTV, SR FIICIEE 20 om OBEE MR S JEE 1 m ORI
T, ZOFRIES 2 ~3 WOWHEN B 5. <N LA S DL KEERT A
METERDENS, T ORI BER IR 5 3 S ORI BDNTED,
C OB NI L2 B0, I TIRNEOWIC 1 » BT 50RT, 15
| BRI & CHBPEESGRERE GF 4 IBI) 1C 6B oNT, FrlEc
BIF2EMNE AL, BEMMBICEFEEL TWHERVL,

AR L D 95~ 105 m Ll fER T RERSB D, 20 ic e BLE %
MIEETEAIB B, T A B OBFO M i, L8 1 SRR
K55 & O R B RIS S 1 R B M B,

S0 O SR - GRAOBTEIE - 88 EREREA T 7 - O BBRRIL R X Ok
WERS BT ISR L, A C R ELT B L 75 B

AEDEE I 145 ~155m TH 5,

HARE R

RO BRI SR R © ORI T %, AR - AR BTMNGES &
GBI AT B0, EBH L ORITIE 20 TR, BETEZo LEPRLNS,
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ABRICOS 5 A EO LESIEAARSE NES & AfgHeDifg Th 5 (5 3 X&),

WEICBOTIE, RAFRENS 65 ~70m EMilcHARBENHD, TomiETEL
TIEWELIR, MR~ T, JEEH 2 m ORIKEEE & A tids & O HEz LI
LIiEHeA, Ostrea sp. ZoMDO Hbf 2T %5 GR7 2 EE) . HSERED MidEsk
HED/NH R 72 & T I O B iR ~ TR S T, BARIZIRIK O~ KD S TH %,
AR 20 ~30 cm T, FEOAGEMENFHEN TEE CERIFARIFE L35,
FIAREE LIZEVRESENH O, ZOLM0E 1 EOEE 10 m LR O K E ALk
PR EZ EE L, 1 EOIEER 5 m OREGIEE & BIK O~ E O E & DA E
WA, ZOHFHICIE 3 cm LUNOERENNTET %, N5 OERBICHR>T
10 ~20 cm DEE 29 %, —REUL U B S I Pz @R BRI A F £ h,
I« WIIRE RS 75 Tld T 0 5 HBIC Ostrea sp. WTET 5. N5 DIRPLIT IR & KAH
BICE DR, BBHHGEB X UCHMEBELNSHIRNICESBFE TR BRI NS,

ST, RNFEOHIKRN L, Id4bbEEICBI2AGEKRKELIE SHEELEZ
SNBEE=RKEDO NS, Ik T THIMT %, BE = RKEOHERIIFTFIN
TIERDHE, TORENHH 80 m _EMiic, S THREMIENTWSRENDD,
MOTHITENTT EDHZD, KEOFHLWIRKIETHTH S, TOREXD LAl
WaELIEEOHENSRD, WEOHFETLARGICET. ORI GEIX
0 BUKEARES 2 BEFTIC TS, 72 T OBIRE R Tk, MU X D BEE D IC
FEHET BMAND 5, BINEHO L FOWEBXTIRAINEOb2BEZEL, B
HTH5,

ST BT B VEREL Lotfg GERfEzHa L, RINEREZET) BXUTEE
LC%’U%EE‘%D’%EM#@E@@, K1 5B XUTKRIRE 2 Sk B 2 &I
ﬁaﬁ%%%@?ﬁ@%@ﬁgf&ﬁ)%iﬁck CZ DM REZHE L, XIS Ez
TUEHEICHYT 5,

AEDIREFH 240 m TH %,

A B B

ARENE I - HEFICHMm L, FOIOMHDIE L& OBIRITERE T, WRURIX
PR OE FOBKITIZE © #0 LA LR T 5. AMENBORELS X CREC
BIsHHEEL, AR Z 4L DICHYT %,
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BEOR FHIC 1AM RESBOE | B BRIRBI ST 5 L Bbh 8
£ TORA 1 B 40 ~50 m OIECIRERG D, MWL ZEH, 1 ~3 KO
BS B OBHEE AR R B, C OREHRIEEC B 5 R & 5N B 75,
B TEIRD X > I EOBEICEL LTV 5, KREHO Fcd, 15 m o
X AT BRI TR ERS 5, C RS BN L0 L
BRI REETT, a3 m, L RIS & IR EOR AR, FIC L
IZ Ostrea sp. DFEEHMNA SN S, TORKMAEEAIZ, 2 < OR#EIC X > TAEK
SBUCTE S 5 T BB BN TS,

EEICB T 2B _KREOLEREFATHNICBOYTE, ChICHY TS EEBbNs
HHIOTENS < DRIEC X > THIB M TN TS, Ui LA 5 ik T i
S,

RN OB A O TR 70 m OB, HE 1 m A IRE GELKRE
B GERIEASRD) LIEE 3~20 m ORE~HEDTRES NS L M L O
MBS, TG OIENIC A HE 2 OO ESE L, © 5 ORI
P75 > TIEE 40em LU O F G RTTRKI I, A% T 3 BRI S T
Bo B ORISR RMOEE 15 X I T & < BISE s, B
FBED 51 BHECEBTIREHO T 10 ~ 15 m DRSS TET 5, T O
HEEE 3m T, B | om DU FOEE - BRSO MR~ T A 5 755,

R HIROBMIREE, B 20 ~30m T, 1 HOE 1 ~6 m O~
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WL TV B, ARSEEHIBINC 5 150 ~ 200 m DL S TREIARE R, FHO%
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D5 BEELEHITHEEZRBLCARNKETH S, ZREJEERADZELMNZ O,
TEHOIARORA I T B D B, FiE - HON - PHEORGUCET 51
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MHEIC 34T 2 BEBATRIET, MOILENE - FOIEE - RIS « RO ERERAL - B
DHVIETH O TR E NI EAH D, BRI MZERILE X GO 8L THRITE
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2753 IR SRR S Td %o BB O IR BEIGT - OBLIEE )7, KIS
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2 ~ 3MdkAZ, KIED FICERE L TH 25 cm O EHRI~MRIY S 22> TED,

, Lidoffiv et

0.25 |- =1 k=1
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2 VIORASRICHETF, WM 2346 H 1 hizkeIk, & 525 4 3 Al L KURE
ROz B Z YL [ 26 4 6 A b EERD 12, BUEBITHO 2 Jic kv
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(Abstract)

GEOLOGY

The sheet-map area is situated in the northwestern Kyushi,
and its main part is located at the basal part of the Higashi-
Matsura Peninsula.

The area intruded by the pre-Tertiary granites is covered by
Paleogene and Neogene Tertiary, Quaternary sediments and
basalts. The geological succession is summarized in the table 1.
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Granites

The granites in this sheet-map area occupy the western part
of the granitic rocks which are widely distributed in the northern
Kytsht. They consist of schistose hornblende-biotite granodiorite,
biotite granite or two-mica granite and mylonitic granodiorite,
but the mutual relations of these rock facies are obscure.

The schistose hornblende-biotite granodiorite is rich in vein-
lets of epidote, while the biotite granite or two-mica granite is
traversed by many aplitic or pegmatitic veins.

Tertiary

The Tertiary strata overlie the granites, and are covered by
lava flows of basalt. The Tertiary system is divided into the
Ochi, Kishima and Sasebo groups. The Ochi group is Eocene,
the Kishima group is Oligocene, and the Sasebo group is con-
sidered to be lower and middle Miocene in age.

Ochi group

This group crops out in the southeastern corner of the area.
It is divided into the Kiuragi formation and the Yoshinotani
formation. The Kiuragi formation is rich in sandstone, and its
upper part yeilds marine molluscan fossils. The Yoshinotani
formation mainly comprises sandstone and mudstone intercalating
many workable coal seams. The total thickness of this group
reaches about 350 meters.

Kishima group

This group is conformable to the underlying Ochi group,
and is in contact with granites by the Hatashima fault. Sand-
stone is predominant in the lower part, while mudstone and
siltstone are abundant in the upper. This group is divided into
six formations, and many marine molluscan fossils are found in
each formation. The total thickness of this group attains to
about 1,000 meters.



Sasebo group
This group is exposed mainly in the western half of the

sheet-map area. The stratigraphical. relation between this group
and the Kishima group is considered to be comformable. This
group is divided into five formations. The lowermost formation
unconformably covers the granites exposed near Moroura in
Ariura-mura.

This group consists principally of alternations of sandstone
and mudstone, in which sandstone is rather predominant. Mud-
stone intercalates many coal seams. The total thickness of the
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group is 1,300~1,400 meters. The stratigraphical relations of
this group are summarized in table 2.

Geological structure of the Tertiary system

Trend of the Tertiary strata is generally NW-SE in the
southeastern part, and N-S or NE-SW in the western half. In
the southeastern part of the area, an open fold structure is pre-
sent. This structure is composed of an anticline and a syncline,
pitching southwestward. Many faults of NW-SE or WNW-ESE
trend are predominant. Many faults seen in the southeastern
part of the area are normal faults with southwestward inclina-
tion and form a fault zone. Faults in the western half are
generally larger in scale than those in the southeastern part, and
run mainly straight wards. Most of the faults occured after the
folding and before the extrusion of basalts.

Diluvium

Near Hiekoba in the central part of this sheet-map area,
grayish white or brown-colored mudstone underlying basalt lava
flows occurs unconformably on the Kishima group. This mud-
stone intercalates a few layers of coaly shale, and is partly rich
in pebbles. The similar sediments crop out in small extent near
Sosoro-Kawachi, too. Conglomerate bed, which is 1 or 2 meters
in thickness, is exposed under basalt lava flows at Yatoo in Ima-
fuku-machi.

Basalts

Basalts of this area belong to the so-called “Circum Japan
Sea alkaline province”. They extend northwestward with gentle
inclination, and cover the almost whole area of the Higashi-
Matsura peninsula. They occur as many lava flows and pyro-
clastic rocks, and consist of various kinds of rock types. The
mutual relation of these rock types is shown in table 3.



Table 3
Western area Northern area Eastern area
Gray olivine basalt Gray olivine basalt Gray olivine basalt

Acicular plagioclase-
bearing basalt

Olivine dolerite Olivine dolerite

Olivine basalt

Labradolite basalt

Dosemic and Dosemic and Dosemic and
non-porphyritic basalt | non-porphylitic basalt | non-porphyritic basalt

Olivine dolerite

Augite-bearing acicular
plagioclase basalt

Augite-bearing acicular plagioclase basalt

It is the oldest lava in the mapped area, and is exposed in
small extent. The rock is dark green or dark gray in color. It
contains many phenocrysts of acicular plagioclase, olivine and a
small amount of augite. The groundmass shows an intersertal
or ophitic texture, and consists of plagioclase, augite, ilmenite,
interfilling alkali-feldsper.

Olivine dolerite

It is divided into the lower and the upper olivine dolerite.
They are porous, and are rich in the phenocryst of olivine. In
the druses, the crystals of plagioclase and augite are seen. The
groundmass shows an ophitic texture and is composed of plagio-
clase, olivine, titaniferous augite or common augite, ilmenite and
anorthoclase.

Dosemic and non-porphyritic basalt
The thick series of this rock is distributed in large extent.
The lower part of the lava-contains few phenocrysts, but the



upper part is rich in the phenocryst of olivine, augite and pla-
gioclase. At Taka-shima near Karatsu City or other places, the
lava is rich in inclusion of augite, olivine and in xenolith of
granitic rock.

Labradolite basalt

It occurs only in the northern part of the sheet-map area.
The rock is bluish gray in color, and rich in the crystal of la-
bradolite (0.5~1 cm long). Phenocrysts are labradolite and olivine.
The groundmass shows ophitic texture, and consists of plagioclase,
olivine, titaniferous augite, biotite, apatite, magnetite and alkali-
feldsper.

Olivine basalt

It is distributed in small extent in the northern part of the
area mapped. The rock is rich in the phenocrysts of olivine. Some
specimens contain hypersthene in groundmass or as micropheno-
cryst. The groundmass shows intergranular texture, and consists
of plagioclase, olivine, augite and others.

Acicular plagioclase-bearing basalt

The rock is dark gray in color and is corse-grained, contai-
ning abundant phenocryst of fine-grained acicular plagioclase. In-
tersertal groundmass is composed of plagioclase, olivine, augite,
magnetite and alkali-feldsper.

Gray olivine basalt

It is the uppermost of the lava flows of the basalt. The rock
is gray-colored and compact. It contains olivine in abundance as
phenocryst, and plagioclase in a small amount. The groundmass
shows diabasic texture, and consists of plagioclase, olivine, augite,
magnetite, biotite and small amount of alkali-feldsper.



Alluvium

Alluvial deposits are composed of sand, gravel and clay, and
develop along the rivers and the coast. Sand dune is found at
Matsura-gata in the east of Karatsu City.

ECONOMIC GEOLOGY

Coal

The Ochi group and the Sasebo group contain many workable
coal seams. The main coal seams in the Ochi group are two,
which are intercalated in the lower part of the Yoshinotani
formation; one is 1 meter in thickness and is called “Sanjaku”,
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and the other is 1-1.4 meters in thickness and is called “Go-
shaku”. Recently, Karatsu coal mine is working them. Among
a great number of coal seams in the Sasebo group, seven coal
seams are being worked at present, but they are absent in the
same group occuring in the northern part of Taka-shima and
Irino district. The name of the coal seams and the mining coal
seams in the Sasebo group are shown in table 4.

Building stone
Olivine dolerite and Tertiary sandstone are quarried for build-
ing stone.

China stone and substitute cement

Decomposed rock of granite and weathered rock of the Ter-
tiary sediments are frequently used for materials of porcelain
“Karatsu-yaki”.

Reddish brown soils which are the weathered part of the non-
porphyritic basalt are used for substitute cement.
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