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P+ RINBEREIK S 75 & O FLEIHTRL D O L e G 2 HER & B 7G5, LT
TS &R RS & 2 MRS B 72308 (B S WVWIRERED IS8 -7 L 2Rd
LDTH- T, BRZINEHICE > THDN TV 2 EMED, IXNTHEETSH ST
LRERT B DTIRE, ZAEHER O TP S NAEHER O IIE E T, At
EAERL A F 2T LI L IR B O L Th -7 b D L b, L0 -
EIRZ A R KOV IS MR BRI D %o

AHEDS BT, AIER - JPAGRIGEIC g % & DR IERE O EAICEZ D,
NOFEE 5 DR TR Z A O R NEO AL, FrWGROH - BT AN
&> T, TNTNEDNS,

KiliEE & U T3 IR IR E B & CHBLEIRE D2 <, 1 - fTRLRIE B XK U
RRAEE N T NUCRE, MUFBAE LD REEGEN TV S, LRSI 3R L O
EHOL DD ZH, HEICHASND L OIIEED AR T, AT, TORMIHIBE
RELTDIRKL « I« KA < JRH - IR F O B2 2 RICUFLTVS, TNbD
MBI ZINEB K TERIET, TNUCTEA « Fry— FRRHRATSH D, BITA~
BRICETZ LN D D, EHISHEHE, HIKOELD, ENMCKELTVWEE0D, X
TRESHEELTWEE0D, BREVWANWAH D, HI~HKEI AT K TR S,
D 2 WIZIE OR E 2 SIS 2720 T, —REVEMEEIE O LIERPCS E AT H
%o KINMEEE R ERIEORE IS LIS « A S X TERPICE S EDF 20 cm LLTRO
MiE~dif gz 28 OT, MEEZET T ELIMNIRINARE LIZEAEED DR,
AEFICLRELEHENTVRRETEED TR, WERE, 8%, BEob
O, WO TY> g0 tn, BRETELLZWE DR END S, BEITITEE~K
s TR BIBLIRDO & O, BHIMICRIE L2 DR ERND .

EMZIERERE I ERZZTEDE, ZOENMCELARTTDIDEERT
HEWNERTHEZDAIDEDEH 2, WM ERERD BNBEEIZ DTV,
COZEMBINEREVIDEICFE L L, TOERO EICH % @Rz IliEiH e EHRIC
AL S %, WIRTEREROOEIEPICHEAMRNBIE LB R AAT, ST
BZEEMEMDE U SHEATWT, BURHED S U TR 5NE D, B NTor
fR L C 2 RIPNCZELTRY, REA - MOOHRGNEZIZETH DD, KT
KRR O — DI > TV B, ARIEBEIRD 2 VI BRCK TR R L
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<, BHRA - A3 BRI - ERA - G - REO B X URROEN ST,

A1 PRI DR TR, T SEHESHE - ZW21110E - SRS HIE O
EFFIC TR %, WA a HEE & <8 U Tz~ KR g~ kb i s & B
HAELDOHJET, IKRERKIEEDCS ~ I LRI S 72 PRE, ZER 221 11A IR IR R~ 15
WETHEOORSZE S, MHAGZEREAEOMIROH 254 T, HE DMK
<, BHIWZRERZE LA LR, ZTORLORTIE—RIFEMHOEIKED K S T,
BRI AL Z 8 > TV 2D, BUWREREEDNS, SERICEFEIEZ 0
EENLEERINE B R URIKAEE 23 e U, P~HRIRPCS B X CRINE I S~
BEMESHBET, KMBLTVS, 05 BORIKAMSE, Pk~ inkt
BICPE 10cm WAL ORFEE S G, MR, #2221 Los o e L b R A e E
DTH%,

FoAMEIR AN & < #5HEY 2 ot ERURTRIA S ~ M IR S « RINE BB KT
ROESOHEZ, FEOWEHEHBICHTZ58 DL bNd, HIKOEIKEM~
R A HICE, BRILLTEARRDEEN TS, £ AR ACOOILED S Dlinfy
LREENZEIERDGHIC, XROILaMRERENT,

Lima cfr. smithi SowerBy
Mytilus cfr. k-sakurai NomurA et HATAI
Nuculana sp.

F 7 FAENR (RIEAITE By B AL i 5 JoMEIRO ) O E & ok

M5 300 m EROEIKEMETND, ROILAZET S,
Chlamys cfr. nisataiensis OTukA

LYRERO & D REEE « R ERIRBIEECS ~ RIS B K O H IO EICE
WaE~eAx EQOHET, BROZEMLZIIEEIRIC K > THAMN TV,

KIFHOHALAIC DV TORERRIZZLOHE b, MEDOE D /T THMILAD
THICHLH T %o

1. 4. 4 E B B N)

A Jeg DAZ G NTH X U A O AN D HRTIC B 2 BRIBNTH - T, BRI
(KEIRS) TIZIEE 400 mIEL TV AW, dtiEd 213 8 a0, T OXIE
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BN TR E RO/ L H S gy, BEAMTRAREE, & LTk~
MBLRIE S (Wb SikEE) 54D, HENKIRENDD, Fnic/he
KRUTOMBICECHIEZET 258050, FRBEBOYLEGEH 5, ARPICE
I O/NARICE S JEE 1.5 ~2 m O, BURORPCE ZH A TH S DMNED 51
2T ENDHB,

C O TIE, FLOHMENBEDNTVWEWEDIEE B AHTH S, Wi
PR, MEEE~ I Z UV HURIER I S - i~ R (i~ - IRkt
A EEPCE ~ KIBRIE TR EN D 78 %o

. 4. 5 ®EMZ2 LS

SRR DIE & A ERFBTD 72 156D T 9 % 21 lE U IERICIE < 1,000 ~ 1,200
MIEL, LR LEREERNIREESEZATVW S, AMElBLXUEEICBNTE
FBZ ORI ZEH, TNHZRD 4K T,

AV (Fioezzlirs)
Al 22l
Al (KRAEEZ L)
AL (R

JE75 DEMRIE 2 RS HIE DIg e 35 K B AR Dich, REHODHB XU
HE X FEOFRICE 7 0 A 5,

LRd 4 OB HEFICDOWTIEBEA LT, B Al ZBh Z2IE SNk, Alll Z2
HhRBCEERD D D, S5 DOIEMRHMERIEAHTSH 50, HH EAERIC
BT B, ERZILAFEN RV IEL, £Z200ME T ORNEICBESN, Bk
HIPIC 3R L TOAEWD T, FEZK ST 1 DOKIEDIFEZRTEDTH S &
Bbhns,

Al (BERZILE) A - Ab - At

CAUSFETRIGET A 5 PRI O EIARBE E TOMICHR L THD, KazlL
T 5 (A) LERERICEZ LT 580 (A Licalr5ns,

A BEZTLT TP ROBIKAEES 2R, JEEI350~120m Th 5,
WEEHREA~FKEZZL, ZEHEE, BETHD, MomiciE 2K aR
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ZIET, BRI D % O AN TR <, —MICH @I N DR, AORET O 7
DRHCHEE TH B, RIKAMEA I LIl a B XU EIKE, BR, 19 AETH G
YISO > RO 5N L AHRZNIE L D 2 FMOA Mz RIKEMD TR LI DTH 5,
HIE D & 5 I EE OB FRAENRLIOE DICRHCZ W,

PEEERBEOREZ B IS T 5 &, miiaaaaslEcEl, EREREN

(PEER) ZEEL, SENG - SEMAB X OHKIEZER > TS, AHIEH D

B B~ BERRAR 2R U, SR LEFZ 20 TV %, ARG 0D TR FA T
EHOMBERE FICRT B &, RO ERERAZILEICEL, HRAEREA
(HEER) - BREAB X OSEHMar 550, Sz, AREH S 2R
P~ AT AEMBTH %, Wiid DBEITEN, BEREAZIZEALERZITITELT, ¥
AR ESRERINE AN

RO & 512 Al (RIS IS UIE LIEEIRA SR EN, BEAKLET
139 52E< 200 ICH#ET 20T, WHEK FICi3Fccnzrlie (KEDAD),
NFRLAT E AU PUSHER LU O 221115 A e I LR RERS L7z 6 DT, 0
EADD I 72 % 1WA 2 B9 %, BT ILTT OIRTIE T DR AR HIC
JEE 3~ 10 m OPGHRERIRED 3 EREN TS (XE LICIZ A,

At EIRMDLIEEOOBHARL, TORBEOME A 1 KITR Uiz, BEEIHT
DM, BWREORIE I X CALERICE W ICHH L, JEE3hRIcHE
BNTVEMIBELCHHEOL BN SFHET S L, DaLEL 350m TH D, #IK
FERBARINA~-HEIA e 2 U, R, BRRTR > I TH D, EMICZ V0, AL
TRPCE IR~ R AT > M TH O, SHORZLISMEEZ AL TV 5,
COMBELELIEREERD, BIKABASICBILT 2 ehbD, FihE KR
OKLEMBEZZBERL, KUMBESEHTREEDEH S, Th b URYEET
KEREINTV A FHCMHED OEEE, Al (GRTINE) BEOEELEMLIL
TWa,

RERPIRIRIC S, EIRMBEIC T % & O L RO EEOALY, BEPicHE
NTHWEEND, IREKNEEOMERAIBFD 2 AfcEH D, TD 5 BEIHHD
EDIFRIRE LT @Bz R L, AR FORISEABEZEZATHSD, nEDHL
BolktDEH %, FITOEDIFHRERODOEIRATEE F 1213 MRS TH %,
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RILEER (A

PUHER DR N—REA ORISR 10 A (e 78107 OIREHE Tl 5 KB % 13,
WEK ETIEEABL SALMRENTHWARY) OERMSD D, LM hiEEIcE
3K (WHEK ETIE1A) OERDS S, WIFNEIESFHUSETAIBRULEHE
ZEWE, H15~2mThHs, WIRTERANERAOEZET SN, AL CHREG
LD, MexOBNEHE DA TIEAWVD, REABIUHAIEES 0.8~ 1.2 mm
THb, H FTHT 2L > Btz IET, FKAMNRD SN EOHMICET,
MEAFHRKEA~TIREAICBL, B> TR TREMEIZE LGV, HTA -
REASEZLELETAEL, REINEIRCEEALERIEHEERMEDNEA T
%o HMOHERIEDRETH O, RIBALIER O 7 D SRERET « Y@ O HIRI A L

BAWNL L, IR TR A RS SN B, AR Z R L,
W TRARDRHEAT « KERO WA & CHSEO R 2 RIE T ARD T B,

All (XREEBERILE) A,

CHUFRERNIRICIDD AL (2 lis) Z2#-> ThfiL, JEE1d 200 ~250 m T

B, FEIZIEEAEEROBNEEZH, P~ EEIC LR S EE MR- T
W5, BRI, BETRADEREOZEL, —RICHERA G TR0, i
HICEAHERIRMEDAD NS, MIREERE LT, BRAMEDREEZL, T
N RO A OB RILE O f 2 RIEE DT LIz DT, Bim~ 10 % m o
EEDEDNZ N, ZDENREEE ~BFROONUBRIED A ENDS, WEZE T
ICMT % &, BHEMEN (WREOISEWHEiPCEG) « S0 - SmbEa - b
1 BELLSZHE) BLUHKENSZY, ARHEIRERT, HFARROREA, IR
F SRR O MR G 35 K CRLRDOSKIEHEN 5725,

Alll BRZRILE) A,

THUTEERE - Al CHRLE) BXU AN (ZREELZE) K EREy, Hif
RIS i LT W05, IWERB X CREOM LB ERE» S50, JEE & 500
~T750 M TH B, BERZRTEAICIERLDZN, b ZWVEDIIREE IK~IERRE
R, %, BT, FRAESHS Th S, RIS T LRl oS A O4 5
~BEROMPERFEIRENE TAREINTEZLDOT, WEREBHEZRL, H50IE%
HLTWS, EUBRIEL L, BKAMEEBIELTNS
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BORDO X5 A ZFic Ol &ilsz i Lcd 0T, WIRWZEEaDE
DONRH BN, TNEOKHHTOLEDRIE FICHTHEFHLVLERIEIEL, WInd i
BaZECmL, BRENES (BBUCREKER) - RFEL - SEEaBX T
PRI 5750, GENE A T R ~EERIRMIRR T, RRGLIER - REEALIER -
BIUHMEAZEZTEORZ 0, L LAEERCHREN, H20IEHEANTY
BEMZE LR, ZHOBREICI>TERIKKILS %5, LALAINICAFLE
AEHICE, TR AN (RREEZILE) KabNTa &5 &R > ko7l
HEHO, HEH S EIICHT T, AREZILEICEND > BYEOZILIEN D % B,
WINhEDVETH S,

AR RIEALTE=A MBI 5 #GR LSAEINC AT 2R T, AEHicwy
D BERATIEMKRENT VS B FICEEIR), T U3k o kLR IX
HEEEL, BRE LEEHERL, BREZHKATNS, EHHIICEREDHDOK
HENLIELEALND, B/7IRNDLHEG2BHORICE, WHW Sk EE IS DlisG
MHLNZE NI RV B IR—EIR . GERTRR)_Liihy 5 50 Al 5 e 5 b
N3 L) BHELE DB E RIS ZEF D HEA TV S,

TREER (R)

PACAAIRICIZIKEA OO FIEPICE 1~ 1.5 mm DA EADTEEICHIET S L0 L,
N ARG TR YRR OZZE L, ZTORMIHMEGIERNES CTHROLNZ LD,
ED2MEND B, WiEIEERIE D S R 2R CRANINICI> 72 7 77, K72l
AR EFRD 17T e, FAMIERME F @AORTRHNBNZENEDST2DT
BRLTRY) EOFGF 9 AFHCAVIEE N, HBEEMINANLED 3 #FNciEb 5N 5,

R — BEL N IR— P A AR B3R — B A Rl IS M1 T NNW-SSE D 75 1) s 4 &
DT BEDIE, ZHBE - Al (FRZILEE) - AL (ZIREEZLE) BXT AN (ff
ALLE) SEREANTED, MlRo k31 2 2 (RRMEEOT <ILT & RN
WE WD CIRHAZRE CEARNNE VO THIERICZH L TRV, BERNES
HOT IS OERDHE 1 KICHE L THB) KX->TEBITHAMN TV S,

COEAIR—IICE L, WHRTEBERMMZ KL, IKAGOAEHICEEZ 1~2 mm
OREABLCHEDREEICHEL TV, 8 FTEBERHED RS 5N, BEEH
EOBXUHEN DR Z. BEOEHEZEDEDEL, —RICHELTVS, 4k
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BHERIROE DL VD, HRZHT TS, GOEYKREED NN, Fh
ICRREAME LI RERNZZDZ LN D 5, ENICDROIKIEND 5, AEUEMSE
TH%,

INH5D5 L, FAGERKNIREDIE SHRICH > T, HMXRAICE > THR
MPNTOVB AR, ERORIKAMS & MO GIZI1EE & ORICERIRICEA LT
DT, EMNIO®W, R 20°EZRL, EEREPEILE30mMmbH-T, HHIHEIC
TEEICTFE 5 ~ 8 cm DFFIRHIFENFIEL TV 5,

MOAKBEIC 0 % 3 ROAMRKIEWVINE Al (GHLILE) #ZHbhE, 1HE 10 ~
108 mTH2, RIBTEREURMNGROZEL, HiRAIG/NETHEL, EE 1.5 mm
DTOMEAGBIUTEOA MM FOAEOBMMDRIELTNT, LIELIERE2
mm L RO/NE VL IIEAESHE LTV, 8 FTREGRSIED 5N, M
WREABXUHEN 5%, REARTHEEAICEL, RE#MEEEL AV, £
P 6 A TH DN, MDD OREEABALTED, ROt DEH2, Hia
BRI NG 0D, BENORGE LIREADRDENDS, ARIEHT X
HTH%.

AV (BERILE) A,

CHE AN (G 2Ls) ZEVWNABICX > TEDN, FHH— =R O 50
LIS A LTV, BaERB I CHREOUREEN 5720, JEEE 400 ~ 500 m
ThHd, anzeikd aalcid3tad s, REFMENEEDIIHFR~-RGFEZEL
W, BT, BOMCEAEOEOTH- T, ThE—BICHGIMH PR, X
IR S & U CIRBRAMEE RS 2 <, TG DA O H~% K0 M A
IREMENFIRAL TOT, WERE EEMT 5 2L, FiohUBEIRCE &SR
NEEDEH D, TOBEZHE T 2L, miEAaEEARZLUGICEL, MR
BEA (PERM) - EME O S X OB G T, FNCANOENEZ>TVS, &
BBt L LT Z T %, 33 A T A E~ MM T, SEakiFH
BRUEMEHZZ T TWEEDHZ,

In. 4.6 /N W B K

A e DR/ INA IR HUS A O/ NARBE T H > T, BARMO EAICERICD>T
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W5, TOHMATIE, ZORKRENEIRERTEDOND, Thh D ZEkiEO
AN, FEACHE LU TILRAGANEY, I YIEHEICETRATVT, &/
RHHECIE S RBIC K > TEEICEDN TV S, TONMRNBRT L - FMIoBHE
EDBER, RFO—MERA N10° E~N30°W THZ AN LEZ B &, Xighifi
S B (RIS BREIC T 2 & DEARBEO B TH D, 8B/ IRINGE
KT 2EDE L THEEHEABTENTES, TOLEE THE TIIEHEICY
RHERMADND N, WTFOESRZHR T2 LEINETH 5,

AREOTFHTEHEENINE (KiEESD) ICRt KB LTED, ARIEHEA
W LTS, ZORHD G IEBROMKFESE D 5750, DROXLREYZ
5, —fRI R 5~ 20 cm, SEE 10 om PISR D JE X O IK ~ 8548 R £ 0D TR B
&, 1em U TFOEE DRODES NIV MEE ORROBAINAEE TH-> T, HE
MHEICH > THNG WV, ZTOM, BR~ERRKETRICHEVEEES, BLUHKE
72 2L > 55 TR ORI A~ A ZRA TN S, KIBILAIEE LRV,
E i Sagarites DGR TS,

AEOTITIE LI LA LA DEIRIC L > THADMN TV SI1ED, BT
FUNEIR (MiEHEESL) Tk, SERIBGTRION 2 S > X lUa A~ T
i ?2) 2B OARERIKA S ZHRATVS,

ARBIENNIBFETRLEL, FRECHADN TN SO HDOBEIERIATH S
M, ZTTEHESEE 800mITET %,

FHER OB EIRIBE LI 09 2 Ug i/ NAIE O _E ST, T RN a 0 A
MZEFICL, BEEHAEBXUBERENSRD, WEBXURIAEENEE>TOT,
3OMMKEAER JEE 20 ~30m) IZX>THANPN TS, JEXIE 200 ~ 300
M THRBICK > TEGICEDN TS, TORBKOARFO LTIXEE A CHEES
MHE>TVAM, MIEHEESGEWEEGLEDOHBENSED, &/ BOIRTHS
NBEICRABHERSEELELTZTENH B, TOMETRAFRIK~EKEIKE TR
RMFTH O, FLX>RKADEDOEH B, WEIFHRERIK~PRIE, #EE, H
B, > BKETH->T, ABOLEIC02~1.5mOEE LTHENTVS, &
BE/MORTHLND L OFHHRE, W05y, Hh, BKET, 1.2mASNOEI M
B, AIV (GEZILE) KB % H T AEOGRZLEERIKAES D FICERED
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2TV 5, EPCEIIRTR~TRIR T, WEFHLIR, MR~k T, & 2ISRANREL
T,

. 4. 7 A xRS (D)

T OEAE Y SILROBIRGD & #fE R Z 8 BT, At (RRERIKE) &
FRERERE LTERE, CHICHEMAEZ 52 TW21ED, FEiETFOERE—
RERAMEE, RERMNIN Eid K OH Ma O LIt AnEEn, HEINRET L
BHRCEARE G BRE ESICEHAVTWS G 1 KB, RIS T O i
FRECIIE 10 ~40 m THEH, FFFICHZEDIEME 1 ~2mDEDNLL, HilkEE
T NABHRICEREZR L THNEE NS,

IN5DEDFVTNEWIRMICIZIE S FAROSNBIT, 2N EREZZL, M
IR TH S, LIE U 2 JEEMICTRIR S Mickflz & > TV b, 3 AHEICIE S FEE R
FOIRETEL &, SEATRBCREIEL L 2R T EMBH D, FIRMAR EAIRO MG 2 29
%o

INOMKAREZHE FICHMT 5 &, HFLWVLERIIR LS, BERHEDED 5N 50,
P07, BHEA KER) BXUHEMOah 555, MEAERDENEN
N, FNUCRGDRBVIZE NS, GHEA T 070y ZHliERL, REG - BHAAHHE
11« SIEB X OWES - e« HIRAED 2 RN 57455,

1. 4. 8 4 R E* (Im)

Ao DRI NAR IR U O+ =i D LR DS R HNE TH % K i K
WTE, SR ICRILCH#E L TOMmLTWT, TNED 5 B =JGEHEL THN
RENZLONREIEL, WMACEERIKARAE (Rt flciiEn/ZE 1350 m Ay
NTH B, BEEIRACHEE CRERECE (Rh) HIT/NRIPRICAWZENZ M, Chida
HENEDL LY, Ted/ RHETR/NABO LICBRICDOD, WMktEIic &> T

AED) WA 30 4F, R RIS O S A DRI, ik GREE - SERRIER - KR - KIRME - /NS - o S
N PR T - ST TR - AL EHEER EICK > TR ENTZEDTH S, ARBiFRICIHE
ENn/hERkEDHi X (Saito Ho-onkai Museum Research Bulletin No. 24, 1955) 1 ¢, &
SRENE O §E75 2 e CRIRIGO/NARE O FIBIciE s YT 580 LBbn ) ici L THRMoakiz M
WTW2,
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HahrNTnd, ARIGIEKETI BB LIRS L, #iEKEaTREEORHERZ,
FdMEOROERERSA L 2T L U, B RO - OO RS
BRUB O~ RIS R EOWEEHRA TN S, ETICREOERIKETOE 0
CHBOATEA (BHEmm I T) ZLELEEH, BALUTORAGH S AEH
BEEAEE TNICAHVWIEENS, Ticleahic Sagarites DILAZEA TV S,

T OHURIC B B ARBO N ANE TN, BERO X 5 i mE AR iIsic L < 7016
LTVRABOTRICHELENZEDTHA S,

I, 4.9 = J& % BCE M

AREFUIBNNN RS X O IV B ORIV LTV 5, ZOH IR
I, MIES K TS RBEICEEET 2@ Tk NS 2 HhnTsd, #IiR
(IR Tl NABHRICERIRICHA LTV S K3 IcBfRE NS, L LHE
WiT RIS LIEMNMEEROBRER & b, UIE UIEKL SR Z B ATV 5 O EIRE
TN, LN OWSCE BRI AR R BT 5, FECS I IX I T S O 4t
RERMLELIEAOIZEN, FHTHIITFRARICELL, BEmIGETZEDON
HY, Tz TIHBLZLEERICE > THBMN S,

FE Rh a2 BN S MT R L 2%, T LTHVEESNSE DI
A, EAG, fROGXRzERRGO AP, BEELTEE 0.5~2mmoD
MEABICAKDIELTWT, AOIEVIEARTEEE TEEL, LELER 15
mm LU R OBREROPIRFERDHEL TOREATH B, AEITIEEE 10 cm WD
FERETHEEAFE L TNB T EWH 3. TOFRCE LB ZR S EANN TV B
HERE OEBE 2T % &, BEDEETH 5 OICEANFEP > HREELNH 5,
WRCE 5 T CRICKHEDED SN, MERZELALAENSRD, BEARDE
Vo A3 6 ATE R IR E R, BB ROBERZMER, 6 MUK TR
~EHOOE LW OGS 5, ENICHKIEOMMESEDRD BN D, I MSE
THb,

LEOEAHEADIRES T, BikOH I AEALHIC, %1 mm LUFOGSEBE S A
TELIMBAEEDEDBANEENS, TOEAEZEI T SN TH
KELHVEEN, wifdaa e E S FRICH S, FHA LU LE T R
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550ESITHS, TNHD2MMOMKCE I ZOHBRIIRENSHD L, ADIE>TH
HLTWBOT, BINCIEFEDS 2D Tidxl, Bl s AE0E DI —BHTH
D, BZLERREOAZFICH DI LD LREINS, 3 FTIREIKEMAED 5N
HEEREABXCAEN SR, REAEPHEREAICELURWHHEEE L R0,
BOIYHRERD SNEVD, DREROBKRIENHHG & U THE L TWa, A3 A
FSAETH %,

MEER Rh  CHUIATIHOTRACS S RO —TF T, NAEPICAVEENS, &
= BRI OB A R IR BRI G R T 72 B < EBRD L,

TIEERKARE Rht ZOERIGH)I)SBERARRALRTIC ), #cs
Rh) OHRANCHHL THED, ARMCEDKEIEHIOE 25 Lize DD 5B, KLk
BT BEMERS LD TH %, —RICTHEE D IS T OEFEMND 50
BEABHE Tl SN HICEH DN S,

T OB MR T AEHRECE - H T REFHCE BRI A B 3 & UH tafigfd
HEIKA R ENTENTV S, TNSEEHIBHAEICRIEL, HSMEERIZZRVD
FREONEF T R B B - TEINT 2 A 5 %, SLIRA 5 ZEFACE 3R
MOOREIZE S, B GROFIGINBEOREA LT 5 REMRNAET, L
BLEHRREZ &5, AU (B30T ZMUERZEZT ) 33K 6
ZRT D, WERPUENEPEIAATH 2, 8 FTRHIRHEMDED SN, HamER
B GBI CEERNSRS, WINEHETHREAEPEROICE U RERE
R~ L DF LW EENERT, GHIEH S AE CHBEHMAHE TH S, H
T AEFRACE TR A BEA S LRC D H S AEFRAGE D 50 em LU O i~ i M4 iz
Ht - A HEAOE R OR ER DT MRS RERE TR Tz AR
KETH-T, s - BEEER EORTAHBEZENMNCETTI LD DD, FLAL
HEHTHZH, ZHHROMEETIE, BT 3L RECHENTHEEL TV OHR
HHEND, AEMEIEPCE PO ED DMER, MERORIS T, LRI
HERELDZVERIET S, INSRKAMESXTEKEZOITNERIG AL
N, WHATHZ 0, EPHETIEEALE LEEZDL %,

TR RE S 45 K CREDCA I AR L > RIRIC BB, Ik tals E DR « Al
WaEBNLPEREEN TS, 055, ZE/IIIEN 5K 500 m EiRGTIC#EHin T
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VWBREEERIOmMOEESZED, MOdEEEEH D, FRIEORHNTAZ LD
DT, [AEOEICHHEL 7z,

1. 4. 10 #\J)IIIZLhE VD

C USRI ORI ZBACE EZ B, ANKIBICH LT, K, L5
EOHBRRZIUET, BERMLED, HoNICHIREEAFE L TV 5,

BEFICHT % A RILAICE L, HRENESR - HEG B X UCREEG D 5
5%, REAREHKEAKEL, EX 1.0~ 1.5 mmoOMIRZ/RL, FRCHEBEBICH
WHEZHT 50050, —HICEAME VRV, HEEAEES 1~ 2 mm OfK
B5VEEERERL, —RRICKHEAILIERZ 5 T, EREkigteRdso
MEMCEDEN S, KR AEET 1.5 mmBEOMIREZ 2 L, @i tbig
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(Abstract)

GEOLOGY

Main part of this mapped area is composed of lavas, pyro-
clastic rocks and sedimentary rocks, ranging over various ages of
the Neogene Tertiary, but in the small area of the western
coast, the Paleozoic formation crops out. Furthermore, Quaternary
diluvial and alluvial deposits cover them locally. Except Quater-
nary deposits, all formations developed in this area are disturbed
by Neogene crustal deformations, but in general, the formations

shows a monoclinal structure dipping eastwards.



Table 1 The Summary of the Geology

Age Formation Voleanic Rocks
Recent Alluvium
Quaternary | ———————| e o o s e
Pleistocene Terrace deposits
Age unknown Hamana formation
TR T T TN Imabetsu. voleanic rocks
Masukawa-gawa andesite
Younger andesite dike
Pliocene Rhyolitic tuff-}
breccial Mimmaya
Rhyolite dike { rhyolite
Imaizumi formation Rhyolite /
Dolerite
Neogene Kodomari formation AW (Dacite)
(Rhyolite dike) Taooi
Tertiary ATi(Proxene ancéesi}e% pp
f ti AT (Basaltic andesite): .
Nagane formation (Andesite dike)  2nde
Fuyube formation AT (Dacite) site
Miocene y
Isomatsu formation
Gongen-(Variegated tuff
zaki) Purple propylite
forma- |Purple tuff-
tion\  breccia_
Paleozoic Paleozoic formation

That is to say, the Paleozoic formation and the lower part
of the Neogene are distributed in the western coast, but these
formations are overlain by younger sediments and volcanic rocks
striking about N-S, so that the younger formations tend to crop

out to the east.

The Paleozoic formation consists mainly of black phyllitic

slate interbedded with chart.

The Gongen- zaki formation, the

lowest formation of the Neogene in the mapped area, crops out
at two separated localities in the western coast. The northern



one is composed of following three members, the purple tuff-
breccia, the purple propylite and the variegated tuff in an ascend-
ing order. The lower portion of the tuff-breccia plunges into
the sea, so the lowermost of this formation is unknown. The
upper limit of the variegated tuff is conformably covered by the
upper formation (Isomatsu f.) While the southern one, resting
upon the Paleozoic formation with unconformity, consists mainly
of this purple tuff-breccia accompanied with propylite, but

variegated tuff is seemed to have been eroded out.

The Isomatsu formation, the Fuyube formation, and the Na-
gane formation are successively deposited conformably from lower
to upper. They are also conformably covered by the Kodomari
formation. The Isomatsu formation consists of conglomerate and
conglomeratic sandstone, and contains fossils of marine mollusca
as follows ;

Littorina (Littorivaga) sp.
Protorotella yuantaniensis MAKIYAMA
Vicaryella cfr. otukai NomMURA
Pitar itoi MAKIYAMA

Dosinia nomurai OTukA

Katelysia nakamurai IKEBE

The Fuyube formation is composed of greyish green andesitic
pyroclastic rock and tuff-breccia, frequently intercalating sand-
stone and shale. This formation is intruded by many dikes and
sheets of propylite. Fossils of marine mollusca yielded from Fuyu-
be formation are as follows ;

Lima cfr. smithi SowerBY
Mytilus cfr. k-sakurai NoMurRA et HATAI
Volsella cfr. tugaruana NoMURA et HATAI
Creipduba isimotoi OTukA

The Nagane formation, exposed in a limited small area of
this region, is mostly composed of greyish tuffaceous sandstone.



This formation is rather thick in the southern neighbouring area
plotted in the Kodomari map and become thinner northwards, but
on the contrary, the Fuyube formation shows thicker northwards.

The Tappi andesite is a thick accumulation of volcanic matter
extending to the sea bottom, 7 km, northeast far off from the Cape
of Tappi. This andesite represents a demolished volcanic body
erupted in Neogene Tertiary. Petrographically and stratigraphi-
cally, the following 4 types of lava are discriminated. They are
Al (dacite), All(basaltic andesite), Alll(andesite), and AlV (dacite),
furthermore AT is subdivided into two parts; one is mainly com-
posed of lava-flows, but the other consists of tuff. Al, represented
the lowest member of the Tappi andesite, rests nearly on the
middle horizon of the Fuyube formation, and the upper part of
the latter interfingers with former. AIlV, the uppermost of the
Tappi andesite, is covered by the upper parts of the Kodomari
formation.

The dacites, belonging to Al and AlV, are lacking in the
quartz phenocryst. Concerning the andesite dike of Al and the
rhyolite dikes of AIlll, the exact age is not yet determined so that
these rocks are interposed to Al and AIlll in the summarized
table. Two of the rhyolite dikes are furthermore intruded by
dolerite dikes.

The Kodomari formation consists mostly of hard shale, but in
the upper part, is alternating with sandy mudstone intruded by

dolerite sheets.

The Imaizumi formation which is composed of thin layers of
dark grey mudstone accompanied with siliceous shale, overlies
conformably on the Kodomari formation. It seems to be corres-
ponded to the lower portion of the formation distributed in the
southern neighbouring area.

In the Mimmaya rhyolite, the lower part of rhyolite seems to



be lava-flow in its form, but in some parts, it intrudes the
underlying Kodomari formation and the Imaizumi formation in
the forms of dikes or sheets. The upper part graduates into the
rhyolitic tuff-breccia. These tuff-breccia beds themselves change
their facies from massive glassy rhyolite and its tuff-breccia
to white non-stratified rhyolite tuff upwards. The Mimmaya
rhyolite was erupted in the early stage of the deposition of the
Imaizumi formation.

A dike of the younger andesite is intruded into the Mimmaya
rhyolite. The Imabetsu volcanic rocks consist of proxene andesites
in this area. This rock including the Masukawa-gawa andesite
may be the products of the volcanic activities, which have ocurred
at the latest stage of Neogene Tertiary.

The Hamana formation contains the lignite beds, but its geo-

logical age is unknown.

Quaternary sediments are the coastal terraces deposits and
alluvial deposits distributed along the sea beach and rivers.

ECONOMIC GEOLOGY

Formerly a few small gold-silver and lead-zinc deposits were
worked in this mapped area, but the working mines are not
found in this area. A mineral spring is found at Katsura-zawa.
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