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T 21ED, bEiesEs ooy E (CRNIFEHEN O ERIES @R L) 2Ba8IED,
LR BB KE N TlrE A b ey, LREMES CIEARE O EMLICEREE N E R
%o JBIRITARHIT N TL00MBEEE Tdh 5,

EENR I IR ORI S E L, B 6 IK A~ a2 S35 MR OFE A E S 6 7
STWA, WMHARELHETH L 2 ATII LR LITHAE L2138 &, mEORICH A2 0
R, Fle, TREVEZoE ZATY, WATRHIKNES, lemKOTERAHE R &0V K
(EL TS, =2 CHBEES bICIRT, BIREAICh S, hi bl OB
I HAETIE, AR RS BRI S & 720, RIREERIEET 5, KlEHIg AL EE
ORIAFE O LTI, AT E b CHER SR & 720, 20720 Z o R — AL
TWRO XS i sd R4 5, £z, FTMIOREREEITEATHY, K@ FHTILes & s
EWERBLIZY, FERZLZY LTS,

AL, —RRIE RO X5 SRS E OB 235 722 T 503, AL 22 1Lk 1 Lo JE
WTIE, LD H500MARET 5 E TORR, LILEEOEESH R U o IR RO
BEaEET AR ERoTWE, ZOX D RGHCIXHE{LA % L, Nemocardium sp. Ol
NHBND, REOMMOE D HITEAITRER TH 5,

IWTEHOELEE .

JELIL EREO LA, & <ITFE— BTl RO B2, KA~z 29
LB L7 HERE R DR D IS A LT D, ES132~4mT, —fRKIZE LT ATEH
BIE O RIZ, PRREREZ - TEHA-> TS, &I, HMTEREO FIISHImOE S 0
FREMRENTISENDZ L bd D, oM ERIIE AR & TIREND D, HOFT
BIIRHTH 5,

16) RFHIIMITHIMOEME LTHHN, ZOBOARNEZ L 72 TRFEA] LWHHMLH L, 72k, HEKTEZZO
BEEHEHEE L CRELTH D,

HE7) AR OO AL AT Do, A0 TR & Iz (Bl 2 1930), = 2 T, LRRIER - m~
EFNRREALEB IO b D& —FF LT, RfERE LS LIcT 2,
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o. 5. % M %

EFE - MU S IEIR OB INR & L CE, FESRE & A ST D mibERE, BHER]
W - 0PREHEREY) - RRIRHUMERSD) - RHEMERY) - WD ER R LD D,

I 5 1 & B =

ﬁ%thUfi&§E§0>itﬁi,‘§3§§BTE1)H0>qU- ANEREEORITIE, B - RO ARBAI R B g A
H7e RO L BEATZHIE D KFEITE N LT D, BRI ERE L LS O10emAk D
BEOFEET, BoOBYLIEE LV, ZOREITIRED TH D, WEITHANE DD TRORE
DRI ~HLRIS N B 720, ARET, JERS OMEEEZ & A TWD, JBUkE 50T, JKAfM, &
PRt E TR Do Tt s 9%, K LI C, KA ET2TO0HE R & B UK A
BEREL, I THD,

KRIGIIAATHP IS L TWDH DT, fhoHifg & OBMRIEFE L <ITH S RWAs, ZD5aMio
frfE, @EREALORREN DA T, LRKIEHIRNIC TN 2 TR — s — ks
HOTIERVNE TRREIND,

II. 5. 2 BEHEREW

EENE « WO B BIEHE NI A LD 3 b ZRBe i, OKRLOIH LB T (& A£40~50m) , ¥
W R OB (FE10~30m) , EANSIRHEILAGT O H B T (REE30~40m) Th D, I
DIED>, K ACTT ORI B ST IR =T D,

HRILBEERY

KA O EOEE, T H AR ILfEk40~50mD B & e > T Y, A,
Jeiz/EL< Bm*) , FEICHEivy (Bm*) HEE TR STV D, 2 OB EHEREY O SR I30K
RBEETHY, NEAGEND FH~NIZHO%FLH (Pholadidea, Barnea’z &) DMVNZ A72HE
BERROLND,

B mHERR) O e TR D )R SHI20emd i3 1%,  HURAk i D% WGBSR~ PRibfE T, £
DHPAALR LA EEATND, ZOENTH A ILERE LTINS, HEo i,
e CHES MR B S e B 4%, F 0 EENCIIAISER O % U 72 R S K Imo il L
(Frv— MRIEREREDHEL LT D) £IXEATND,

HH L EEOBEAIZOWTIE, BIEET - ARV (1959) @, AHLAEREIC OV TIETHE
JiE (1961) - milEEE AR IUACATSE 7 v —7, 1963) DOt 5, ZILHORFEIZ LD
L, BUEADBIEBTED & IS L 0 W < HNRIRZMKOFENHEE SN D DKL, JEREF L
LA BT O IHEE AV R~ AR — Y 7 MR R OB P AN SN D A ALRBEICIE
EXIET D L Vbig, £, TR ALIIZOVYTH TS, Globigerina pachyderma,  G. bulloides,
G. balconensis’s & OEWEABIEE THH L STV 5,
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ek WA ILEEED (AR

Actla divaricata (HINDS) ...t r
A. BT Y N S RN ¥ r
SACCEHIA SP. e r
Arca navicrlaris BRUGUIERE .+ .vvnveiueinteattaneesiaiteiatataartaeeaisantessneaanennsnas a

A, 00ellata REBVE. ....oiiiiii e a
Barbatia lima {(REEVE) ..ot a
Striarca symmetrica (YOROYAMA)  ..iiuiiiiininii sttt s v.a
Acar plicata (DILLWYN) ... PR r
Pecten albicans (SCHROTER)  ..ooiviiiniiniiinenneannsn RO S
VOISEla SP. e e e T
Botulina coralliophaga (GMELIN) ..ottt r
Crassatellites nanus (ADAMS & REEVE) ... r
Cardita 1eana DUNKER ....uenien ettt ettt ettt a
THaPedium SP. .« e r
JOANRISIEIIA SP ovveve et c
Pillucina pisidium (IDUNKER) L ..ooiriietiiiatriri ittt r
Ctena delicatula (PILSBRY) «.....ioviiiiiie ittt et a
Chama aspersa REEVE ..o a
Papyridia mutica (REEVE)  ....ooiiiiiiii i r
Fulvia hungerfordi (SOWERBY) L....0iiriiiiieiiiiiiiai e r
Callista chinensis (HoLTEN) ......... P r
DOSTRIE SP- +eee et e e T
Trus mitis (DESHAYES) ..ottt r
Hiatella arctica orientalis (YOKOYAMA) . ...iiiiiiiiiiiiii e, r
BaINea SP. ..ot c
PRoLAdIdea SP. .« cenee e c
Macroshisma dilatata A. ADAMS .....ooiniiiii i r
Cantharidus callichroa (PHILLIPPL) . .....coiviuiiriiiiieii e r
Astraea haematraga (MENKE) . .....o.itiiiiiiiii et r
Travadia annulata (DUNKER) ..o e v.a
Rissoina laevicostulata PILSBRY  .......iiiiiiiiiii e r
Pygmaerota duplicate (LISCHKE) ..ot r
Y T PP r
Pseudoliota micans (A. ADAMS) . ...ttt r
Clathrofenella reticulata (A. ADAMS) ... v.a
DHAIE SP. «e e e r
Alaba vitrea (SOWERBY) . ...iiiiiiiiit ittt e et r
Bittium alutaceum GOULD . ...t e r
B. glareosum GOULD .......oooiiiiiiiiii i v.a
Thericium kobelti (DUNKER) ... i v.a
Triphora multigyrata (YOKOYAMA) ..ottt e nas a

A T PO c



T . D r
BalCis SP. e r
Strombus japonicus REEVE ..
Polinices sp. ...o.oooooiiiiins

Natica rufiabris REEVE ...

7L P r
Clithon oualaniensis (LESSON) ... .. i it r
Bedevina birileffi (LISCHKE) .+ oiniitieitii i e r
Zafra pumila (DUNKER) ..ottt c
/20 o TR P r
Pyrene varians (DUNKER) .....oiiiiiiiii e c
P D r
Nassarius caelatus (A. ADAMS) ... r
N. Sestivis (POWYS) Lot r
MEBra N SP. s r
Polystia leucotropis (ADAMS & REEVE) ..ooiiiiiiiiiiiiiiiiiiie r
Guraleus tabatensis TOKUNAGA . ...ooiiiiiiiiiiiiii e r
L« T N PP r
GLSD. D r
Mangelia SP. < oo r
T < YA r
Chrysallida SD. .« . ccooii i r

Miralda nishiana (YOKOYAMA)

Odostomia fufitanti Y OKOYAMA

0. n. sp. r
0. sp. r
Turbonilla hiradokoensis OTuRA T
Ringicula takeyamai HABE . .......ccooiiiiiiiiiii i c
HAAHIA SP. < i e r
Liloa porcellana (GORLD) . ...oviiviiiiiieiii et r
PYruncullis SP. ..ot r
Phenacovolvula artiaperta YAMAKAWA L .oooiiiiiiiiiiiiiiiieini e e r
ACLEOCING SP.- &+ oot r
Au P B T
THUNCACLEOCIIA SPe ++eveveets et ee e e ettt e ettt et e ba s r
r: rare c: common a: abundant v.a: very abundant
R - AREE (1959) 12X B
H7R AL EEENA LI R
Family Textulariidae
Textularia articulata d’ORBIGNY VR
T. secasensts L.aricker & McCuLrocH VR

Family Verneuilinidae

Gaudryina cf. robusta CUSHMAN VR

a7
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Family Valvulinidae
Karreriella baccata japonica ASANO
Family Miliolidae
Quinqueloculina subagglutinata ASANO
Miliammina echigoensis Asano & INoMATA
Sigmoilina schlumbergeri SILVESTRI
Family Lagenidae
Fissurina cf. annectens (Burrows & HorLanp)
Family Polymorphinidae
Guttulina orientalis CusumMaN & Ozawa
G. yamazakii CusaMAN & Ozawa
Pseudopolymorphina ishikawaensis CusaMAN & OzAwA
Family Nonionidae
Nonion affine (REUSS)
N. Pompilioides (Fiorrer & Morr)
N. Japonicum AsANO
Nonionella pulchella Hapa
Pseudononion japonicum ASANO
P. tredecum AsaNO
Family Elphidiidae

Elphidium advenum CUsHMAN

E. advenum depressulum CUSHMAN

E. clavatum CUSHMAN

E. craticulatum (Freater & MoLL)
E. erispum (LINNE)

E. etigoense HusEzima & MARUHASI
E. hughesi _foraminosum CUSHMAN

E. cof.  incertum (WILLIAMSON)

I jenseni (CUSHMAN)

E. subgranulosum AsANO

Polystomellina discorbinoides YABE & HaNzAWA

Family Buliminidae
Angulogerina kokozuraensis AsaNo
Bulimina aculeata d’ORBIGNY
B. marginata d’ORBIGNY
Buliminella elegantissima tenuis CusaMan & McCuLLocH
Reussella pacifica CusHMAN

Uvigerina akitaensis ASANO

Family Rotaliidae
Baggina notoensis AsANO
Buccella frigida (CUSHMAN)
B. makiyame 1. Sp.

Cancris cf. oblonga (WILLIAMSON)

VR

VR
VR

VR

VR
VR
VR

VR
VR
VR

x "

=®War R

VR
VR
VR

VR
VR

VR
VR

VR

VR

VR

VR

VR
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Discopulvinulina hofkeri Asano VR
D. orbicularis (TERQUEM) R
D. stachi AsaNo VR
Rotalia japonica Hapa F

Family Cassidulinidae

Cassidulina californica Cusuman & Hucnes VR
C. kasiwazakiensis Huseziva & MARUHAST VR
C. orientale CUSHMAN VR
C. sagamiensis AsaN0o & NAKAMURA VR
C. subglobosa BRADY R
C. subglobosa depressa Asano & NAKAMURA F
a. yabei AsaNo & NAKAMURA R
Family Globigerinidae
Globigerina bulloides d’ OrBIGNY F
G. eggeri RHUMBLER VR
G. pachyderma (EHRENBERG) R
Family Anomalinidae
Gibicides  lobatulus (WALKER & JACOB) VR
C. pseudoungerianus (CUSHMAN) R
C. refulgens (MONTFORT) C
Hanzawaia nipponica AsaNO R

C;10~229,, F; 4.0~9.9%, R; 1.0~3.9%, VR; 0.99% LIF

EFEodicE, BE N EEP S @ derived fossil 437 D £,

HH L EE 7w S—D{bEE L BEE R & R IiX, Elphidium clavatum, Buccella
makiyamai, Gibicides refulgens, Rotalia japonica, Buccella frigida, Globigerina bulloides
BETHD,

(FH1, 19612 %)

SEBEERY

TR X RO AL D VE IR 2R - C, B D —"J W 2 2SI, Yk & FE10~30m
(EZHd % & 2 ATI0m, WEEEST30m) DB mANERerIC I E L T\ D, T OB I3
IR > CTrAEIZ DTN, & O RIS Tl BANRBRHIHT ISR > CTHRA~IhY Z AT 5, Bnmic
&, AL TIEEEI DY B Tn D,

OB, SR TIIHGEOAKE OHEREIN ThH D, BEibEIE, FALOBH =R
OWE GRfERE) BEbO THETHY, o EALICFEER RT O EmRER D0
T, LELLTEOFMNIRETH D, BEWEIL, FEEBICEI~5emKOIERE I ED
MBENBAET D E N E, 7 IXARAREN SRR E > C, MO LICRESICE
2o TND, O LITIE, RUMRRFATT I Db 5 PRI~ARID A T2 543, EH~REIC
Bk &7e 0, EFRMKLE 25, EEIEALH T8MINAL, HEC3MNANTH D, RO L —
T TR LRI 60T, D & b BmOUEICHE 2805 T, HHEICHTE —SROM
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HPBE L% 2L 5T D, MO —E I T, HREEOMEA M L9 5)E & ImKN
SDOB R 8 % o

S BUEHIE & o3 b~ T3 7o @i i 5 o g (R 1 20 & P ~F)500m o &
ZA) T, ARk S OB M A MAR Y A EUE (R SH5m) LG O FLEEO F IR 1T
ZROBIEDOHERERLLND, ZOZEMBHRT, Tl —HE Ak S D AR E AN
DUEE bW E A D Z LN TE D,

ERBREERD

BB O LB I, HEH30~40mo B AN HGEIIC /i LT 0, FEMBLR & LI
NTCND, ZOBLOMIGHAARKEHIRN TL A b5, EABTE, AL Cikitm10~20
mT, BB I A R 970%, ARHUIE CIIbbiEsmui s O R A 7e b DI T e, BT
BRIV EATND,

EHRETORMTESLI~1.5mo HEICEDL, 20O Fi1~1.5mix%E L < ki =17
THTAL LTCiEN B 722 Tvd, SR FALZIE, B~ HUH O AR~ P T Iomge
B VTGRS B ORI 3 8 2 28, ALIEE O RASHE TIZ L WMk T, BEPROFEE L 12187
HWORLEDRE, 72 LEn & IRER L DEBIZ/R %, BEHEROREIZL, AN TITARY
TH 573, HHBELOIEROM AT TIRI0mAT# & 25T 2,

230, KEVRZB) (1934) 13 1 AHT W IR s B IRNIEE 72 LI IO BB 28R 95
Cerithidea aff. fluviatilsz N2 L C, Z OHERMNBERICER S NIz b D THDH Z & 2 W5
ML, HEHEEIZ LRI OHEMELIZER TS5 DL AR LTND,

HAEOBRBEETHERY

WC 7 5 g M s o0 T 121, 3~ 4B DB N A B D, S (Ze0mEl [, 40~50m,
30miit4 s & OEB/ RIS AT 5 20mAlTHE D b D THDH, ZDHH, 60mLL O CIIHERY
TIEE AL, MBIIERERR IS OB STET 21RE Th 5, 40~50mDiE TiE, H/
AT TR SK2MOWEEE R 7 DL D, WIS LE TRV LIC b L T D, Fiz, %
HiCJE & 30ecmARE DEfE (BR7~8ecmKLL F DN B 72 %) BNAHID, 30mATHk O ifi Tl
LIRS B H W ORI B v, AEEMIE TR SKIMOBEED, KT TIRE
SHIAMOWEEIE N4 B D, BEUIRTE CIXRIE N, BE TS - Fr— b - -
SOV NABS, FEMETH, ES7T5emOBERE TH 5, 20miiEOmE T, oK
IMABERET, Lh~WELRY, kLMATER L s> TEY, SROESI31.7~2.3m
Th b,

II. 5. 3 WEYEREY

R + WA S BXIE M N D iR 1T, BRI & 2 OFFIROIK RAPEFIS L OEFE O
PRI L TR Y, 2 offl, s/ NINCIR - C, wPRTE 2/ IR0 L Tw
%,

LIROZOOMRHEMIL, Wb IR OMRERICHRE L 2 0, £ OBIGEICHR S
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AR I DIREEZ ~ T, WEREHIATER ST 272b D THA D, Liehi->T, BN
MEHBIE N O SR 31T 2 2B ORBEL R L INZ CHWTT 5 &, ZOMEEEOH - THOXR
FITMERE S0, EIOLNEMREN SR T D b & Bbh s,

BB IERTF

EERIRHIET L, 20T “EAHNE" & DT TV, HUE P72 B CHIE T i
MPZONWTIE, FRROMFEICE2RITZR 220,

Z OARHIEF O FHUEIZ SOWTIE, BIED & ZAFNRERHT . LAL, W DmOEE
JEEEEE (AR, 1961) Z#E L THL &, EHIEILE CTIEE IR DR S 1£70~100mTdH
D, 05 HIFRIE TR FEO1I0MNA D D, RIEE, TR T, R
B Thb, £io, FVETZ L L RHIERS T, 55RO EFEIT200mEL FICEL,
ZOREDIWH « WEH+ - B0 T D, WREEOE S, HEEE D THR50m, Pk
FO THRIMTH A H, LEEN-> T, KHHOFEMRITALR SR> TEL 2o T
W5, BRI, MR OWREC X o> TECTNEBOL4KRY LAl siub,

K R £ %

EENTE R H O R L2 1Y, DK LB L3 d 5, Bk 512 R1) 2 R0 R T
X, BEOHE SRR —2TmOES TRO LN TR Y, WEEOEREIZ29MTH 5, KA

H8E KL OMEIE N b EH Lo ba
1) MHiomoFwd (k5 m)
Mpya japonica
Mactra sulcataria
Macoma sp.
Lencloma sp.
Solen sp.
Meretrix meretrix
Tellina sp.
Oliva sp.
Labiostrombus japonicus
Natica janthostoma
Gafrarium divaricatum
Purpura sp.
Venerupis sp.
2) {AAEFNEFTEEL oAHRANT OkEET 5 m)
Anadara subcrenata
Mactra sp.
Ostrea sp.
Batillaria multiformis
Natica janthostoma
Umbonium costatum (?)
3)  RIGEEIR O (A4 A K
Corbicula sp.
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SRR AR L LCATY, WEEORKBIEIX0MAI%R TH A 9, HEDIL FEemiw, o
ERL2mRREY, O ERTMBAR T, & EEBICR2mORNH 5, Wk —4mE TOME
HIZHBRE EN TN D,

KROTS, WATCIE, WEHEMO B T b B8RO (o7 £ 5 /i & % T
Lo ZAUE, WREHEHIIOMHERER & AT ST D (ERES IR 71—, 1963) .
Anadara, Meretrix/g &% 928 B (WO B HER (fiE4k8m) (AT - @R ©
HY, MR EFENREREOK AL — MO oW, S OISR T O KESR IS
bADIND, —JF, KA OEMEONER (IBH) LR 6 A — Lo Lass
FELTHEY, ZOWMEAIERRIITIBRINTND ZLRbnDd, 20X RO E X
WA 2R e Lo L lbid,

{LAESEN &4 T & OBV AT OKEE FFI5m ik —3m) 725 Anadara, Batillaria
2 EDOWHEREATET D, ZHAUXBIRF G ORI 5 DR —4mE T o5 HikibiE IR
B HLD0THAHH, Fi, KIGFEHOILAEFED S ZHOCorbiculaz LT\ 5, BE
5L FOTRBOBHEIZHTZ Y, IBAOHER) & Sk o, FEROIRE IO T
HE FImMNHD & ZATH LI, £ DO—H TIE20~30cmDIERIE A FEEL T\ D,

BIFE DK B OB (A S gL B 2~ & & 098 X Mgk i SUE L 2n T C o) 12
%, 4 H BKIL2004ERIICIE “%é‘@‘?ﬁ” EXIEN BB o o1 Z ENHBILTNDE
OB RO X D ICH EORE & & BIZWETICER SNz b DT, 0% E THhiC
Lo TUEBICHIED b, BIETITOT NSRRI ZO4E D B LOIENLICT E R0,

L7ei3oC, KRS, wRE IR oMl L 2 vgEedl, mwE ol L 2Bk, =0
% OWFE & PRI L DM O L W OB E~TA LT LD THA D, 72, KEFE
X, ELAOFE =%k KO E O EOMmFE /e O NTHEMEN O 25 &, ABREHER O
AEHFEBIZ A B 2 W G M ORFHEDORR L FEE L TR Y, MRS ZEE LN LB S
bl Hhiasng,

THEITH

BNE s O ALVERRIZIE, (@B & JIEN D0 AW 3 6 5, ITREHEREIC RIS 5
BWEARZ LD TEMIZOW IR TH 5, KIfHEIZiZCorbiculad HERH Y, & 30HE
WX FREROP ZA E TIOFEH OIS “RIFE" & JIEN 28R e o722 &
HOHITND (B, 1955) , B2 H < ZOEL BB “HOW” LRROLEEL L
STHELIELDTHA D,

M. 5. 4 FEIRHMHEREY

EAEERHHF OALHG, I BRI, AR O R b IEIC o T, AL
FRH2NT 0 72 LT %, BERIE (1959) DNy RAR—Y v 71 K D RIEIRARE R L,
HERENIAE RS O - BEE UV - 1 - KL FE70I TR NS 20, FLHEICN-T, b
E8) KREEFFFAMNMPEST & U CEME L7 (746 ~ 7514F) OZ < OBIZHKEN TV,
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PRz rukst
Lo

CENRE AU D B
s
2414 AR HHERE ) 43 AT 4
HEHIHE (1959) 0> ¥k 4 #6r L I (k L 7= BLAE O ] EHERIH 1 BR L C b
TR BLRIE LV LRI D> D AR ~DBELFIDFED Hivd . HERM O AR, 24T~
Lo, ZENPIEE RSN & TR - TREY, BRIE, ZE)ILAL g iR o HERMY
DIFfEZ, RBILARE TSI ORI O HEE L T D,

II. 5. 5 FEHYEFREY

EFRIEHHICIN O T8« EMTIZOIERICIT, NI REIBER A A DN D, b
IR DERE L 72 b SICERER T, WS - ERER EORNOBEE, RO
P&l bICHREERL T D, ZO—H CITMRHER SR L C, BEOZAREFEL T
Do

om 5 6 ® I

SARARELALTS L UMRRE— ' LU O TR0 O HUBI T B 70D [RS8 E L T D, 72
M OIRATIENZ b/ NI S DR B2 8 510
TE9) KA RICOWTH, 122 A EHITSh, BEMFE L EHROOT, BERTEE IR LA T
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S DAC DR BRI, RRE — KESEROE RN O OFREHT JuE, 1ko LAk~ Hrknid
(BLHLRID 7> DIMERIROVE £ THRETe) 1D D, MRS LITRADKIES, AR KU3%E
HHHT =T, DEOFE T EOBRA L, MEOANA - BERB IO HE
SEERHLA - HALREAZ BT, WHELO b OIXEZERRA 5725, RIRITHAR, DWW THME
W%, AMRIGERIZ I D AIEO b OBREEND D, PREEIITAE DO b ORD R, b
BEOMERINEG EN5,

REXS—E LA O [fbiL,  PIVETHE AL BB O RN LAV R ImmIE & O RIS ) 5
WEBR OV E CTHEFTAMRL~ RIS 2> 5 72 5, HERIEM 1137 12— T, Bblicka (1940
%aEbHEHDH) AR EADRY . AEOMRE EMEO RER X UMM O BIEWRL A
e, AANIEBOICHEES A OB CTh 5, MRIITRERNEEN, A¥k - HY
FA - HABRHENZ 0, ROBITE bICHMAF T, AREHEMNEOLDLERNREL > T
Do ELICAKIMARDOLORLL, B ER AR - ARAITENEO L ORZN,

K RABEOW L, ITHMBE ORI Tl & BEANER08% % b5 7 /L a—X
T, MIZF RS RVL2 kin b s TS,

o. 6 H'H # &

R - W S IR s 0 MUETRE T, KRBT 2 LBl R eRE S S AL —F P i 1n
DG L, 3w g CRE SN L RS M ORE & DEAIZE > Tl S T g, b
DAL, T2 L 9IS, B = ROBBERICENT, Th iz RIc L TH
Lo, FLHELTND, BIEOMEMIEX, Z0 &5 eEiEs 0% 2@ U T, Bk

m o
Ob @ &) REEEEOE -———
> EAE B
Sa: HEIUFE  Oa: KEHEH  Ts: ®/EAEM  Ka: Bwst
Sd: FENLR—5  N: SEEEEN Ba: EXU#EH
Ym: JiEF—5 O: 2mEENME B: BXUEERX S: F8IlLEER

#5250 MR ISR




55

RN, BRENEZLOTHS S, ABILEERICHEN T 7 LT3 GBI 80
TS HHE O TS 21, I - T & ISR SR Lo L Bbh s,

PIF, ABHILEBEK - LIl EBEKOMIB KA IC L8> T, IEKZ R E o B E DR
B>V TR B,

O. 6. 1 AENLEEXOMERE

A LER
FENLARNE, AENLEEERIZ T 2 BB - ALK - KX OFHIEX Z &1, BHOb
DEF LR NI % DT LI ERIOBEAN LR - TERY, FXTZOBENE TR -
TWD, W HALTERAZER, M REIEEMN OIS PEE R TH 223, KK TEHER
DEES (crest) DDA, @D2RNRERTH DD L, TEILIKTIE, BIREIICHIE

527 IR R GRS MR T do b U = m W 7 430 o0 i B A 5
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DAL F—DREERH Y, AEILER E 20 F— 200 E & ORISR R ER S &
PITWT, B L 0o T D, £, STFRNITNZ M R CIEfIc s, AL
TIEHRICSNLEAR S L, & <ATHBILXTHE, “EREEHECABIL R— 2R/ ED 72D
WHARE S 13V 222028, BRI OALEERITERICH - TRIAERI~ LN TN D, ZhbD
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(Abstract)

GEOLOGY

The mapped area is situated in the southern partof the Noto pellinsula,Central
Japan,and is occupied by Neogene Tertiary and Quaternary sediments with subordinate
amount of older rocks such as gneiss and granite. A summary of the stratigraphic
sequence is shown in Tablel.

Hida metamor pllic rocks
Small masses of metamorphic rocks,mainly of biotite gneiss and diopside gneiss are
scattered in the northern part of the area.They belong to the Hida metamorphic belt
Which is one of the oldest basement in the Japanese Island. They are divided into
several masses as follows.
a) Shakushitoge mass
Mainly of biotite-plagioclase-quartz gneiss with small quantities of limestone
and diopside-plagioclase-quartz gneiss.
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c)

Mainly of biotite-plagioclase-quartz gneiss.

Gawatani mass
Mainly of biotite-plagioclase-quartz gneiss and diopside-plagioclase-quartz
gneiss, intercalating many seams of crystalline limestone.

Funatsu granitic rocks (Sekidosan granite massif)

In close relation to the Hida metamorphic rocks, small masses of quartzdiorite,

granodiorite and diorite are exposed also in this area. They belong to the Funatsu gra-

nitic rocks, which are one of the important constituents of the Hida metamorphic belt.

The Funatsu granitic rocks here show several rock facies as follows.

a)

b)

<)
d)

Shimonomoto type

Biotite quartzdiorite—tonalite; partly gneissose, most predominant in this area.
Funatsu type

Biotite granodiorite; microcline-porphyritic, pink in color.

Diorite

Aplite and pegmatite

From one of the pegmatite boulders on the beach at Nagatejima a
rare mineral named Nagatelite was firstly found.



NEOCENE TERTIARY

The Neogene deposits in this area extend over the whole sequence of the Neogene
and is represented exclusively by marine clastic sediments. They are divided into five
formations in ascending order as follows; the Anamizu, Y atsuo, Otogawa, Himi and
Hanyu formations. The rock-facies and thickness of strataare in agreater or lesser degree
variable from place to place. Thus, the stratigraphic relation between individual larger
or smaller rock unitsis summarized in Table 1.

Anamizu formation The formation exposed in the northern part of this area
is a southern extension of the Anamizu formation which is widely developed over the
northern half of the Noto peninsula. It lies unconformably on the basement complex,
and is composed of lavas and pyroclastics (mostly tuff breccia and tuff) of hypersthene-
augite andesite with occasional beds of sandstone and mudstone.

Yatsuo formation It covers the Anamizu formation and even the pre-Tertiary
rocks with an unconformity, and characterized by the conspicuous facies change. In the
western part of the area the formation is represented by coarse-grained clastic sediments
associated with comparatively thick mudstone. The coarse sediments are cobble to boul-
der-sized conglomerate and coarse-grained arkosic sandstone of which materials were
derived directly from the basement rocks, thus showing a peculiar rock-facies in this map-
ped area. While, in the eastern coastal area the lower part of the formation is character-
ized by the predominance of coarse-grained sediments as in the western part of the area,
but the upper part is composed mainly of monotonous mudstone which prevails through-
out the middle Miocene deposits of the so-called Green tuffregion. The latter intercal ates
two beds of fine-grained acidic tuff namely the Odomari tuff at its basal part and the
Ogawa tuffite in its middle part. In the eastern coastal area, theremore, the lower part
of the formation contains marine molluscs called the Y atsuo-Kadonosawa fauna and
foraminiferas such as Miogypsina, Oper culina indicating warm current conditions. The
thickness of the formation is about 500 m in the east and over 1,200 m in the west.

Otogawa formation The formation usually, though not always, lies conformably
on the Yatsuo formation, but on the northern side of the Korosa fault unconformably on
the latter and even the Anamizu formation. It is composed of massive mudstone, silt-
stone and sandstone. Among them, sandstone is developed in the southern part of the
area, especially in the lower half of the formation. A layer of andesitic tuff or tuffa
ce-ous sandstone is found over the whole area; representatives are the Nakada tuff in the
eastern coastal area and the Moridera tuffalong the valley of Ao-gawa. It isin the basal
part of the formation, being an important key bed in this area as well as in the adjacent
sheet-map area on the south. Shell fossils are poor, but Makiyama chitanii diatoms,
radiolarias and foraminiferas are rich in this formation. The thickness is about
500 m in the northeast and attains 900 m in the south.

Himi formation The present frmation is fundamentally overlain by the Otogawa
formation, though a depositional break as represented by a diastem or partial discon-
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formity, strictly speaking, may be found between the two formations. It consists of
siltstone and sandstone which contain many marine molluscs belonging to the so-called
Pliocene Omma-Manganzian fauna indicating cool current condition in the sedimentary
environment in contrast with the case of the Y atsuo formation. The siltstones are generally
bluish gray in color and calcareous, including many marly nodules. The sandstones are
medium to coarse-grained, loose and at certain places very calcareous. The thickness is
200 to 300 m.

Hanyuformation It is exposed only in a very small area near Inoyama where
neither its lower limit nor its upper limit is not observable. It consists mainly of loose,
fine-grained sandstone containing carbonaceous matters. So far as the exposed part is
concerned, this formation is no more than 10 m in thickness.

QUATERNARY

Takashina formation The formation only near Hanesaka in the northern part
of this area comprises alternation of gravel, sand and clay. Most of these deposits are
weathered, ill sorted and irregularly bedded. This formation may be correlated with
the Lower Pleistocene formation distributed in the northern adjacent sheet-map area.

Terrace deposits

The Asahiyama terrace, 40 to 50 m high, is located at Asahiyama, Himi city. Its
deposits are composed of pebble bearing coarse to medium-grained sand, loose fine-
grained sand and pebble-sized gravel in ascending order. The lowest sand is called the
Asahiyama shell bed owing to its abundant occurrence of marine shells and foraminiferas.
The deposits are 5 to 8 m in thickness.

The Shibagaki terrace, 10 to 30 m high, is developed along the northwestern coast,
which is covered by younger dune sands. Its deposits consist of pebble bearing sand,
laminated sand and massive sand, which are regarded as marine deposits. The thickness
ranges from 3to 8 m.

The Tokuda terrace, 30 to 40 m high, is at Hanesaka, its deposits being composed
of pebble to cobble-sized gravel. Many marks of boring shell are found at the bottom
of the deposits. The thickness is about 10 m.

In addition to the above-noted terraces, a distinct one, 20 to 50 m high, is found
here and there in the northeastern coastal area. Its deposits consist of sand, gravel and
clay, and are thin everywhere.

Alluvial deposits

Alluvial deposits are developed mainly in the Himi plain, the Fukuno plain and the
lowland around Ochi-gata. In every place in this deposits, they contain marine shells
in the main part and non-marine or brackish shells in the uppermost part. From this
fact it is considered that the alluvial deposits were formed by a transgression in early
Holocene age, and emerged above sea level by subsequent regression. The thickness
is about 20 to 30 m.
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