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AAT %, RibAE, KEEHK 0.1 mmOkIK, FzldZzhb0Dkh > ik Tk
FE2mmiET B8 DR EHZH, MET, MOBYIORKZ S H2E D, Bk
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AREE, MREIZRCARE &8I, ARREHI O 25 U, AR X s o #E i
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ARENTE, —RISPARBEIR R, JRE, 7t A, WEVOMEET, PArkhE
MNIETHENH->TE, T,

AEIIE, PIRE R 72 3A A O/ N K 73RO E N, EHLIZW, Th
SOaEWE, B cm D, Wb 3  “ovoidal xenolith” KDL DWiikiZ & D&
ONE, KEZH 10 mONEL, #H2~3mT, H10 mE EEFEHFIREEIcV
2ET, KNEFEET, 7721 MROABOYELH 5, b, 2ikicbi:

, HENTH S,

HRETHZ L, RADERMEEANIE, REOMANG, FUIEEUEER -
WHREL - REABIUCAEZTLL, DROTF XA - $RIL - BRABI TV T
VR, FNICBEOZ ST, MEOARIaE, DRV, HEAkEE1~3
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dEENZANER, REM[NEG - EEAERBAILUIRER - BEABXITA
Wzt l, PEOBRIE - KA BXUOTF 2 azas, RERBIUREMA
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KED—HIZE, FLWIRMEZEC, FakosglizEd 2, Tt T,
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N E /51 0ZN#HE 2 x> TR E N LEZ 5 N5,

L3 BEaHEAO
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WD > THRICDMT 26D EIC 2779 BT ENTE S, AXIFHIEN TDFEL



26

JERE AR, RS RS R A RS O FHUE R LA RS E  CGRSIEX
P DR | S N OB RIREE ORI H 725 0 MEMNCRSNBIF
ME, IR TILEHRRUIR O F IR LEICE L T3,

JEEBHPR IS O FHUERE LAE, XN TEEROMETH 55, FHHSE Rl OFIH
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FRIRHEIC 3510 2 BEM)NREICREET 2008 > L 8 ZY Th D, TS L, TDRE
HO—HRICE, BBV, PREIBFICHIEE 2T EFENTVW S0 LN
W, o, EMIIEERZEARELT, 20EEalNSH T, EtoamEE
BECHLEIET 2T 2L THA 9,

AHUKOFHJERE O UE, ZOEHILANEAT, M GUIRARRE) EYao
A (R AV FMT ) EHGEEIN, ZOLNICAEFICHERS L (BRI
FEBXUCZOHYE) X, Vo Ik~ HEdi e HREND,

it 4) HUMEXIEE O FEERHI RO X S 1T EN TV D GHIE 0 1955),

R I T R
B 2E
| MR
W HE
EMIE
RIS
16 E
NS

L H I EEEEE
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4.1 TFHRERE R GO )

X A SRR O AT | SRR AR A IC DA T Do JEIFIE 300 mPL b &
BENED, RTINS EEE 30 mig, EIUEHE 80 mAsY, METTEE
100 miEDFHY 210 mAH LN BICT ERL, FEOER, {EREHEOE®AEE 10
cm, I KFE 50cm DA RICET Bl THMEL, LFICHBEERVWUEEIEICK
9%, BOWIKIART, TORINCTTMEZRE TV, BEOEESIH,
MO EBNZHEOBESIC LI LIEH 5N S X 5 i b CHEZZ I A 2 fmidor
TRV, FURERA TREESSEOIERIIBIS S NEV, TERIEW < R THRRE O AT
HEZ L LI A DHETH 2, FHIZHAT, EXRK 80mTHs, L
HEAHARS I FOFELREEAH 5D, LW aEEZEET, RaH
AR, CRABXUHOHOILOZETED, FRERSNZ/ 31 TIROHBA
ZHEALT %o JEEIE 100 mPL ETH 2B, ENUIEMIBRBREO#SICEDNS,
ZOMRIEIAFETHBD, MEGHRICHZLDEHRTENS,

ARBREE, WEICHERL Uiy 2 bRV T, RS EELIR DR, BIREHE ST
W5, EMIZIE ST, AN 20°WIMELS OV TH .

AR ST B, FIERADED, BRSO/ 72T ORI ORI
FRERS, WINENELIDATRICTER, DI 5, B/ FRICHIET RS
150 mOEREEHEE, WE (1955) IC&> TR THRREN, FigEERLEMHEN
7z T >Mh 513, perisphinctid ¥ & U Inoceramus ? sp. DFEHAHE TN TV 5,
Z 0%, #wilH (1957) IC& > T, ARBEEMNE SICALHIEILEAH 5 E)I EFRICH
FTHT 2T EDBAVEEN, FHIFHCHY D ZEOWEHEILA O HE SN
7zo

FIRRADREEENSBRDES BLAaZER L, TORRIEY 2 THE%H (F
VAV wFMTA) LREEND,

b
Ataxioceras sp.
“Propeamussium” sp.

“Chlamys” sp.
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R
Myophorella (Promyophorella) aff. obsoleta KoBAYAsHI & TAMURA
M. (P.) cfr. orientalis KoBAvyAsHI & TAMURA

M. (P.) sp.

4.2 FHEE LS G2

[

XM R o D HUR AR & - R LTE - BREFJIR 7 213, BRIRE 05
JEREE DA LTV %o JEE I3 HIRARPRREF) [P Tld 300 mEL FIici#Ed 28D
EHEEE NS, B T MO ORIRARRE 2 AEEEICHE S B, oK T
EOFNE EROIEMEREZERARESICHE > T D, ARIBHIKNICIE 2 LT
BOH, HEEEOREERIEA T, T ORI BEOREME O FICHE - BHO
HEMFEEL, 510 EAICIZBEY | REOMSE S XU EES HENER> TV
%,

AFEOMEAS, TS T 20 ~ 50cm OIEREME TH & L, BISHR L %45
U THANCHIAIMEZ /R E 750, Bk TEBEOANZEN T 26D 5, FEEF) TR
T, FEALHKOMERNSE5MD, BEIEP>/NEL, @HES5~ 10cm TH
%, £fe, LELEWERMEZ T, mi#EOROmRILILEILETE, JHROEH
e EEMAIE L 5N 5,

AZAEOMGE X, FIRS TIREMRIL TN 20° 61, FIORRKGHRZRED
Wi L IEREHE > TS, ZOMOHIKTIE, & AEKFET, HEMTENMEL
I EEL,

75 &R i 1

IRt e R oD KT N Z2 U s & U, 2 7 & X s PaREILC U 72 5 itk
IS %o FEIERIG\RKIRE-IN ORARHEIIC X TEL TV 5,

REAJHILEDAEERE, FEP)I LR/ NEREE T RSB E NG, &> T, S
BAI, EEK 15m, 5~ 20cm KOTERS A~z T U, BUIHR L &
FLLT, BINCAIMEZRE R, O RcEE - EEOHENERS, THAL
(DT, AR ERL L R OBEE TV USRS 5720, R ©
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ZVEHEWEZIE ST, £z, NEOILA TR, BAEEEELE LM EEZIEE A,
WEL %%, L L, WFhcL Ty, EMIIIREOYGICE LSS, #
USHARG#ER ST, D, 100 mP HICEETEX5GER/BEERD T LIFEN,

AU O TFHUERE LSO TR AR ZZT D, Wh - HADOERELLHETH S,
HEHOmE, EMAETHOZEL, BETH->T, LLOLAEIRTTIIS
EHLUZV, WEE FMOEDEEHANAZEAD DD, Tl Tl e sz
LENBHB. HEPOHER, WIRET, BKE~ROaz2L, Mo
TV, LELEBHYMEAZGATVSD, RIFOIVEDEIDEN, AFENThE
BIREHRD, HEWR TS, £2<D5E, WENBDOHETH>T, WEEN
#) 30cm, EHAEEDNScm OFEETHETENZ . LML, EEIKEWED3~
S5mOEEERIILCLLH D,

XU P E D S 17 T, ABUEOR EEIC 70X - 5 37 OFEE LTz Sl
KIS EDMIE L TV 5. WA RTEMEEHDOEDTH 2D, MBICIIAER S HDIZ
TR AESNEN > TcF v —FBIRL > T 5,

ARREEOEREIC DOV T, EMTFATLIEWS AR OBIEM I EL TWa S 21,
EBRDHTEE = RICAEFITEDONTVIDT, EifERT &EH6E0D, M@

B3 THUERE EASOMETA R ORIy &, HS )
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T BHEIDHT, #1 1,000 mICETZ2EDEABND,
fbae LT, wtaosziEL, ANINFREORILATEILS (Loc. 002) BXT
mPEs (Loc. 003) DBRDEDEEL T,
Loc. 002
Onychiopsis elongata (GAYLER)
Cladophlebis sp.
Loc. 003
Onychiopsis elongata (GAYLER)
CDED, WFHREETE, BEEERIcEBR At RNk, £z, KA (1933) &
RT3 T,
Adiantites sp.
Gingoites digitata (BRONGN.)
OFEHZE, SR (1937) EFRNKE/KKLE T,
Cladophlebis sp.
Adiantites sp.
Onychiopsis elongata (GAYLER)

Pityophyllum sp.
DEEHZ, TNETRHEL TV 5,

AREE, 1~ 1.5km OBEZ BT, LR -mMiE g miciiE S 2 WERHIC X >
T, MBI UBEE LR SN TV S, RENEEELE DTN T, EmMd OWHE
BEDF I EIFE S =5 L, JLPEA5 N 30 ~ 40° DBRN TR 7z, HLie i 3 il 7z BER S 3
ZELTW A, WL ZWERICY SN koL, KRIBAICE, JLTEHA IEX
BT REERME 2 & > T b, S8 (1937) I &k o THgHiE e Tl —li g i |
ECOWERTO-BTHD, HIEMICEE>ETDRENDZEDTH S, MK
WS - T, NR—REBN T T, FUUE B L O H S B EE 100 m T,
HBOEMABLCERATCMELIZETRAZTATVS, —F, HHILOTES T
&, B ROWEICH ST, BAREE (APREED DFHUE B i s N fE < 88
HLTWa, 7z, TNSOILH - MG RIOWIEICH > T, LIE LIRK/hO B
DHYEBEEERDPEAL TV,
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ROER i

PEEB IR O FEUERE D 5 2 5 LR NI TS 2 FRURRE LEBIE, mi& i
NCHBLEHDZE LS BB L LR TH S, MENHEENICE > L BT 5/)
A—@BamciE, mlzWEcy sz ot EIRo%EIc k> T, AARETH
NTWV D, mild XTI (56 I FERRIEIIN) TR X 723 BRSO
FRABBCHE S TVED, TRETRERZNEWHTHEL TV %,

WHEEI D CHSRE N2 AER FiE, WS - BEOREEN SR> TW05, S
AR EHD 10 ~ 20em KOHH~H A2 TH L U, BIEEEL T TR M
Mz RE R0, HWEIEERAEOMRB» 55> T3, BILHE TEEOR NI T
MDD 5, Wald, K, [EHEHE, HATHoT, Wikb2{MlzEt L
NEV, FNCRKOEAOMEEZIZ T, WiEIcE, U UIRBEIRICTF TR, £
FEREAGHENEEL TS, TOEMNTE, BEESHEOERSZTLEH DD,
PEAHIB D DICINZ L ZOREFHF TH D, 2R L TR EESHE L &M
BRI AE E W RE R THE LR L RS> TW0d,

HEaKEE Otk RANNORETE, KEORKMANBEENED, T >
TRBL UTHBICE T 2 ARBEOREEN LWL TR, ZEAERDMT AN ST
F v — h D 15~ 20cm OMEENMEMEREE L EICE L, FNICHRBHEHAHLEE
N2, BV DEIEZRLUTRAIT S, BEEETITIE KD B E RS ZE AR S
BaidETEND, LSBT, o EMICEMEHA RS - WEESHENER S,
BHEPOLIMICIFEE 2 ~3 mOFRABEFEIERIT T EN S,

AREAHHIEO PIE T, FTREWMBICY SN TEEBR TSR TE R,
ERRIEHHE S RICAEFICEDNS, TOHBNTIE, ASININEROIL—FTE- &
L HIETZEBHTZENTES, HE)IDOIL—FTE, FEHZIUROEH
BN S Z 2 LCHD, ChIC T CEMEISHBNEIENT, mENK
TLHMTOHBZELTWVS, SR AL, EREE TR EEZREL, WK
FEV, TOEMTF L FICHE3Icm DIERABN S EMARE IS END, WA
HEHERZ, @%, WENbDOHBETH> T, MEMN 10~ 20cm, HAEMS5cm LUK
DBREOT EMNZV, BRI THZ, AEPOMER, £2EK BET, M
i~k ChH 2, HATICEMMR OEEND T ENZV, RIS FERRIC ST
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IR EE O U A E A A HE E DD IR L SR> TWaED, T>T
B LAWEEHAHBOADNKREZHNEGZ DTS, WaEEEETOBE LTE,
Fr— b AEREE EOMNEEND, —RIC PR OBEPOEE D/NE WA
H%. £, WEHEHEDOWER, £ THS. HEIICHET 2 A5 MR
EORE A E NI RO EENIEEN TV, REEOREE, EHICIZH
S0, HRICEIS B E7 721 TH) 1,000 miciEd %,
HRESE) LR ORI T, BEICHENTO FEEICHS T 2 M O S FEEL,
WAEMEE W EEAHE L OBDIRLA SR> TW\d, RIS O TH)I - /)
XTI, B EHEEEB X UKW SRR E M550, BAED
RAZDTEN,
AEOHPETE, FSFUEEERONS & AIKREMNEEL, HEF)HtED
SEHIERGL, ANX)IRRFREOBEMRITE E@ DD THITENIZZ LD %,
AREEERFOGE LT DR ZET 1T E RV, FEIER Loc
004) T, Ptilophyllum pachyrachis Orsar 7z 3 L 7z Z D i, %1 T Cladoph-
lebissp. 7= EZMET 2, Fiz, nilHl (1956) ERD K S YA ZRE L TS,
WRSE &R L O/ E D 400 m Eii
Xenoxylon latiporosum (CRAMER)
SESTIINa
Xenoxylon latiporosum (CRAMER)
SRIHP T
Nilssonia orientalis HEEr
Cladophlebis exiliformis (GEyLER)

Podozamites Reinii GEYLER

P. lanceolatus (LINDLEY & HUTTON)
HIEARORIED T

Cladophlebis sp.
Onychiopsis elongata (GEYLER)
Sequoia sp.

FE i
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Podozamites Reinii GeyLErR
Onychiopsis elongata (GEYLER)
Equisetites ushimarensis (YokoyAama)

AHUOFHUERE LEBOREEE, FH1KICE RSN K5 K HNEH TH S,
38 K CHLER TS LICAERICD > TV B D, HRECIEZNEeWiE THEL T
W3, EmE, JEETREEALERILTH SN, MIBTEIGEIEASN, WS
JEFF DIHNZ LG THE TRV ERRIESE L8 5N 5. HRESF LR TIE > Ll -

Favitd
BREE
v IR

& R

& nEmmE

7e FEUERT
B

) M T 6
TR

& on

B & D He 3

B THUER LA R HEX



34

FTH/TIA L 725 TV % WIS K 2 R AHEELZ D20, PHE AR L
TW5, WHESEI EROMmAN &) & OATMOFEAITIE, RNEEOMKE S
W USRI A, ERPIONES SHETREEHATENTVD, XiEEItHO I
mi)IRETE, EAOREILEHAICABOMBAEN E DD TNELRBEARTENT
W3, Ko, AFERICE, BROAEIESRD, BEIAHUR - Az s -
THAWVTWS,

AFELERE, LR O R L2 L UTRES N, Bkl -
NI E 2 Eh LI BB TH 50, S ILREFHIRIC E Wi L TH o,
Z O MARKIEHIH OILFEICH SN TV D,

AR ORFELERE, EHINCh-> T L X BIEEIND, T>TEE
ISRt 29 B2 U EFRO RERRRECE N 5750, BRI RN
ENELL, KRB ARTHZ5 LW,

AJEHEORRIE, WEETHHIEYIH F) LW0bhTEN, KRE2HRT 5787
FEHNER L, ZOEKREREAHATH %, EFMIciE, FHRERLDHLL, Jtke
FEEEE DN E LDOWVWERV, L, 701, WEkENbHd e, AR
JERHCR LR E LTOMEZE > THD, miEDOMICIERE GRIKHEROGFET %
CENTREND, MREIICIE, RELERNS, JLEEREL D &, FAUERICTLT
KOHEEZAE LTV,

ZHERERPERCE (BT T4 Odbpa 776 )

o AV EA - BEA - RER

EAEREZ04~08mm<<bWVT, KEVWEDWE2mmTH S, i
K FIREEOEDIE, HAKOEONIELZ, h)EfA - KEEANE
L, V—REBETHEESN - HREAZEE, H—IVANY F-XYTY -
TIWSA F 2R, 2RO F YV F A MR EORHEEMZA L, F
fo, 2RMNICAETCTERBORKENE ADAATYS, RERE, 2LEE
X08~1mm, KEVWEDT2mm, BIRTHEBOZERTEH, KD
RO ZOMICZL LTV 5,
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fkk B - AR - DROEEREEIEY
B, WEERAKBIUTY —RCEOHEREAL EDORBERMM TR
LTWd, AT ARHEHEL ClEORPARZARZEL, £/, 20D
WAV FA b - AR EICZLL, FRANC 2 KA 7Z R A IKE
MR C %, HBRBIEMEEAED 7V A NI A 5L, Zhiibk
YRR DG ENFED BN D, Fiz, H0HIC HERRGE D REN D %,

L6 £ B 5

AEBEA & LTIKISR LIz DI, (A b A S £ TORMNTEN
%o BHICTFHUERHIKAIC, R - FrEO7TIMEZ & 5 72 KANOFBID AR &
LT8ibNn, &<IC, MEHD DRGSR > THALTWS T EAZW0, T2y,
WS IIRFE DT DDRIP > KREGEREZEKLTVS, WINL, JKAGBEIE
WIKEDRETEAT, D, HRZFULDLEFTERNEDENDH D, B FTH
&, MRRBLICEA (?) BRULET, Ak, MKOARBITTVAYE
M55, BMOEMA (?) 13, #£1~3mm, HET, kA - AERBITY
WAV RAIRZEILLTOSED, WHENLHB L, LLLLEATHAS EEALN
%, AROREHZEFLL D, HKMNDE<, 1~3mm, FINHICEALAIET
LI LIBaEENIVEZ R %, A5, 0.2 mmO/RIT, JEDIE>E D Lk
WEEB X CEMHRO 7 IVAY EAD5ED, TNEORKICE, MeqBIUHE
RS, DD ZRICEENS,

T, Aal, MR TANCRENEHOGRIEEHE, H2VRINEEOEAL
i, LRLR & ML TV, WHEOBIRIZIAS TRV, REILER 2 55
HARPEB S HAIHNENTOHERNDT, MEDOKREBIE, F—AIEENICEd %
EEZBND. o5 L, FHEMBXTTNLWIOERMZHB EROGMICE, K
FILERELART O K BISENCE T 5 & DD H 20 B AR BT HIEHOFIHTEF ICF
WENTVE RS, EHERTETENICARRES CHLIT 50T, s 5T Ll
ToOMLL,
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L7 ZlA &Sk

ZilEaERE, L) RO TAMGEe, Mighskr g OmiRz 8T, 1EmEH:
FHUERFB LU AREIERZ B TMRIBIC i LTV 5,

R, BRE, BELAEAT, BELYTw., ERTHS L, BLICREANDS
zY, DROAEZED, FEAE, BEREAE, EESH05mm, B, &>
HTERAT, MENE LV, 20, ke XA EEOYEICZEE T %, AR
&, E, UK, B3 mm, REAOHEEZ S5, fkieh - RGBS L TIHO
MHESHMNDH D, OIS E LNROD, BlifEEbh 5450,

KED—EICE, WAZETARZUENHD Vb5,

h <

M8 dt W fE B

ARKMEH-NIC 049 B8 =RE, — U TRt L a2, SR e
B AR, BRERF L LT, TSR - S5 - EEL - R - E)-
KA« SHAEDBRT/T 5N TV B, AREA T L0 2 BEid kL, &
JEE D E R S I DN S, R ELEE 3B IR R D PE IS D 7
HETBZLDT, AU TEAENZ, i, i MIORERBEERENDS L, A
TR D EIC PO THUER 2 NBERICE > TV B T ENEL,

R S SR AR DI A B D MR TS - a5 720, AREBE 2 LA
HOKE - BIKAEAEZTE L, WDWE V=2 2T LENSEDTH 5,
T>TREHRHEDFEL LR, JVBREE, AMSREO LI A EEORGRT
HZ D, BEES - BAUERE LED SERRAIC VNS KT, AMZELO LY
HETH 2, TOHHIIZEEADZV. HIREE, AREENTE, VEREE
ICRBRICHRD, OEERIES 2RO TRIE & A EBURDIREMI EN 5755, Sk
I EAE 2V, LR ORHMRE LTI, SHLaRNEAT, VBRI
i, SRR e AR T ENTE S,

AN OFER =RIE, KBNS E PP Z2IEONTOm L, Tl
Mo T, LTINS T 10 ~ 200D HR 2R L T b, —IC AL HfEIE
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CEZEHE. TN ofgicid, KEEWEE RN ELE DRy, 7, &
INBER I AR LW SN B ATz & I, JLBEERF ORI Z & 725 U T EE)
W&, SRR - PEREPE T2 & LRI GRS L) SRR 9 B BB AN A
BEDOTHoLEfENTYS (oA - fth 1959), AR O JEREERETIC LS
N2 /\BREHEDONES, SIRERONEGZEL, TOX S GHEE)0 R
BRBE UTHEENS,

AR OIEREERED LEBARX G 5 CICEHKIEE 2 K - 5 3 KR LTz,

Nz s

L8 1 fg I 2 JH

feJR R ARER RO iz e, ROEREE ORI K LEENC e - 72 IEk
DM T B . AU PRI\ PRI O ST B B L L, LB
JERED I DOHZZ R U THEICES > T3 8D TH5H, ARIEHNTIEZ
ORI TR TR AR - T, AR PRI NI R T B 10T %
BV, ABREIIRAHIC BN TY, ERANEENICEN TS, MToMERE (54
WS E) & EowaE (SERERE) Ic2nTRTENTES, bhaldyIn
D IHEEEEFRAREIN TR,

SEEpEE

[XIE kG O K LT N 21 EmofraZzdui e U TZ ORI LT3,
T OFEERZ ANESICEY, ZOTRHEITAMHIOMETISEHEEINS (K
4), RlkE UTEIHER - TEHESUS X O BRSO K 10cm 0 M~ 15 i
EMEURHSEETHD, BUIEA TR THIREEEL, 1ZE A CEMERE R0,
& FERCIERE 1 micbET 2 FHEHEOMEOMZZL T L8 bH 5D, L fh &
50, RESMTEREI~5cm OEEEE LTS, TBRE TR IEMTHLH
PHEATEDIZMMCROTF ¥ — FOBEEIE T > T3, JERIZH 130 mTH %,
ELBEE

SAEEREEAEEO FMICBEARICERD, E SAOTZ R, M7 Va—XT
Y, FR~HROBURIED 5750, WIKEN7ED K, EERIE SV NEORIR R
ArzEll, IKAGRVWLY S HWeamUKEatz 23 %, FERH 100 mTH
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Kbt 4 REREIEEO RS — A TR OQLNTraihe, 15D

%o B EFMEKO T3k HEENT, KILHTHINOREER) | B3R, THFLIIC &5
ERYEE OGN R B NS, & > TOAHIZ MBS (BT v—
7E) MR EDN S, HETEIKO XVIL NEMRREICW58DTHD, &
FlcPesEk (mud bal) 23T ENH 5,

DAL DIRIFERIE DI £ 13N EEN T, XiE bR O s lit/ic & T L HA(E
OEEEEN I L TVS, TOMEREE, FEIUER LICRNESICERD, GRIEED
£ 30cm KOz B & U, fhic BT v — FRAERSEHHD 5 cm KLU RO
BRUOUXNICFHEROMSOMZ LR U A %, BIREIADS <, HEL TN
M2 RE R0, JEER 50 mAFEIL L, Eiz@mzliiE s icE@bnsg, AED
BOFH =2 BN L, THUERE & mzlkilra e ORI E ENTAE L T
218, ZTORFNAIEZ FRTICHEND S LIENEETH S, > TlE, TO0f
OfziE, FiB X UHORE (T LICARBREORORSNENT &) KDV,
—IRIEREDORE T 2MEE AR L THEL, LAaL, AEAEIEIDFOmRZEL
KM E R OHER) TH 2 REME L H %,

RIEEREIZZ O N2dEEO LT UVRKIREZEZD T *», Afflici



40

SNBHHINGEZER ENDHEE LT, JLEEEREZHRI L 7oK D AT 51 2
RO CTH D, ZO—E8 (T icum/llzii e U7z o K < FET 5
) EEMPWEOHERMI TH B L EZABNT VS, £z, ABODHAE HITHAN
FER LEVOE, ROERMBREOK LRI O—H2, FE0 FicEit—nN—3
w7 L TRIEREZEON LTS Hhbns,

L82 ¥ ® W

ERRRE LR O T D B KO HIE TH %, HIIRHIETE Tl T
RIFZEICHAGEHOZ b2 E > THEEZHD, ZOMOMIR Tl R OFI
JERATEEICHEH > TV 5, AREO_ERIZAREHPN Tl Lo NRRBICRES
IKEDNTVB T LNZ, RESICKSHIRIIRIIIFERETE > LE#FH LY, EHE
EPEEBD AN TR 750 mTdH 50, HESTIIW L 3 R 5 Hahd b, #HISF
JIRANTIZH 550 mTH %,

ARMEHNOERRRE I, KOS ETEE LTOT, WEO LD B E513 0%
<, WA - BAEZEDREFROMEAIZIZEAETENTVEN, BERIZAER)I—H
JESF)I T, AREOR LEICHEDIENEDBALNEDNE > L EEH LWHITH
%o ARMIEMNOERREE, Z2EEELIE,

T OHIE DA 3 6 & IS @ SRR O 2 PA D a2 0, & EICI3EG
ZEBEOEH D, TONENGEAIE, EFTE, MEe UTREN - Sk -
RO B ROHIZAE L, RIEAERImmETT, LSCETLEZHT %, &
SRR EE 0.7 ~08 mmOKEZTTHSH, LEIC 1.5 mmicEUIMKZHUT
WAHT EEH D, RO 05 mmATE XIC 30 mmici#Ed %, £hekoikz
CIRREAICEIMENTVWE T L b H D, AR HT AREFHE T, REA - Wk
T - RS - SRR X UH I AN 5% %,

—77, BENERE T AR MBI azIlEN MR D IR LT 5,
COMMGZILEEE TR, BEA - AROBIUHG (?) oftRzaL, BE
AEPEEAT, B 1.0mmllF, FHUC 2.6 mmICELEETH S, ANAIEEE
ABIGETHE 1.0 mmbL R, BAR~HREZREL, B34 T4 MELTWa, i
1 (?) 303 mmOFRDE DT, ol fREAICEBREINTLE > TV 5,
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Bk 5 AtRREORIKAEEARE QLM TEPE )

R T AHGRHE T, BRA O (?2) BB XTI AN 54RD, ML
HAENBEDEFE>TKRBATLLTVS, £z, MlAHRICBEAPNRDEN, 5
I 2 RIS IR EOFEY) « B - IR EDFEEL TV 2,

ERMREOR I, RILMGE: EICSZLENRONS, AERERT
&, B E LT 05 mmEL FOEIREA~TERAO/NESZA L, M EAEIRDA
I8P MEABT ARG TS EaV, FRHITTRAGE DI 5 A2 AR KA AR
22U, RIROREN « BRHEG « 385 - 2V A RNIA b, BRUEO~ZREN
DHIANSIE>TV S,

183 A JE &M
SR BB RO RE TH %, FROETRE L I3, AZEO FHICR
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ENFET B L TATRDEOREGHIHAEADRDENED, ZOMDE AT
WBHEAICELZ> TV, FiOE)IEHE & EAKIEMANTE N EGRHRICH S,

JVREJEEACEINIC & REMNIC S SHZ LD LWHIETH 5, XA LE T3
ZONEICEOEESE (B KSR WRET %D, TNREIABRT A
e WE - RAEORHIE HIE (RTEYEEAERARE) kL, E5Iic AT
e REONHERHIE Wi Ele s e ISy 5. JVBREOH - TEICH
ed b OMER, SHIEOS B TEILWEHOZE L ERL, SR ObE S fF
HIWTH > THHZED TR,

AREE OIS T, AREOH « FERICHY S B E 0 DAz b e L
TokWeEkE RS RED L7320, B/ COREEESEEDb> TS, TOM
S IEBE O MIEIN CE SICHA 5%, £z, Mgt el
ZHn & UTHUIROBAEEICAE (HREAERICEE) DRERICTEEL T\ a,

ARZE FEIC B TLEE LTDEHDRE (FUSTESEE) Hds. ToiEidfa
FREREHINICER L CE SIECIEEL, JRBKIENTEIE & A R S OB
e SN VBE-O FEICFHEL TV 5,

JURRIEHEA T, ABRGO R « i « %00 U T & 7a ik s e =
MIEEEINTOBD, AXIMEAN TP ONE R SRS BERIC, Mo BERt
ARNFEREINZOHRT, L R SIS 2RO ba iz e AL TR
TNTWERW, HiEbo{bffid Chlamys nisataiensis OTUKA, Venericardia sioga-
mensis NOMURA, Turritella kadonosawaensis yoshidai KOTAKA 7 & ZRfE &
T2EDTH%, NEREORRIG TN S DILARHC K> Tt e 2z h

%o

ML & ™

B/ KBRER

I BT VUBRE DO MR/ RESEIC K> ThHO 5N 5. A
LD EREERE EASHIHARE G OBIRICH D, wiE OB FRIGHRET) [PERE DEKICIH >

71 5) Fi#Ah 5 1& Vicarya, Cerithidea, Littorinopsis 7% & % £ & 9 % 108 A #iifs 7 W Uik O BE4E
M, A 5 & Portlandia, Palliolum, Propeamussium, Lucinoma 7% ¥ 7% {8 % & 3 % % i 1k
DEFEDNHISN TS, ORI BXIENTIE, - TEOEOLIRTD, TOREIIHE
D W Tl 7z LAY, Chlamys nisataiensis, Venericardia siogamensis, Turritella 7 & 22 v,
Miogypsina, Operculina & HIBIC % £S5,
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TEo L OWIFICBIEE NS, 7 CGRIBDA) & U LS CHEIYBEEIESH

JEICALT B ZDEUINBNEZE D TAHATH %, JEIEIEREEIILIETIES,
K 500 mPL RICEL, DR T 100 ~200 mTH 5,

AEF A LTHEZTLL, CTNUCHERREZEIECHETS S, BEDOM
FH e TR EAERNERTSH D, EHHTERNATHEEHESIER G R
HNBICTELRVD, R\ o> CRIMICH RSB OBIGHIIINT 5. X, H
fbARE EFZBETURUIXRALTWS, il 10cm KO IR U f e 3
L, BELUTRINTIAMEZRE RN EMZ0, BEFFID S R TIEE e A D
RMIDIEL, BEEOBEFEL TR EALEMZRERY, TR EIC LT

WaEPleaD®RANL <, JFHEE K NOBOEFIIRIER KA G LSS U TRl L
5% ENBV, BEEDHEZ ITREEMZRLTA> TS,

Reh & UTAZWAEBIURE T —MRICIEIKE~EEOZEL, HKRTEIKED S
SHEINIAHETSH D, MPWEYFTPARF 22 RICEE T ENZV, KL i
Jeamn UNEIES SRS &Y, LS TABIRIRIVETA V2 —T 1« VT — (R5D)
LTWBERIHL B E NS,

X7z, AEO TR E LIS EDRIKAMES (X5~ 10 m) PRIERE
BEEFNIRTT, JEE 10 mPAR) ZREBENH 5, HIKABEDIEZS NS
TIIEOLEIREECHEE R EN D AT, RIKAEE LS & OTBNERTFZ27Rd
it HoN%,

FREFNIRT OZIERA R, SO XA EHZIIAETH > T, Sfme
LTHREA - MAslOBEazaL, REME04~15mmAKOER~
FRTHEEZLT %, MEAIZ 01 ~02mmTHEZLEL, ZHL CHEAD
Kt @it L TH b, MaksXCHIEDOMSHZ & D, HiElEAlE 08~2mm
DMz H Tl KBRS CTH %o T OMICHBEE & L THSKIEA B %, 131 R
B - BRHES - FOTHAB K ORI 5720, ki, RIRCIRERZ R 9,

E ThE

FE%WE@EEEEE
JUBHED IR - iz b5, B CIERMRED ENICEFICEHR S, HERT

BT 7% 5 TS FITICER ) RS IS S %, LANCd B RBAERICE B LU
Wi Ee e BN R RICHE %, Kz, b cE@mzElklE o th 511
Y —(inlier) & LTHRLBEDN TV EETEH 5, RIS D)L— T 400 m
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k6 VRS EYEET A S BE OB GLIITREEORT)

P CIEL<AD, KT %,

AREWETEED LAICEEEZ 2 A0 LRFTE, THidsbicis - Jea
DARPHGEEJEN 575 %, JemidbUR, BRE TIRO~BEIRLD T EAZVD, &
FICRETROZET B, ALK, BIKETIRHE, L2ICHBEZEET LDH
%o W EASISEESE RO LIDHES L 0A - eSO RN 5K D, JHEOESIEE > &
Z2~3m, BEAD MNERICERMEZAITZILEHS (XH6),

HEA OIS TR B IS LIS ARIEAN 575 %, il 3cm KON TH
20, LEIC 10em ROZINEARGEEZGTI Lt dHB, MBZTFIF2RLT
AL TS, EATCIEREEATMCE LA H3EA 7% EORBEHOMN L k5,
ER—RITHR T Z &9, T IFDIEET %, L JICHRMEZE T8, kAT
~pptiz R L, XS THE NS K ICZIIEE THEVIERTDZ R 5 T
EFPR0, BERPRRE~KET, LIITEINELRD, SIKTHEMB 258
EMZ, K7z, TOIL—bOPETE, BLIRTHAIEDORAE U TR BB A ERIK
AE RS 5m) 2I3Ed,

PRI OO 13T, 8 REESEO EANCE A SE0 T, Ml ERdoEE/ o
— L~ o - FEE RS - 1S - EOHETH 2D, B3 ZlEa Oz
GH, KD B VRS &RV D2 OIGIKE, SRR, i Ol L D HE
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TLLTW5,

HWEFIFEETOARBE X, Mki~rRioRwEe, SRR, WANROZILIAEN S Z
Fel, BAEEZENUISBICT ER, ZNXKOIUS T, FBEZHR~HIRIED
HREEEL, ChCLELIROEMEZEIIELS1E %,

X HUEALE Tz LSO S 514 T4 — e L TE#DNSE87E, A
F755 25728 o TeGEMRY S, WIRTHEIRDOD 2 Wiktakihida, K, #eEo
BEZENSES>TWVWS, AV T4V —DFBNT H0UE, HIEMICD LR 7o/ i
ZIER L, SE&ESKEDFEEL TS, YT V—DRMOREN S AT, @zl
KILEFHD KR D75 D MR MIMICEATW S LA TIEENS,

REF L ZICHRGEEZIEE R, KM Z o2 <, LIEL
WWEHEAREFET 205, ZNLANDILARIFEAEHETNTOEN,

BRERERREE

FE ZZHDE LI T, NRBREOHEZ SO THIEST 2, FOEFRYHE
WaRAHEB XU Lo ElRE HEE L B ICEATHY, GHOEBRIINE
DHFTH S, BIRIFENE T AT 150 mPLEISET B0, FANEL EORKT
%

AREE ke UTHiER & e T, B kT 5 Atz 29 280K, fEe
ORGHERIENSED, LI NIEE L 755, BOEeRIc—kRICRIEL, B
SID TR IE L A R BNE,

HHEYL DR T, AR REICAEIES - 221575 E DR 15em DL N O
5%5EE 5 mOMERENIETENS, Tz, TOMICERRKADOBLRES K EN
FEEnscetds,

R TREAE OB A E RS 2/ MBI L, A E L TRIHL TW 3,

BEDEREERE

JNRBEE D B2 56 TR & P NHi IS FE T 5, PO HRIF BRI
EE - RS AR S HE - B ORISR LI T NENIERICHE S S, AN
HURTFREENEGICER S D, BT RS K bl T, &) 2
JEDAEERIC & > TRRSFle GRS, RFENEZSNRFICE > TEDN S, &
JEEHETE L 350 ~ 400 m, PEEE T3 180 mTdH 5. AHEF AL LTHE:
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TeE OABIAVE Higz ke U, SHOZIZZILL,

WRSENPE TS - leEOANHAGEEZ Tk 32, BEOREI3EE 0.5
~1mThb, BWHEEPR~HKOC N2, BaEEmbr ST 220EE
DEDT, LFRkDSBUIRTH S, BEGINKG, 58, T, £ 3mhng
Frehizbad, LJICREEESTWS, HEzHNT 28 DR S mE - ia
OFIGEE EX, ML EHEMICEIIL LT %, £z, BEPICIBEESRNL
THEEDIEEFND L H 5, MEAOMIAHEMRE - Fy—1F - ZILUEGHEND
50, WEEETTEENT IF2RU TSI ST LB, L EITIETO FEICH
RoReZET S LEH 5,

RSO OHIHKTE, ARFO MG bk & Rk - ea O NHRK AEZ
FhREL TS, D - BEDOREN 0.3 m< SVWDJEET, BEIR L Hlk 5 MRS
HIEE, AEOPEICREICIEET 3105 €80, WEBEICEen, sk, M
KT, &EClss EOME S, REFBEICKE, ¥ETHICEAS I
FOFEET BT ENE, Kz, FHTRURLRERUAHEEEIEATOS, Dl
EEEE, BBOEOIRESRZINETH DM, TNLUL TR SRIE (@ 22
EDZ,

MEEHE TR, e LThROMEAZAL, AHHIRHEA - HRlES -
BT A M- SIS KU H T AN S H> TV, hEEsHE LT, MEA-
YmE - RO K OB ARG T 5. RIEAIE 07 ~3mmKkT, IR
AW E L OMEADEHRMZZATVD, HElAB K UCEKBEGIEEE
0.8 mmARDIEIRAEHTH %o AILUTMIBBEEIRHRZ R U, RHEA - HURHEA -
BB XTI AN EE> T 5,

C O TOARE L, W5 - aOABAIGHEEICA T, Ehd THBICHR
AE DA~ KINBERICEE D PAEL, ke LT 1 DDOAPE N (Pyroclastic zo-
ne) ZHML T2, HEK LICE T OXERO LBRE FREICIE SHYM T B K
ENEERICETE & KRR A A TE & DB 2R Uiz, LA TR TOXRERO L
BICIE S ENBIRAED ENOFRFREDE D LR G, BLIK, e chiyho
MRV ZNRAELES>TL %, LML, HH LELCOREZZUHIZEZTDT, Kt
EAHD_FRE CAHERELEE LT L7z, SE8)IILIi oM Tk, AE E
HIC T D& D T kB R LR,
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K7 TSRS KGR OB OQILIET SRR > BROMEASE 2R

Bo90Es5

BN ERARBMERE, LEOMITHER D - R SKIGO Liferc, B
CFWTEWEZR DL o THRMICEH L TWS (KK T7), JEXR O TE-EE
S, 950 mISET %o 20 FHIE 0.5 ~ 1 om A7l R A I I S
LTHD, FHRENRE LIZLZRALTOS, FEiE 1 ~3m Kozl s
ELL, 10cm KOHKESE HEN3, ke UTRRTERERS KU, F72,
C DA S NDIERS I IEE < 557, HIIKE S [RT, B5IC3em kO
LB DD, UK, TEETHS, &2ICTv— N EREONMEEE,

KE KBRS B AL O K| Ch oL b K TEET B, — R T
DILBERIE 5\ LRI B T > T, 1 em KOBEI EBATNS, i
KCEIERE AV, EEIEK 20 mTH 3,

AENSIE LR LREZROBIOMEA L TRAENSD, Z I REDDD
FreHIGDIH LR >T 0D, TDS BREFE K ERICES NS MY (bfpE
H1301) DL D EHFES)IF (baE 302) DEDLZHE 3RITRT, #iE T
YA Z W, T OfiopE & L Tld, i 303 T3 Anadara, Dosinia, Protrotella
7z &, Hhi 304 Tl& Venericardia, Dosinia, Natica 7% & OHI% %A T & LT\ 5,



B3k ANRBREILRAGX

Loc. 301 (SLILHT, #/KELEOBEHF/INER) £

Acila submirabilis MAKIYAMA
Saccella kogiensis (OTUKA)
Barbatia sp.

Anadara sp.

Glycymeris vestitoides NOMURA

G. sp.

Chlamys nisataiensis OTUKA¥

One species of Pectinidae

Ostrea sp.

Crassatellites nanus ADAMS et REEVE
Venericardia siogamensis NOMURA
Felaniella usta (GOULD)

Cardium sp.

Pitar sp.

Dosinia nomurai OTUKA®
Venerupis (Siratoria) siratoriensis (OTUKA)
Mactra sp.

Caryocorbura nisataiensis (OTUKA)¥
Panope sp.

Dentalium sp. *

Calliostoma sp.

Protrotella sp. *

Turritella kadonosawaensis yoshidai KOTAKA
Natica janthostoma DESHAYES®
Sinum ineptum (YOKOYAMA)
Doliocassis japonica (YOKOYAMA)
Trophon sp.

Mitra sp.

Searlesia kurodai MARIYAMA
Nassarius kometubus OTUKA
Cancellaria sp.

Fulgoraria striata (YOKOYAMA)
Inguisitor sp.

Megasulcula sp.

Conus sp.



Crinoid stem
fa B

Loc. 301 TR
Nucula akitana OTUKA
Anadara ogawai (MAKIYAMA)
Glycymeris sp.
Crassatellites nanus ADAMS et REEVE
Venericardia siogamensis NOMURA
Pitar itoi (MAKIYAMA)
Phazxus izumoensis (YOKOYAMA)
Calliostoma sp.
Turritella kadonosawaensis tsudai IDA¥

Doliocassis japonica (YOKOYAMA)

Loc. 302 (SLrliByHhFPE )
Nucula akitana OTUKA
Acila submirabilis MAKIYAMA
Saccella congiensis OTUKA®
Anadara ogawai (MAKIYAMA)
Glycymeris sp.
Chlamys nisataiensis OTUKA
Chlamys spp.
Venericardia siogamensis NOMURA ?
Lucinisca k-hataii (OTUKA)
L. yokoyamai (OTUKA)
Pitar itoi (MAKIYAMA) 9
Dosinia sp.
Macoma™sp.
Solen krusensterni SCHRENCK
Panope japonica A. ADAMS
Dentalium sp.
Protrotella sp.
Turritella kadonosawaensis yoshidai KOTAKA
Inguisitor sp.
Cylichna sp. * BN EEH AR OZ - O

49



50

BEAREE

ARJE O TSI O HFKIEHE NI FEE L, ARKIEHIN Tl Z OrsmahEM
HoNBIcTEh, MHEXKEIIMAOAREE, N2 S E T ERD L
IEZTE LTWaHD, RKIEHANTIEeAe UTEEAIE-ETHD, THBIcE
HTRUEBED D > THWA LR OOk ZEDL b, FESIdBEZLEE, A
WA ED, KIUBERRIRE « BUKAMES - IS - BIRED AR EN 5D, &
HOZEMNTIL WV, FOKEE, ENOAKRSEEO R EMTICZdT 58 D & H
5N%, TG T, HEWEREEED FRO, KREEEORBDZNHTICHE
£9 %,

Ly AL

RRFEEE

FRREOR i dith, TR TR B AT D, oEIR
2 HIB R B ORI 55 511 BUREEED R B AE & 5 KA, R L
55 X OB AT 5 7oth, ATREROAE R 5 X O L1
B B IE N5, RN CRAR 70 m, HETRILAAD < (E 2L
10, ALREOREN DI — TR 150 mTh 5o ATEIBO BRI L
JIHRRFEEIEET, &o kb &< BEEh%,

AR B BB LI TR R 5 B, SURDIEN 55D, 1 ~
15 m & B ISR BEA T © L B0, & XICT 2 D5 L AR
BREALED, KENOL— b OHETREE Y 57 DT HEME, 2HAMNE s —
FEDWREMN D25 TV B, EleRKICH Tz > THIM ORI M —F-IC A> Tna T
L ARORETH S, R DONLEIARR TS 5,

AR IR /R T, IR /VRRIEO F% 5T\ % B LR
kAR LT 0B, T Lle FRAEIHICOT 5 RARE, ARIEHAO
JEBOBOEDE, L5 VERIENONLEEE - AROE DTS5, < > Tl
7 |- e G TR SHIRENE & LT L7,

LB R R B\ RO O I DR B & 3 2 BB T D, U
BRI T ATAV B & LRI R T %, ZOMEEE R BN B0, AR
IR T HIHILINT, 56 ICRRFREHD Rl LS BsEE N5, &
o & & < BIEEE NS OB [FHROBHA (E4K) TH5,
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T>TIRHEER8m, 3~ 5cm KOEA)TORE U7 IEEE, BRROEAERX
FHETHD, O ENITIEW L TRINEDIRAEIRAD, MMlldibs « len 0 HiE
ik TNEKOEATRTDE SR> ED LIAEZ/REHWA, A HERTERTT
REORDOBE LT, BAHDORINERZ RS ENTE S, WIS &
CHRNAGTIE, E)REEEONERIC X D RFT 5,

BEH

b
.84 &I R JE

E B A KGN TR OR L7z D 2 METH %, NMiD/\J2SHE
EIRIEGHRICH D, HEZHIREZ S > THA S, NMEGMERZ R REER,
JRFINORE (4D TEo b KHBNBIED, S RENT (Khk8) - B
AN GESX) - WUTHGE - By - BRIP)I OB TR E NS, COMERICEKB /B
SREORAFE, ARXMEHNTEHFSFIFHITE > L REL, ERED IENmED S
ICHE > THBIC DR <75 %0 TN E AR BEO VBKIENTE A5 N, J\
FEEE DO IR A XEISIC T 2 A TIRARTH D, ZNX O IE~ILPHTAR
BINEL 5%, THICEL TOMNERZIEIT 5 &, 77 Tl kit o A
JNET, Jera7s TR ks O X TIXRRH NS D, TDRTIE L FOHED

e

B8 HEREREROAEES Chilly RARIL)
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BAECEEDEI LD D, Yo ehs, SNREBREONESE, RANE
SR FrEPaRa & O || SUE L & S A 2 B S - pURIP R E il e LT, Z O/
JUREEEC L, ALMIAN R U 7 i s S EBIC X > TERE Nz O L HEET 5 C
EDTED, TOT LIEEEEOEHOHIRI (L OREN S &, 3B FLFEHD
FENB,

AIERIN O RE R, 2R PIUEESEIC K> TRERICEDN, kDS
BO NHOBRNEHT HICT 5, ERIEERESF/EFETH 75 m, &8 8E
LT EM 200 M9 ¥, JUB—E LKMENOREH 700 m &I E DI
ANCYAAN

AXEHIA O &) B b sk e LT—iEns,

temem

IO NRREOREFRAEE, F@HEERELEO FIc A EEICHE LS,
COREE ORI DOV TS TIRBART, EBEEO FEICE#HEN TN E S KL<

HE RS END O, B SITEHIEW <SRG 2D, KIEHINODE s 4255

Chl>THRDENS, HESFZHulE Uiz PO KIRO K S STk, HE
BEADIEEL 3~4mIGEL, HEBELIERE S HRESEEORIGNN RO REL,
LEBED ST VIEVGEEEH 5, BIIBEICE 15em LLFOM#N 550, BEL
THAWERE GV T ENZ, TSR L TIEE TR, REBEFOIZEE 1 1 mbL
FT, 10~ 50cm KROZILIEMEN 52D, & ZIEEENAEEH LI 1 5NEA T,
BRTEVHIHEEDH B,

BRSO FANCIE, #ifka & ICERFEOEKEEZRL, JRE L TREA~KHE
BB K, HEOREMANMEENERD, FREEOERE RS> TWED,
ZOTE T UIX LIRSV LS EZ1E S8, oD TEHHEBESE 2L L
L7 T IS TE OYVE A TEEE RE WA, JLEECIEMBED EIRICEA L T
WAHRET, BAEE LTORIREAPATH S, ML LTERILEEIZ 0
W, EDICT v — - OMBEERIER AR T 5, SRINICH T, H)IRE T,
HERESE) L TN R HERII D L K KL, I TR BE DFEEL TR,

R EGAE & MR G, SR, HEOREMRIEEN 5D, HORAED
%L, EEIEAHE TS %, SUROIEMBR AT, U UIKER LSk TR P
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ZIHRENTAHAEIVED Sy FHH D, ENNREOR L E>TW0D, K
OHIBEE LIE UIEHHET 3. & XTI ICE T 88 H %,

EEE—RICHISRZIRTICT 0D, REichizo TEL, &h T RIS
FEB 20, HERAST ) 0D i 52 T U FL S ESIC Ostrea il F D 5 42 0,  Glycymeris,
Dosinia, Mya, Coraeophos 7z & ZZ T 2 WA T END %, HAEGTRHS
W5 D LD EE T O Je BRI A A 5 1 Mya cuneiformis 23Uz > L <
T %, HNZEOEIEE 4 RIOR Uz, TOILABHIFEEIE LRI nic e »
Mo 5T, ZOMEKBDOZNT EWRTH S, H/EEORICDONTIEZDILA
FEDNSHER e Al E N D,

B4R HHNRERAG X

Loc. 401 CRUIMY EREETE)
Anadara sp.
Clinocardium shinjiense (YOKOYAMA) 9
Laevicardium sp.
Dosinia (Kaneharaia) kaneharai YOKOYAMA
Macoma sp.
Mya cuneiformis Bo6HM
Panope japonica A. ADAMS
Crepidula navia YOKOYAMA
Coraeophos nakanurai (KURODA)

Baranus sp.

Loc. 402 (¥7ilhy s &5 )
Mya cuneiformis (BoHM)
Crepidula navia YOKOYAMA

Loc. 403 (Jes)h)
Anadara sp.
Patinopecten yessoensis (JAY)
Mercenaria chitaniana (Y OKOYAMA)
Dosinia sp.
Tellina sp.
Spisula sachalinensis (SCHRENCK)
Mya cuneiformis BoM
Thrasia hitosaoensis NOMURA
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L9 RBjEEZ LY (SRR mEr 2 L)

Xt gHEsE - BEYHHBHC BT, IRt (B HE - H &5

PO B &K 500 mO/NERE UTTEET %0 Hil =RDDL B R LhE
M, AERODL ZILANZEN L TEZ, HIEMICEAREZRZRLTVS, £
Tz, ARERICE, BCORETEIDNG & AL EEICHIEL, ZOIAORIZEN L2
IEDHENTVD I EAZBV, PBRIEONETIE, HEINCHT 2800, R
TIEE LTI N B HiEEZ DL 5 TW0D (KMR9). TOLINERDERFINEHBZ 5 <
JerEE Rt FEBORL L F & A CHFFATH A 5,

AEREWEKGZREL, BEFTEMEN - HElfa s X CEMREG DN

5N %, REMAEBHE 05~ 15 mm TG ZR L, E@EEAEE 05~ 1 mm,

EIHEAIEN 0T mmTHEH, BNICEHN3mmOEMRIKOEDEDH D, {15

GIEEAZ 2L, DEA - SR A - BEEO B XTI, 550, MR

ZLDHATATRENT VS, EZICRBEADVEL TS,

k9 ABhEE (REhEEZ L) LIRS E

10 # 6 @

XIS R PE I 3 B AR O RG IR IC IS, FHUERZ R EEBICE > T 10 ~ 20 mD
JEEDOBEREAVNE L T2 (KR 10), COMEE, £ 30 ~ 100cm D > AL
W2 o e D Bt e SN L OFHUEREOWS - &Il - A0REEE - EMaz E o0
B 570, BUIRNMER Lt U T a7 M2 R S 780, fYE O RER T
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Rhk 10 KLyt oM (EHETee)

F UL AR MM E &, BUEOHTEOREICIH - T EHHRICOMNT 21 &
TVEIICEHDBNG, L L—7, &L THED LA REY) O M=
LY ZDIRICEE LTy 2 o T D B > T 52 k6D, THUIKD
TEH RICHERIL 72T LIRS EDEEZAEND, BDKSICHEATIGE, ZOUHERID
RHRA M E 72> T W, REEDMNHE DICE R AREDORNMEABE LR
DT, TORRZERNICHENOZ T LB TERY, UL, BEMNIE, TOohHD
ZALEDBHEOME | DOFFER L DB 2NITEHWINCH B T & (IE OO T
i3 300 mPL FOREAENDHZ) 5, WEOHHOEDTHZ e TREN, —
Ji T DBEN D DRDOZINEMOMZZE s, AMBEUEOLDLET S
TN THD, LIchi> TABEZ, TORERTHETHLINEL, JLkEREE
e REA S SO LIRS D T B D, WS OHUE D REEIC 351 B HH Y JE Ak
RIS LT b D ERIET T ENARETH S,

C DN EFDNIEZ LD B iR ORI, FEREO B XilE it D IL P ES
BLULFHD) 126D HNTN %,
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IL11 % ™ &R

R R BLICHBETH D, TOLEMMMRCEZTEL 2D LT, FEilifk
MOFEITRIZE & A LI N THAZFER-TEOBEE D 575> T, EILREETRE
T eican il DRI A s - TIEER RO FEEDE L <, BTRIRIIC DOV E
HHD 2 BEDFHRIE N TV S, SOHILE I L < REZ3Z, 1 & A EHERPHHIE
DEJEZE L TORWD, U0 AR IR Z ZE U TV I TH % L HEE
*Na.

ARRHIFHAN OISR E LTI, COERMTEILPEEZD < 2 WIS OB IR,
WASE - )R EIin - THET SRR ENH 5,

mEEllzuh &9 2 UMEHY), B & TR 2 5 N 2311k O )
b, BUKDEDTH S,

hid » &

23
IL 11,1 S s

VOPlRg R s e S 2 i & U, EiePEr (RS0 2 & DB
THREDOEACH LTS, AXIEANTIE, FEFOHLARD ST, HESTIEMN
A, FEEBTIEILAK) 10° DM ETHEL . T OfEEIEE S0/ VEKiEH N Tl
RAEZ, ke UTHEMEIC BT 2 S HESH OMHn 2 EIOR LTV 3,

JebEkE e EEOE) N 2)E FICARAICHER S, EEI3RAK 100 mT, EAndh
Fras iRt i Sic@bnsg, £ UTHEIRMEDORRGEIC X > TR E NS
A, AEBTIE NENSH 50 m RO & T AITROEIKEE & KIEN 2 B BRI S
NHY, AT ED K ERREL, JEERURKIENIC Dz > THRZBE & &
%o

SR 2 W T ORI L T OHIA R, Hs T Lic2Diay, LT A
RPEHEIE R SN ZINEBE OB LA, PITIRLINE - ARIEE S K THE
AN S50, TR ZNEHDIENCT v— FOHBEMEC 5, B
£ 30cm L FOHEM~ Az L LTWaAD, LI mDOEE A%, @Ik
INDBEDHEIR LR T - Tk D % <, BNt Z R E B0y, ENUESHK 1 mD
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WEZIEE L, KIFHSPEESO IR TE, SR LR ORI HERTHO KD &
ASNZ THEA NI 2H, BEEOELA X D /NURICEHR, Tt otEE s
X 0HRO, JLHOBOMLBEZBRNT, MEORILIEEL L, —HRic 7l 1k
U, BAIOIBESERF ¥ — b OMZ IR CHREHE CHI 2R T T D2V, BT
RINTahe LTRE~FMEtaZE 2T %, ILITEAHEE T, S LR R Ok
TWEERE UTRHEN TV,

%ﬁ?ﬁlﬁ%}ébi% S Bz Ukt 29 550K, MEROBRAEEIETH
%o EFICROAMRETCOTTHEIOTZRY, HIER 20 mo S LRERE D K
MHH) 50cm FDETAICNTEL, BN SICK ERT 2, T DEMITIEHY)
WhEahEb2lHEN5,

AREHIN O S LI E O & LT, =A% (1950, 1955) A, HHiIIERST
LT ERO BRSNS, ROMYBEAZRE L TO2ICT ERL,

Cryptomeria japonica D. DoN AF
Sciadopitys verticillata S. et Z. agvvE
Fagus crenata BLUME 7
Corylus heterophylla FiscH. var. Thunbergii BLUME INTINS

BED & T 5, SPLEEOMRZ /R AN EFHNI VD, T > Tld—Io b HE
HrikE AL THL,

11,2 BELGURHY GHEbr S G 22

ANIPEREE, KIEIEILEIC BV T, mZllzhad & U O fEA
0, ¥ 24km® OHREE (D THHE LTV 3. BEOS OGS X U,
DEZDL S TUMNIINBRUTHE/NNCEHEATYZD, JORBBEL D L ES5ICHTTE
KU NIED S T KILBEHZTER L TWeE D TH A 5, AXILEFD I,
K 2ICE RENE K HIC, TORMICE DD THEMA/NERICE AT EHIE 2% L
TD, KRREWICEIERTANTEEIE T LTV S, KE)I7E EIC K > TE-REATE
B ENTED TR, I v—& UT MiodthErih il (1Y ERE - i



59

HAR) ABEDLNTVD, TOMUEHIE, ZOMRKRS XS MDA LLOTHY
fHNE T L LMW AIROD, ZOEESIZRAR 300 mici#Ed %,

ARKIEFHORHMRE, JREEREE D IHLL, ZANBEL THR D HIRE NItk
WK L7286 DTHSH, BPILfEEE & ORiZBERICOWTIEBIHED L TANNHTH
%o

ARNLERE LTI IZIEED B D, 20 LANCE & A CACHICHUE LTz
BIXFREADN EIR > TV D, RIS & 21 LR R AR OB I A s bk
IR C & DD 5,

AREEHE T CREHEA - $BEHEABIOMNEAOHSEDEDEN, Rk G
BERKZREL, #l~2mm<T, H$@EMEIEE05~1mmTHs, Ahkidd

BT, WA Z 2 U, Sl o - KEEG - REAB X TN 5% 0, [
fREZmDA T ATHRIEINT VS,

IL11.3 Szl

ST, ARG T, SFEA B EAOARIGE, X 0Z 0w
ORI S HES B ALREID 575 3 B2 D > THR LT 5, Wil
VI BT ORI 55T, ARIHAOTIALIEHPIE, 50 * HIERE) " 0
MRS THRL b DL B BNG, NIUEHPIOREOBIRD 5O, A
RIEHIS TR 550 m, FA~JGBICIE T L ONRBRE TR 300 me 755, 5
T & BUERI & OREEEE, FARYCT 250 m, FEANEINS TRE <D, —HT
BBHR FICHES B0 — IS FIUREES M CRAEIAME F LTV %,

BRREA S K U AR LG SIS L LSS 575200, T OO
SHEAKILEIIN 575D, —HAERERICHOHRD &5 5. EAFROMEIE, &
ST DABOMASIC BT, FERETEA X FEELTVS (R 11).

MRS DR, BRSO A DI M S B KU T > T, IR T
LR L LT, BHRT - SEREIA - MBI - fPIT - EEB X UREREET
Bo BHRTIC TG A P LR & AR E BB B0 (4T A - WT - $b
REDWHMAEL, LELEER~MITRERTZ) LABD, %ED
HED BV, KRG B X CMII G SN T B 5. MR RA S 1 bk
& o ARG TH > T, KM E > T AT A MEL TR E > TL



60

%, BERBHEMNNTD S, AlEMAL, TEHIRTH>T, BEAL - BTG
c WA - IR K UBEEA N5 T TV,

BARK 11 SRBEA A S OFRETEE G LT AL

IL11.4 BHER® K ORI R IR HER)

AMIEA T, BOHEEIEERSHINC > T LB KFHEL TV S, T
TIREE2HORDZHITE 2, SUEROHEEYNE > L& K {FEET 5 DI
WOMBRLTHD, > TRHEERK 100 mICET %, BEERAE L TLIED
BImMUTOEEEZELL, EEAHOBEZ Y, BIREIkDZ < —RU -z
OO, EREDORSPHOBEMRBS K CHNE DT DAL S END, HWHT
NI Z A T E D, FHEER L AMRORMRTICET 2L DIEEROBRETH
%o T > CTIIMKHIIEREED | mMUFOMZ L L, WIEMEDPUIEL S, X



61

o, BRBEA RO E ORISR TE, FHAF MO — 7 IWRRIc B
T, FEEZEOMENRDLNS,

PRI B B A e OiRiE,  LiER T T BRSOl K TZ DI AIC
BHidTHb, T>TREYEDETIE 15~20m, BEI/EMAFOR 20cm OHi
B0, RUAMEEL S, BEHEREBE L AR RE RV, LEIC
WODEZ A RS, BIIOWSDELLTWE T & H 5D, i Tldze
HUBIOZRE R0, [ CHE OIS NOHERHE, BILHEON RN SHE-T, £
Bomfingi<. T > TEHBEOREEIEN 15 m, BIIBE I EREHEORE 30cm LIT
DEOZTE L, ZOMIE EFHDOED LA TH %,

RAIER Frld B BRI |« RS « T - M &R L, P TS RFOR
PRI K< o T OMEIZAT THERMIE FIC%L, ZO5RIE->ZD Lawn, B
IAERA BRI K> TR EN TV,

PLEDE D, MR LERAN - S BRREICh-> TLHET 5, X
Tz, KMEHUSKEETERIC 2 6 N2 I OB lE, BERM% 59 % 2LEE O SRR R
Bl &> THEE NS, TNERBEOHERYIE, whl)[O BFicib > TEE—5
BUEEN D, EBICHEEZ#-> CEYE N, FRTERERFEOSERCB VTR
JR—5 A OB i X O @cEEd 5N 5,

IL11.5 BdHHERY)

FRHUMERRY XN b LU B 1 VR 7 TR 7 R g RS L D e IR I T3 L
TW%, CORIRMIZEILFE OB REZIER T 5 EDTH S, BEICIEREHDOM
M5, WSO ERICHE RIS 2 78, TOMHRIEE L <20,

RERMREY R - R NOBIRICIE, TEMEMOMEZ T4 &9 2I0RH
HERI DK Z D THREL TV B,



62

I o H #
IL1 & &8 8 K

ARIEHEICIE, AT MO, o THRILE 73 S N7 RBIIKA S 5 5
BT ENTOB B0, BATHILLYNEZOBEIE /I <, [AYiEDRNT:
D LTI & A CHED R 5 OR L,

B A
0 - 358 LR EEIE AR LIRS, FIF 2 NI & 121 & E e s
CHUHES BRKEET, AN BT 6 X 2 kml DAY BB, (5 F, X
D 3KIZHTHh NS,

1) ik - Kk
2) W) - KEFX
3) HAGA - LATIRKE

BRI, ENLHTPEE NI 53 1 km T, FIRBIAE, A BRIEINCH-
Tho ZlEN B, FHk - BHKBERTD, $8) - KEHKSEOR R, 1
AUREICET 3. K8kn Th 3, HAGA - LATRKEILSEAET, BaH 55
MEETHEGEOT, bU, BEEMT 5L LTE, RAZTREAkmBED
I K BIENTEV,

KFE3~ 42 A, MELRT, MGV OREKE, AR CETTEEL R
Do

OB SERMBEIE, RIS K O Ve R A 1 5 VLR OS5 7
Bo FEEARGEICE, GIBEADECHEOBIRNS, MMARARETICE, &
BEIRERNE L 2, Bfm~% 10 mT, LELRERT %, REEREHO
—HERE, ESN ST, U LI MEHEOMZ N5 T EATE, (F 5 1L

7 6) AFLICDOVTIE, BHITERE— b IR 51153 (1951) IC kB MEIc ko7



63

LELIESWIC 10~ 15°7& L T, SURDEIADDT LRFENHS L5,
HEPR  SLRIE, AEHZRCA PO, APoE 7z U IR RENR, K U
DIEEEIC LIRNAATE N BRI 5755

1) =F - SHKE

1851 N 80° EDJjmIc &% 8- dERHik, 30 CTHD L, i@ 30cm, &
il Ag 238gr/t, Pb 1.7%, Zn 44.3%ICET 28605 %,

SHILYT: N - S5m, BERICH S BEH 100 mO§ - #HREIRT, TR
10cm, f i Ag 328gr/t, Pb 13.2 %, Zn 139 %, Cu0.46 % T & b,
GiE - AR BEEIRGE T %,

SHEY: JUERIERE 850 mICELZ & WS, AAIVY 5 LWLAFEMIE AT
b5,

HRY ARBEE RO W HICTH > T, AREDZRE NIMRRAREK T, B
LTI EIG T 2D, BEATRASIVEL-ELSTH B, EE
100 m, &%= 1 m, P 20cm, J& I & 0L Ag 317gr/t, Pb 1.0 %, Zn
356 %, Cu 047% DI MNDH 5, HHTIC €Y §id & O/ #k L X 72wl
Fihe £ &9 MDD B .

2) HhBh - RERTHRI

KRB AREELZRT B8 WIRT, AMEFERAG LT 5, &/E 40cm,
Pb, Zn &atFGANMI 5~ 10%TH %,

BBl A CE DL > TA U R O B, £ FTRICh->TAEL
Tedn- HEMIRT, N30 EFMIC, BEH50miET, Fm/E 70cm, T 15 40
cm T, Pb, Zn &5 &1 WA 730 % T & 2. 6 £ l&, J5 #0 8L- BY AR 8L B
B ICESKENI DAL, BAEAZHERY, RO G5 &
ERTENRDENS,

THYT: AkEz Ha < - Rk E V5,

FESU - BIREYT : < - SR - 8 - 8 - HEASEIRE VS .

AN AT S %,

3) AL - BN

% A JA Wi @ 98 T &, & i Ag 33gr/t, Pb0.36 %, Zn 0.4 %, Cu0.03 %
THINDIAIC DV TIE D 5740,

RS KRBT BEOW2 ~4m, &4~ 7 mo Lkl oK B 7z 5L 85
Wokd, AIREERNRL, MEEHKIEZZRICET, OWIFRBRAMTN,



64

Ag Pb Zn Cu LA

gr/t % % % m
I R 80 tr. 5.8 tr. 0.6
A R O | 14 tr. 2.1 tr. 1.3

Kbl ARG 22U, BRERHE - s8Rk - /i K OPMngiz £ &
I %, 5N Ag88gr/t, Ph0.9%, Zn6.9%, Cutr..
WenNan  FBETHIIVEELEEV S, BINAHTH %,

L2 JE & J8 8 K

AR &, HEn - APCA7E EDJERBIRDH SN TV, Bk, R
WEETICH D, THRINE, ABRRKOBZ LD, AKERE, REZEREED
HRET, BREETHRBITENCENDD, FILELO LEMRISEW S,
FHTHILENTOED, L DERORRLL RGP RN 2T DBZ. BT
BTSN TV IR R,

FHE ST

il 1 358 SR B EORILET NS, e SE iy ol KT, RS
v 7 ERR) 20km 2389 %, HIZIEEET, BI3HHK 600 mOEIcH S8, F
Zy ZHEROMRICL > T, SADKRIEEIESTHS, LL, £F3~471,
MEDRYD, BIFHOWMITIIARAIEETH S,

WE  SURMHLE, REZERCEE - IEIHERAE, BRUIhLZ2 R EAICE S
ERENSED, HURIE, REZREEPICEIRE NS, T OMGEOREIZ A HIC
&, FrvaeTA b - BIRBERA RS - fCREER RS - oS AR
g EREER A B X UCRIBR AR EOBTEANENE L2V, O,
b - A - BESANATERAEN G R E2 8T, AEZRAHOMEE, &
IRMBETIE, EEAEN - ST, AEKRILETIE, > NNETHD, EHETE,
R > NNWIZE S, ARIRONMEE, TOX S GEREDOFATHEEDIREIT 5571
bl Llbns,

LR SRR, ANEIIERANZTT, EEEEE Iy NS, miFE S HEd 2,

FET) ARBLLICDWTE, HARE— (1952) OMEB X UIREBCORNEERIC LD T EKTH -T2,



65

Mt i Z2H bR THB L, FiRORAKE, & SFEIHCEZ 900 m, 1F 150 mOIED
D7ED, BELABIIILE TIrabhn, MEENd, A 30 Fuih SHFICETFE N,
BERTH S,

iAlE, —EHERTH B, KEME TIRT, MRS 2 VIRIRES & b
T L 7R BEMME L, COMEMIE, REEEREE T, IR0 E D
THs,

EAZEUT, RORFEDEENE LV, @Ef - -G - HifaH X UHRER
W& FET B, Fiz, AL RESICHRL, AHERERET 5, FIROKHLIC
F7 7T M XLFEL, FSRICIZE A ERICHNER S,

JEESFEIRE, RH LV LIy NG, RENEAR - F5idl KU Mk S A
PESNE K _Yi—56 - hbia 28T,

HHTIE, AHRITRAT, BX 80~ 100m, HE 30 mOfIzZE S, X 5ITHK
THHENZE D, | Mg s ChIcHET S, R, BMmAFELL, RE4
m, ‘P 05~20mlFTH5, FEHHIHRIE 2R DY, R/
NRIC DN BRI D B, @I, HPRBEZ M2 S BUE T, WRIBODILVEIMCET
%, BIMAD E BB XUZNS DI, KWAIO © I " LR 28042 FE
L, &<#kid 5,

PESICIE, ROHi—SHEREE 15 mbE D, R/E4mo 2 D00 L > IR
HWh57%%, CTOEREER, MiTEZEd5NS,

SEERAZERERE  SEAROIERUE, BN HAMREHO RN, 7751 FOWEHiB &
CZUCHE BUKTEROEIIC K> TRE LD EEZ 5NS, REICE, RSO

o5& TEAIMLEEA LM X URERE

HL B ML | I R A
%

t t %
WA 27 & 16,722 i 10 E 1,717 72
28 9,705 13 L 70
29 15, 107 ' 10 L 2,180 70
| .
l 9 ; 1,404 73
]

30 10, 967



66

g, H5VIRBFELS KSFELIEINED, HEftzbicxTwiceEZxbN
%o TEMDORHHIZIH SN TRV, HAEEHRTTTH S C LIGMEFETH S, REHALIK
TEHARHDOEN TR BV EEZ BN,

Gufi - EEER - SLE

JiEld, BET 10807t Lwbnsg (125 ),

M3 n ®

FHUERE LA CGRESHIED 13 LIS UIRRBZIEE A, SCUlRip-rosz bt - L
N THROAMRTUC BN THITE N, BUEIRWI MBI o T b, ik
PITIE 3MDKER 2 BT EN, FEIE3R, TEIE5~6 RDEETZHT %,
T TRELS AL, MEADETHNIRICEEEDTHDH, KERKINEZL, HE
DEGIE N o T, BRI 25 FEHEX THRITE N TV,

b #ik
o JE
1) WU RS R O FEE e, HIFEEE, Vol 7, No. 1, 1931
2) R ELROMIEX ), BAEtte, No. 10, 1953

GO =R - HRST )| it O e s, HIBERE, Vol. 29, No. 7, 1956

VRH = BE - a7 LB ORI, HIFHEE, Vol. 29, No. 4, 1956

5) EHEAK L HWERFINC BT 2 HEEEOHERD L IROZLISDWT, EIRIIER,
No. 37, 1955

6) WU Ot AIROKEE=fINCBET 5EEE, PR, Vol. 5, No. 1, 1929

1
7)) EdEA: - FaARE ¢ Green tuff OJEIT « KBIEEIR CHRRA O BIE, JbRE
i FRAERREE ), MEYHERS, Vol 61, No. 718, p. 312,



9)

10)

11)

12)

13)

14)

15)
16)

17)

18)

19)

20)

21)

22)
23)

67

1955

A - MARRE © JERERT AR LITREY R & AR ILERE DRSS DWVT, M
2#MEEE, Vol 62, No. 730, p. 387, 1956

SRINE TR, Sl AR, No. 1, 1936

SHEaNG © i) | O IS¢, BILEYIELGF s, No. 3, 1937

SRINE - M5 % BRI - RHTHBEOS =R, LR AT
FeHd, Vol 1, 1951

B - RO O S, HEEMERE, Vol 61, No. 718, p. 364
~ 365, 1955

BHHM - (LB - EAR ¢ JCEBRERZ T OTRCE T, B AHERE, Vol
62, No. 728, p. 250~ 260, 1956

AETERE | B MR O E — R FRUEREOMERGEI DWT, HEPAMEE,
Vol. 61, No. 718, p. 343, 1955

BORRAE LR EO(LA HE, BR R, No. 18 (i), 1957

PoA - it 4 4 0 B BRI R O KT, HOEER AT L Vol. 10,
No. 2, 1959

AR ¢ /BB REOHEREREIIC OV T—U b B Green Tuff Hils o rhzic
B9 ZHERSBRIS OWIZE (20 1), HE¥MEEE, Vol 61, No. 722,
p. 532~ 542, 1955

Bl IR 20 550 1 EIRITE K E K ORI, 1957

JEHEIE N OE LM, Vil 2o BARE b, LBIRESERA
p. 8~12, 1956

RITFPURR @ & (LR RS MK D T HUE RO JE 7 L, T RIS SCZATR R
%, Vol. 3, No. 1, p. 44~ 49, 1956

SRR ERTTIELOROAFSEERREYI OWFFE, HIAL L, No. 1, p. 69~
116, 1950

ZAR K DBADDBIAREHAARE TOLE, REFEHMKE, 1955

SO « 6% T EILRH IR R R, EPAMEE, Vol 61, No. 718,

p. 360, 1955



68

J& M

24)  LFEEY IR - B RN LOSERI AR, HIETE AT A, Vol
2, No. 2, p. 32~36, 1951

25) B - 134 L IR B IRIK, 8 - SEhEER IR A,
Hi RS (VR 26 4R ), p. 35~ 50, 1951

26) AEM— - 34 LR BRI EAK, B - dRERBLRR A, M
AR, Vol. 4, No. 1, p. 45~ 51, 1953

27)  FIASERER ¢ LR T 2 SN L BRI A L, LR R A
i (BA0 27 4FE), p. 1~ 10, 1951

28)  hR—ER ¢ LT 7 SR LB SRR AT, MR AT H ), Vol 3,
No. 11, p. 37 ~ 40, 1952

29) RIS « FEEILRES « WHHEE @ SHKERATIA R CHEETLA Hil o) RKIKE
HSEPR— L3 | RBRRIR AR A B OO i BREAR— BRI AL, & LR
TEFERARSEE (ER25FE), p. 1~5, 1950

30) BN R RO EERSLIR OB I DWW, HEREFTH#, Vol. 3, No. 7,
p. 15~21, 1952

31) Wi SRR, B LR R (WA 27 4R, p.
27 ~ 35, 1952

32) HEHEE— - AULHER @ AMSLLEAR R, LR N E RS (R 27
M), p. 36~ 49, 1952

i

o

th



EXPLANATORY TEXT

OF THE

GEOLOGICAL MAP OF JAPAN

Scale 1 : 50,000

i

GOHYAKKOKU

Kanazawa, No. 29

By

Tamotsu NozAawA & TorU SAKAMOTO

(Written in 1958)

(Abstract)

GENERAL REMARKS

The area mapped is situated on the northern periphery of Hida
mountainland, northern part of central Japan.

Rocks exposed in this area are Hida metamorphic rocks, Funatsu
granitic rocks, Mesozoic and Cenozoic rocks and a little quantity of
Quaternary volcanics.

Hida metamorphic rocks which have the general structure in the
direction from north to south and the Funatsu granitic rocks compose






the basement, and are exposed in the southeastern part of this area.

The greater part of Mesozoic and Cenozoic rocks are arranged
zonally running from northeast to southwest, along the northwestern
border of the basement rocks.

Hida metamorphic rocks

These rocks comprise crystalline limestone, diopside dioritic gneiss,
gabbro, amphibolite, fine-grained dioritic gneiss, hornblende-quartz
dioritic gneiss, aluminous schist, biotite granodioritic gneiss, aplite
and pegmatite.

Limestone is lenticular or stratified in shape, and often forms
alternative bands with calco-aluminous schist. The rock is medium-
or fine-grained, crystalline, and contains skarn minerals such as diop-
side, garnet, wollastonite and chondrodite. Garnet often develops
as large as 15 cm in diameter, in fine-grained matrix which comprises
diopsideand wollastonite.

Diopside diorite is formed always as a kind of reaction zone
between limestone and granitic gneiss. It is a characteristic rock
to Hida metamorphic rocks. It comprises diopside, plagioclase and
quartz as main component, and sphene, apatite and iron ore as
accessory component.

Abundant small masses of gabbro, amphibolite and fine-grained
dioritic gneiss are found. They are lenses, plate-like strata, rounded
masses or agmatitic inclusions. They contain green hornblende, pla-
gioclase and often biotite as main component, and sphene, apatite,
iron ore and rarely allanite as accessory component. Some of the
dioritic gneiss contain diopside, and are supposed to have a close
relation to calcareous rocks.

Hornblende-quartz dioritic gneiss occurs only in the neighbour-
hood of gabbro, amphibolite or fine-grained dioritic gneiss. It con-
tains green hornblende, plagioclase and often biotite as main compo-
nent, and sphene, apatite, iron ore and rarely allanite as accessory
component.

Aluminous schists are lenticular or stratified in shape, included
by biotite granodioritic gneiss. They are divided into two kinds,
calco-aluminous and non-calco-aluminous ones. Calco-aluminous one



is more abundant, and contains diopside, biotite, plagioclase and
quartz as main component, and sphene, iron ore and zircon as ac-
cessory component. The distribution of non-calco-aluminous schist is
restricted to the environs of Sennotani. It contains several kinds
of schist, such as garnet-graphite-sillimanite-chlorite schist, graphite-
spinel-garnet-corundum-biotite schist and sillimanite-graphite-plagio-
clase-garnet-quartz schist.

Biotite granodioritic gneiss is the most abundant rock in the
northern part of Hida metamorphic rocks. Some varieties are known ;
diopside-biotite granodioritic gneiss, biotite granodioritic gneiss and
hornblende-biotite granodioritic gneiss. Diopside-biotite granodiorite
contains diopside, biotite, plagioclase, quartz and microcline as main
component, and sphene, iron ore and apatite as accessory component.
Biotite granodioritic gneiss contains biotite, microcline, plagioclase and
quartz as main component, and sphene, apatite, iron ore and rarely
allanite as accessory component. Hornblende-biotite granodioritic
gneiss contains green hornblende, biotite, plagioclase and quartz as
main component, and sphene, iron ore, apatite and rarely allanite
as accessory component.

Aplitic and pegmatitic rocks sporadically occur as lenses, bedded
masses or small bodies irregular in shape. They contain microcline,
quartz and plagioclase as main component, and apatite, iron ore and
sometimes small grains of diopside or green hornblende as accessory
component.

Funatsu granitic rocks

These rocks are characterized by the development of mylonite,
abundance of epidote and chlorite and the high content of NazO.
Four masses, namely Iori granodiorite, Shomyo granodiorite, Arimine
granodiorite and Usunami granodiorite are distinguished.

lori granodiorite is exposed in the northeast corner of the map-
area. It is, for the most part, aplitic and sometimes schistose and
strongly mylonitic. It contains microcline, quartz and plagioclase
as main component, and biotite, apatite, iron ore, zircon and rarely
allanite as accessory component.



Shomyo granodiorite occurs on the southern side of lori grano-
diorite. It is a little more melanocratic than lori granodiorite, and
is not schistose. It contains green hornblende, biotite, microcline,
plagioclase and quartz as main component, and sphene, iron ore,
apatite, zircon and rarely allanite as accessory component.

Arimine granodiorite occurs in the southern part of the map-
area. It is, for the most part, similar to Shomyo granodiorite,
but is locally pink aplitic rock similar to lori granodiorite. On the
northeastern slope of Mt. Kumao, abundant orbicules of gabbroic or
dioritic character are found in the granodiorite. The shell of the
orbicule comprises biotite, plagioclase and green hornblende and the
core comprises the same minerals as those of shell or a block of
gneiss.

Usunami granodiorite is exposed on the northwest side of Ari-
mine granodiorite. It comprises several kinds of rocks; augen
gneiss, porphyritic and medium-grained granodiorite. They are non-
schistose except augen gneiss, and are poor in inclusion. Augen
gneiss is a protoclastic rock containing microcline porphyritic "augen™.
It contains microcline, plagioclase and quartz as main component,
and apatite, iron ore and zircon as accessory component. Porphyritic
and medium-grained granodiorite contains phenocrystic microcline,
biotite, plagioclase and quartz as main component, and sphene, apa-
tite, iron ore and zircon as accessory component.

Porphyritic rocks

Porphyritic rocks occur as dykes intruding the Funatsu granitic
rocks and the neighbouring Hida metamorphic rocks. Some of
them are intruded by granitic veinlets ramifying from the wall.
Therefore, some of them might be formed during the plutonism of
Funatsu granitic rocks.

Generally, they contain phenocryst of distinct outline, but this
phenocryst is entirely altered to chloritic substance. Groundmass
comprises lath-shaped plagioclase. Plagioclase phenocrysts are fre-
quently seen.



Tetori group
The Tetori group is divided into the lower and upper parts.
The lower part, Higashi-Sakamori formation, distributed narrowly in
the southeastern corner of the map-area, is marine deposits. It
mainly consists of conglomerate (30 m +), alternation of sandstone
and shale (80 m *) and black shale (100 m +) in ascending order.
Many fossils such as Pelecypoda and Ammonoidea are yielded from
the black shale. The upper part distributed widely is considered
as terrestrial deposits, and is divided into three facies due to the
difference of sedimentary environments. The thickness attains
more than 1,000 m in the northern and central areas. They consist
of conglomerate, sandstone and alternation of sandstone and shale
containing the ill-preserved plant fossils. The fossils are as follows:
Onychiopsis elongata (GAYLER)
Cladophlebis sp.
Adiantites sp.
Gingoites digitata (BRONGN.)
Pityophyllum sp.
Ptilophyllum pachyrachis Oi1sHi
Xenoxylon latiporosum (CRAMER)
The lower part of the group is considered as the upper Jurassic
(Kimmeridgian age), and the upper part is the uppermost Jurassic~
lower Cretaceous.

Futomiyama group

The Futomiyama group localized narrowly on the northern mar-
gin of the map-area is composed mainly of lithoidite. As no fossils
have been found not only in this area but also in the other areas, the
age of the group is unknown except that it is newer than the Tetori
group and older than the Hokuriku group.

TERTIARY

Hokuriku group

The Hokuriku group is the Neogene deposits widely developed in
the Toyama-Kanazawa area. The stratigraphy of this group in the
main part of this map-area is shown in the following Table and Fig. 1.
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Hokuriku

group

Otogawa formation:---++

( Main part.-+-:- massive, bluish gray muddy
} fine sandstone

IBC 1 foeeees i . i ;
(200m —) i qsamgﬁxl'l . tggsr;ﬂcsonglomemte with many

| Upper part.----massive siltstone

) zMiddie part------alternation of sandstone
Yatsuo formation -« ) and mudstone with molluscan fossils
&+ .
(800 m &) | Lower part.-- conglomerate or alternation
i of conglomerate, sandstone and
! mudstone

Twaine formation:s - erereees Andesitic lava and tuff-breccia (800 m -+)

JUpper part..e- massive sandstone (100m)
Nirehara formation:«-- !
{Lower parge.. conglomerate (130 m)

In the northern margin of the area, there is difference from the
main part in the stratigraphic succession. In this area, the lower-
most Nirehara formation is not developed and the Iwaine formation
is underlain unconformably by the Tetori group. The lower and
middle parts of the Yatsuo formation is replaced by the pyroclastic

members.

The molluscan fossils yielded from the middle parts of the Yatsuo
formation are as follows:

Acila submirabilis MAKITYAMA

Saccella kongiensis (OTukA)

Anadara ogawai (MAKIYAMA)

Glycymeris vestitoides NoMURA

Chlamys nisataiensis OTukA

Venericardia siogamensis NOMURA

Pitar itoi MAKIYAMA

Dosinia nomurai OTukA
Venerupis (Siratoria) siratoriensis (OTuka)
Caryocorbula nisataiensis (OTuKA)

Turritella kadonosawaensis yoshidai Kotaka

T.

kadonosawaensis tsudai IDA

Natica janthostoma DESHAYES

Doliocassis japonica (YOKOYAMA)

Nassarius kometubus OTukAa



They represent the middle Miocene.

The molluscan fossils of the Otogawa formation is as follows:
Glycymeris matsumoriensis NomurA & HATAI
Patinopecten yessoensis (JAY)

Dosinia (Kaneharaia) kaneharai Yokovama
Spisula sachalinensis (ScHRENCK)
Mya cuneiformis BoHm
Panope japonica A. AbAMS
Crepidula navia YokovamA
Coraeophos nakamurai (Kuroba)
It is considered that this fauna points to the upper Miocene.

Fudokabe andesite

This rock is distributed as small bodies intruding the middle part of
the Hokuriku group in the central part of the area. It is made
of augite-hypersthene andesite.

Hinoki-toge gravel bed

This bed is distributed narrowly in the southwestern corner of
the area. This gravel bed underlain unconformably by the Tetori
group is made of mainly gravel of andesite, granite and sand-
stone of the Tetori group, and have intercalation of lenticular sand
beds and thin lignite seams. The age of this bed seems to be late
Neogene or early Pleistocene.

QUATERNARY

Kurehayama gravel bed

This bed is mainly made of thick gravel bed having a pumi-
ceous tuff bed. Few plant fossils have been found from the inter-
calating clayey bed. The thickness attains more than 100 m.

Takamine-yama volcanics

The Takamine-yama volcanics constituting a fan-formed volcanic
plateau in the northern part of the area is composed of hypersthene-
augite andesite lava and tuff-breccia.



Tateyama volcanics

The main part of this volcanics constitutes the Midagahara
lava plateau. The end part of this plateau is made of biotite-
bearing augite-hypersthene andesite lava. The extensional part of
the plateau scattering along the Joganji river are constructed by
andesite lava or tuff-breccia. The activity of the Takamine-yama
and Tateyama volcanoes is middle Pleistocene in age.

Terrace deposits

Many large and small terraces are developed along the Joganji
river and around the Toyama basin. They are made of the

deposits mainly of gravel beds.
Alluvium

Alluvial plain is mainly made of gravel bed formed as the fan

of the Joganji river.

ECONOMIC GEOLOGY

Non-metal deposit

Limestone and graphite deposits in Hida metamorphic rocks were
explored at several localities.

Sennotani mine is the largest graphite mine in Japan. It is in
the graphite-bearing aluminous schist. The ore deposits are several,
parallel veins, 0.3m in width, and several 10m in length. The
ores are earthy graphite, and are 10 or more percent in C content.
The ore reserve is calculated as 100,000 tons or more.

Metal deposit

Gold-copper-zinc-lead veins or replacement bodies in limestone were
explored in the past times at Kamegai etc.
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