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O EX =7 BN, Y =\Fe, Z=fOTbd, BERITIREE
0.2~1.5mm T, R UZREICHDIN, 1FEAEHREEEIORELIC
LTS, ZNHOAGHEMIT0.5~1ecm kD7 oy &2 LT,
EALTVWDZ EBZN,

» F F

. 3 & i1 JE

BAEFE IR =R DO T A L, RIEHISHERIZA< oML Tnd, =& L
THMED HEEME, —EBITHEIEMED KRS G0, K - Dk - A2
BIOAEOEAZHAE L TEBY, ENICEKEIRER ZOGKE S ZH#AE LT
Wh, REOKIEEHO PSR, &<ICBEERZZ > T T, Whpd “Ai%k
HEs” EFREnD b DO Th L, BHIEIA RN BLES)IIT) AR, 38 X ONH AL
PUOROIER) IR T, EE131,200mLL EThH D,

AT (1949) 3 2 Lo TR SN KB &, 1ES—H L T D, e
HE (1949) 12X Y Acilasp., Hyalopectensp. 72 & DAL A RFER SN TND
DHT, HERHUIZOWTIZEDE D LW, BEBIOBEMH AT, ity
B B, KRR AR O KU, WA T (LY - Ao -
AIHE, 1956-7) 9 2 35 L ORISR O SRR E  CekHE, 1959) 0 121E S %kl
T&E D,

FALEIEE B L0 Thin s (D) 7 B R A E, (2) REEIKERE, (3) iR
FEKAECETER LY (@) FIARREEIKAECEE () & (4) 1XFREEM) 1200 bh, &



JERN TR R BR-OME R Z R RO b T, BZ O AITESTHA I, (D 1T
WA ZIAE, (2) (AR AE (A az a E L ), (3) 1dha
AN, (O 1A EAANA RERRSCEE (oo LalaE)
Th > T, KWIZHTHRIEMD SBE~D KITEBI DO E LA R LT\ D,
FALJEIERIGIIICIE, A1 N30~ 40" W, RN 20" SW OB fME G272 L, W
W2 ATTEVY, EAZOHEN DA L TV DD, FEMIC A2 &, 7o & 2T T
FENW T EICIE B35, BRI X ONaRMEE & fE e > TV 55D, [ iR e
WIZ2, 3OWEBRHALNDDHTH-T, HlHEEIC L > THESITHh T2,
KALTE & 5 =% & OBRIIAES TH o T, KAEOK FENCIE UIE UIFLE
BEEEA L, ZOBSERIITEHE S REMR LT\ D, TERPIEE S0 Mgs
BIZHEATND,

%

. 3. 1 W IREK M=

AT RALE O AR L, RIS RESIC M LT D, E& LTRIIESEEE
JKABEE B0, AR S 3 KON O K LBEE K 5 250 LT 5, Bl
FLEJINTH ) B¢, JE XX 350m LA ECTh B, L L BRI A B 1Tk e~ I
fkta, B, BR~FEROREKIZES, BIOKTROKNE (ERICHEONR
HOMF) 2SREICHGEALTEY, RELOBERELORO RN 2 LONRZ, L
EUIEM#EE &2, KIIPEEEIC > TWAD, ZHEAE (LvE 5 o KiE Rt TR b
, BB 5 &, BEIRAELE T L TV 5D, RIS E T L LTE 2 4R,
4, SHFTTHOLNDLN, EIFE5~20m THLIAELTHEY, it~ FKE, B
K, BWETHD, KINEEDOE Tk~ IR A S B2 b OREL <, REROAK
HKILEEE ZRICEATNDN, BEOTD, HWHEHBNNER L ORH 5, DIF
T, EERCH - BRI B ORI E S & DT HNIHRE LT D, R BRI
MRS & e =R L ORI, AR L7s XD IS REA T, B HERSRTEK ) B
DHRTHLND, REOETFHICE, EHEROMELZEICAT D, JES 20m
PLEOREBES B3 L TR Y, EALCd IZfevy, KU A L, &1L gk
JRAHEICBIE LTS, £/, & X2, TOREESZRNTWT, BEELISE

FED SRR S U UAL O otk S, Zo k5 eliEThs o,
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IR A8 RS DA ST =R A SRR TR L T D, A AR L T B RIS A &
BTFTHDE, KOLDThD,

No. 8 ZHEZILE (ZWLETHELILIE, &5

BEGh  RHREA
BEAIRES03~1.4mm T, HEA - kA - RBEIY I XU
ERICERICEBIN TV D, FEEMITERICEE L TWT, HHEwE
AHATH D,

AR FLSAEAL TV D720, FHBIT A TH 2,

. 3. 2 REEKSE

B RALE O AR L, RIEHSEOREI A /i LT D, & LTLIeE
HRIBEEEIR S 2 D72 0, 2 EEIR A S - RIS B KO I E XA 1S
FEPHE LTV D, BAMIIE=S)IRRAEChoT, ESIL600mU ETHD,
LUCEEE TR B IS0 H L, JEE 70~ 150m, HE~HKE, Bk, BETh 5,
LN E ZpUE AT, ST IR Bt &4l Biic i L, J2 & #0100m (<
L, R, s, BETHo T, LEXICHMPMESOWOBH Y, BIKEZ kA
LTV 5, KIS AT O KRE 2 L, frta~iikf, L Ss#®BTho TR
HROAREKILEE, BELOKEEX05~5.0emOAEZLZEICEA LTS, X
FECE TR TR T B, fka~Wiktn, s B, 2R~FHEROAREO KN
B, BEOKEROKELZZBICER LTS, b KIUPEESE PO kLS
TOKNCEHOEEIL, 1 FE A A LIS TH L0, LEICANAEZALTEY,
FNTEAMEAZ IS ELR A %, R ORTITHR XA 2R T T
Do AREOTHIZTE LS EE LTV D, AT EEOEEADENICEISE 2 DT

WZHE L TR0, AR IR CIERIKE el i LU S 2 b3 N CiHBE LT\ D,
AJE L TALO T ) R A AT & OBURITIB G Th o T, BERAELE D72 <
20, KIUBEEIK AN S 72 5% b o TARBO FRRE Uiz, KiE ke H G5 <t
AREPNEEREAE AW L TV REINH LD, REEMR L T IRE R
BT THDLE, ROMWMY THD,

No. 9 XBERELTBEARILE (Vo (ERJIEFEILERSA, BE)



BEdE : BHR A - MG - SRR - SREK
BEATERKEAICEL, IR, K& X05~25mm, RifiEixnzo
FELTWD, a3k, K& X0.4~25mm, Wb d, 5Kek
A TS RICRRAICERSI LTV D,

A RHRAA - RN - R - T T A
AT AT E ~ B A 2 L, AHEAEER, K& X0.05~0.10
mm, AP IHR~RDR, K& 49 0.06mm Th 5.

No. 10 ELEBAHERTLEELXZRE (vd) (EWLETS LI EFRKEREA 2km,
B5)

BEdE : RHRA - WU - S E R
BEAIFHER, KE&X03~1.5mm 7T, MG - AR SIcERSh
THEY, BNV ETHD, MIEAIEIRKE £0.3~2.2mm T, 5Bk
RBAICERINTEY, ZETH- T, BARMIIHEADOMIGHZER LTV
%5, WEfEA IR, K& &0.3~0.5mm T, RG-S EEA R SICE
s Tnb,

AL RHRA - BB - RUTHEA - 80
MRLRALRR 2 2 L, AHRAIEHER, K& &£0.05~02mm T, <> #Eien
fELCTW5b, A EER~FEAR, K& &£0.05~0.10mm T, #HERd o
LA, RTHEAICIIEEICREAICERIN TS LORZ,

Aag OALFRATTHE ARDOEY Th %,

% 4 *®

H;0+H:0 —| Total

SiO. | TiO, Alzo,}Fezoa[ FeO| MnO| MgO CaO|NaiO| K:O|P:Os

51.6410.75[16.71[2.26]5.12]0.15)8.21]8.86]1.89|o.64|0.13| 3.10 | 0.3 | 99.94
(¥ WRRER AWILL)

No. 11 ZEHBEANAZRILE (EEJIETH/ BIHLRER, A

Brgh o RHEA - ARA
REFAREIRES04~20mm T, HEAKLTWD, ARAERG, &
FEfk, K& &0.3~1.8mm T, &X(23.0mmbll EIZE#ET 5, REES
B L OREA e SICER I TRY, F&HITA <Y1 MeL T2,

AL B - RRRA - IRERIESLY - EERRSLYY - $KOK
EELTVWHOT, FHEIZARATHD,

No. 12 ZHEBEARWE (EEJIETH/ BIWILR, A
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BEd : BHEA
BHEOIIRE £0.5~1.5mm T, #EN - @Ief B X ORI I @&
EnTW5b, AOIEY (BX O HAEEZDLND) IXERITIRIEEIY
ICEHBR STV D,
L Bm oo - RERIESLY - RRRE - BRIE
MR 2 2 L, B3R, K& £0.05~0.10mm T, #fAEKE
S 0.05mm, REEHESLICEL STV D,
No. 13 ZEHEEARIE (SILETRHR, A
BEam - RLRA - A
BEOIIREEZ0.5~2.0mm T, BHEABIORIEGIC, £
BRAICERINTEY, A bBRAR SICERICERIN TV,
LR B - RRE - RS - BRI
BELTWAHDOT, AETRNA, BEERZRW LY T 2 EF SIS 5
Zbivh,
. 3. 3 RPREIKABSSRE
AREII AL O B2k U, ARG IR M BEE T8 & FR2CRR 2 72 L, [XiE sk
LS HREICAM LTS, F& L THRERAE #2 BRARS B L Va3
A KL BRI A > B 72 0, [RVE OFEA 2 0E L TR Y, AU 4 (LT AZ IR UG £+
HTH-T, ESIZ300mULETHD, 260K ITEBO~TFRKA, <
RPEH T, BROAKRE KIS L OKRE RO KL L BEICEAE LTS, KFL
FOLOARE RS E & OBRITIEBEA T, I AFREIT THERIhDS, 72
DHIRBRIKETEIZJE T A0 KBRS L, EIZd ATHEWAREICET 5
BER A 2 A LoD, BICABEEZMHK L TV HEIKAEEIZBE Y b o> TW\5,
AEEHER L TWOIRENEAZE FTHDL EROBY TH D,

No. 14 EMEBEARZEZRILE (EZEJIETLW)IREREA, /)

B - AR - HmiEa
BHEAIEAER, KES004mm T, b TORTH D, Wil a T
R, K&&X03~08mm T, LXZWEEERL, DETHD.

F5E BHRA - g - WA - T Y BeA - SR
FEERAHMR A 2L, RHRA TR, K& X0.05~0.15mm, HAHEA T4

FE2) HALHLT Ofk B EHUEIC BT, —BIC SHIEEBEZ AT IR TR LD TH D,



RKEX005~010mm T, VETH 5.

No. 15 E@EHRALHREALELRLUA (RLETEEREA, AE)

BEAL - RHR A - e - SRR - Sl - BREE
FHEA TR, K& &0.3~1.8mm, BEAIFFER~EMRR, K&Ex02~
0.8mm T, SEEITHIEAIZEE SN TN D,

LECREL A% TS VER - RRRG - 8EE
FEEERMMRZ 2L, FAEDIIZ2ICRREAICERSI LTV,

No. 16 MERBEZRILE (ZLETHIRILERA, Al

e - RHEA - 8580
FREATHEEAICEL, K, R&EZ04~25mmTh D,

fFs RHEA - SR - BREA - g TR Y B
FBHERMRZ 2L, BRRRA - 880 - B0 (a2 2@’ - A
Y TNV EADLIRD,

. 3. 4 %Fﬁm&%mﬁﬁ%#&%

ATEERALE D _EEAHER L, HIEIRKAEETE & B E2e L, gL
oML TnDd, £ UTRBCEERKABE N 57220, [FE O KINBEIE 3 &
OIEEZHA L TRy, BT EENITARRME CH - T, EXI1T250m L LT
BbD, BEHXKAECEITERBEO, B, Z2RORE KA JOKRE RO KL
ZRICEALTEY, RAOBRERBIOANAEZ L BICHIEL TV D, MEFIRE S
ORFHITNE, KRS ERKAEE 236 LT T, RALEHERE O RN D K
HEEHOWE Do 7= Z L 2R LTV 5, AL FLOREEIKERE & OBRRIE, W
TG OB S A BT D 2 E N TE R, HESERERITED Hhd, RN
BRI RN EZZ BND, REEHER L TODRENEAEZE T THD LROEY T
HD,

No. 17 LTEBAEFREZF/RLE (EEETAKREES, A

Bidh : RHRA - AT - BER - WEEG - gk
BEAIKEREACEL, R, K& X0.4~2.0mm T, HEREEEDS
ELVW, AEIIREE02~08mm T, RS ERL, PEETH
b, BERIMBE, BOK, K& X0.3~0.8mm T, L Tnb, il
HATXES<ENTH S,
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A B~ TR 2 R T,
No. 18 T EIERAEFANARESE (HEBETFKRLRE, A
BEA : AHEA - A - A0 - Sl - BRIE
BEAIKEEAICEL, K, K&X04~15mm T, HRIRAESENE
LW, A#1X0.2~0.7mm T, DK Ths, ANAITHm@EREREG, Ak
K& X0.2~1.8mm T, Wihzazd, HEEa TR, K&x04~17
mm T, FNTHD,
A B~ TR A R T,
No. 19 ARABZRERRME (HBEAKRLE, A
BEfh : RHEA - A% - BER - ARG - 8K
BEMDIKEEAICEL, K, K&&503~1.8mm T, RGO
EIIRPS B THDH, AWEITIREX0.2~0.7mm T, B Sh7-EE R
LTW5, BERNIMBMA, SR, KES02~12mm T, #thL 5,
APA T RER I DETH - THMBREM, Ak, K& &0.2~0.9mm
Thb,
FIE AR~ TR A R T,
No. 20 ET@EBAESEMEAZRSE (Vo) (EERJIBTHBNIERES, A
BEgh M - EmiEn
A L2 2SR A 3 L OIRICE i ST, K& 0.5~ 1.5mm
T, ZERTHDH, HEEAITKESHN0SIM T, bbb TILETHD,
A RHRA - HURDE A - BROE
RIRDIRARAR 2 2 L, REAER, K& X0.05~0.10mm T, HEHER
IR ~RDR, K& &490.05mm TH 5,
. 3. 5 KAz E < ElREB LB AR
A= BL 0L LT, MUaE» D LRAE E THEEOEANSEGED HLILD N,
INRHDI L, HEBITHAKR ERO b0 L, ERINERARGTO L O, REEKS
JEO Y ER L TV A RIE RS, B X ORE KIS T O b OIZEPIL TR
D, A LTEALTLL DO EEZ LGNS, SILITHEREFO L OIX, KEo4eLE
HEFERFICEA LT D TH A D,

No. 21 HEEBEFERZRILSE (Vo) (MEBEIA/KR, SR
BESh - R - SRR - Il - BREE



REAIWKERICEL, R, K& S04~25mm<T, RHESORE

IXEIFCH D, REHER TR, K& & 0.5~ 2.0mm T, JHixERIC AR

FORGEEAT L, Bl TR, K& S0.4~22mm T, W%

2L, RO L VAR THD, ZOEMITIIRBEOBEREN E < ICHEMD,
AR RHEA - HIRNEG - BE - T TR

T ARREEMRE 2L, RIEAIEHER, K& X0.05~0.15mm T,

HURHEE TR ~RDIR, K& &4 0.06mm TH 5.

No. 22 %(HERETBEEARILE (Vo) (EEJIEREBRSA, SR

BEdE : BHRA - MG - SRERE A
BEATEKEAZEL, R, K&X05~1.9mm T, AL, M
EfHbd LOREEA L TV D, FisEa EHR, K& 0.5 ~2.0mm
T, BERZZR L, WENEEAE L, SHREE OIS RICRIEAICER S
TW5b,

FHL s BHRA - BB - BKEL - T R
B E 2L, BHRAER, K& S80.1mm T, BEAME IR~
R, K& S 0.05mmTH 5,

. 4 % % i3

PG IF AR A 08 L, RIS s o b9 2 LTl Y, &L
TEEMO KILIEESE 25720, ZIE O ANEIRICE RN TN D, AR ORAH
1, RS R IS N 0O 18 B LI T d o T, IR KE - 5 E BRS (1953) Y L
IE, JEE 600~ 700m Th 54, KgITEE LORENG, @lEICHtIng,
i 00 LR IE S5 VA e 22 (L B IR S+ LR IR S d6 L ONBEIR M B 2 B 72 0
Wikt~ A, K35, R TRABIOBREOKIEREZEA LTS, LIEEN
JKE, BEIRTH ST, $iFCTHhLERDED ThD,

No. 30 XKHERETEEARILE (Vo (HEBETXENERA)

Bigh : RHEA - WEEA - SRR - BRI
FEATEREAIZEL, Kk, K& X0.5~1.0mm T, RHE#HEEZ
e IS HEELTWD, Wil A Ak, K& X0.3~1.5mm 7T, M

51 3) KMEHUEAIZ DTN L TV DDA T, REREROREIREEZFETE R0,



22

e, SRERFEO T ERERA~RR, K& &0.4~08mm T, AxICHE
ROEA O RRRE AT D,

5L BHRA - BURDEG - BRK - TR
AT ANETREMEE R L, RERIEHER, K& SH0.05mm T, HA
B TR ~RR, K& X 0.05mmELFCTh D,

. 5 4& 1 &

SRR & L, RIS IR < A LT D, FAZD RALRE ANk
LA FRE LTV B0 L, AF Y EORRCEEE A L, ACEHX Tt
FUASE, PEH IO K LEE, B X OHERUEE, Mt CliEh i 5 ik
DRIEED S, EL L THR SN TS, HIKICE S EHE A H D0 T,
KA B2 TR T AR L, AEORE S 34 550m Th 5,

AJFITIEEAZRE (1956) VIZ L - Thirgs Shie, MEOEILBITIES —H LT D,
ARJE D BN DL LB ORI, X OV EOMYbARFER L, RO
R & B 2 DD, B R AR RO B G 8 5 GERRIEZ - KR -
AIEE, 1956-7) 9% L OHALF IRk O Kok (ekH(s, 1959) DI2IE S 3tk T
ERaN

A T2 6, A JCEHIX Tl RS A A TR - SNEE B B K ONE AR
PRAE, B MK Tl R R A R T - MRS - S ILR s R KO HE
EEPCETE, CRIHHLIX ClI R ESb S B g - SNRURAEE - WIS TG - A H SR
KCAHR L OVEIR L ILEEICO T B, Zh B AT RN IR R I BRSO 1) 2 2
ERTAESIIRD bR, BERICKEBOMAMGRE 7Y, ILEHERIRHL, K
WTEB O HULEF 712 - C, Tkl - MaZIEOEEAH Y, HRZREOEA
TR,

GBI EENETE - AREIE R Slcy s TR Y, EMNIO~50 W, EAHY
20" SW O HLEMEE 2 72 LT\ 2, EERETEITERNNNE T, WhHICaBifd 52
HOSYIE LT= /NG % fE 72 D WTE T o T, RBOEMITHEZL s Boicd> T
%, BUEOHTBIC L @b T\, Z2M0IE o> T, KIFEIEEETH
AT E BINE W, HRBTUEILZNW-SE S HOKE THh - T, REBOERITHE



% 5 *

BEHR (il )LL) IR (@alJIELEE) B (RALHE)

HEBRRKHEE 1B RALBRIRE

#w OB W oE boE W

A BB

HEREE IR & R

——

X B K ¥ B B 5 H

RSFEEL, EESDEE M <UL T,
&I L Lo RN & OBRIE, AL CIEREHIAES, Ml CIiBgES Th
Do

. 5. 1 FEERAEESEE

AR O TE AR L, RUEHUEFEIc MR < i L T D, FE
L CAEBLOEESEN S0, BERAER L OBERARYS 23 LT\, 4)IILLR
TIRHEE & RO TERA B 03 2V, AT RS 4 LT @S Th - T,

13X 150 ~ 200m Th 243, FEIC D IRV 22D, RNHE TIEK 70m, AH
BEREMCTIEE TS RBRL TV D, WEIRERETKO~EBREZEL, B b5
ERBEZHY, —RICHBL, LIXUIEKRRER~KEROMEEEZH L, £ 5 TRV
SrEHMIEOEGERLTREY, MYOEBBEIORENEER LTS, B
IEEEICBRE S TR Y, REROMEE (LIS ABROLDERELTWVD)
ODH] e YRR IR G~ WEABIR (A 2 A OV BRI B~ S WL W N IR LT %, AJg T
OB T BR ORI RAED S ADOHEEAER L, B E HEL 05, BIK
FHIRRIRE, S WHE, RSB THD, ABOTEITITKLBEEIRERH Y, ik
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t, RERUTOMBEEALEIZEA L TND, BEKABS Tk & IREE & o ff i
MAVIRC > THEEEZR L, & EITKINEEERI S RIS L2 Z L n3b b, Z
DEIRAMET, TALO RO ICIE T DR IREEIKABEE 2T 2 b D L RETH
Do EDIENITENUCTEE DHIERRBD B D, AJE & FALOZIREKABETER X
OFPARIRERIK M S T8 & OBIfRIE, AL TIEREAI R O 72 ) R AR
HCIXBEE CThH-C, WEEAWHALETHOEAREOTRE Lz, KEnoRo
LB AR LT (BE « KEFETT),
Chlamys nisataiensis (OTUKA)
Macoma ? sp.
Brachiopoda gen. et sp. indet.
(CA LD BRI - -« « =) T AR L 3T)
Patinopecten kimurai (Y okoyAMA)
Chlamys cfr. arakawai (NOMURA)
(UL BBy -+ -+ B INBTHTAR LB )
Patinopecten kimurai (YokovyAMA)
(L BRI - - -« B3I HT K A2 BRPY J7)
Patinopecten kimurai (Y okovyAmA)
Dosinia kaneharai (Y okoYAMA)
Macoma optiva (Y OKOYAMA)
Brachiopoda gen. et sp. indet.
(L BRIy - -+ BEE) BT =58 Sk 7))
Chlamys cfr. hataii MAsubA
(L ED BRI -+ -+ B IHT R SCHTTT)
Anadara cfr. ogawai (MAKIYAMA)
Patinopecten kimurai (Y okoYAMA)
Chlamys kaneharai (YokoyAmA)
Chlamys nisataiensis OTUKA
Dosinia cfr. nomurai OTuKA

Dosinia kaneharai YokoyAmMA



Clementia ? sp.
Panope cfr. japonicaA. ADAMS

(CA LD EREH -+ -+ & LETHIEAS )
Patinopecten cfr. kimurai (Y okovAMA)

(LA EOBREUM « -+« SILETHRIRAEST)

. 5. 2 JHREEKSE

AL LR A B B 2 L, SMRIBETE L TR OBIRE 72 L, IXE i
I L T D, e LTEIRED D2 Y, FEXHIIE LETHRMETH 5, 8
JEIEE AN EEIR O Z LR T DICEE LEEW A, 400m L RICET S EEZ LR
Do WP ITEEVE, BAHE, Af, BEMTHD I LERHEE LT DE, AHKLIR
R L OTHR BRI LT DA O FERICI, 8 2 W9 D Lz Ak
BEIKAE 38 Do IS K ORERS (L RIS 2 A8 O dx IR, 77 A
B TdhoT, RAIOAEBGZ S EIAIET 2 A RE A EEICAE N A D, RIEH
~EREICR o TWD, AL T RN EEEE & ITgES Tho T, L
LCEEREN LR D E ZAZRBOTRE Lz,

. 5. 3 SRS E

AEIEXFERDAEEE A2 HE L, BROMHREIKEE & 3B ORE e L,
MEHUB R S 0 LT D, EE LTIRAL DAY, IER K OMEKE 2347 LT
W5, AJEORRHUZEILETARE L ORI TH > T, JE& 100~ 300m Th 5.
TH IR R A~ K aE 2L, BT 5 L —BRICRBET, BILo®EZ L0 b0 TIRA
@LRY, BHRELEPT D, SR TEBEREARANLOL, fkEe UBHE X<
RLTVDHDLRD D, WM G, TR~k BERE~RETHD, K
VRHARIR (o~ R (160, FIRI~ MR T > C, Ax1L)1 LIRS CIE ok LB 5 45 K ONEIR
AEER DD, IO TEEEEEAEETO LD LFE Th 223, > Mk TRAH
OB %G A TWD RN RS> TG,

AJE & TALO FERWEEAEE & XA CThoC, B LTRELERDEZA
EARBOTIRE Uiz, Lo UAHSEIRO B CIEARRE 2 E B LA TE 8T 5 IREEIK A
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26
BEATE 2 LT 5,

Il. 5. 4 ANHSRECETE

AFENTH RGPS T A48 L, PR s oA LT D, ASS S & A E
DFFNERB L OERDEE A SN DD, 2SO0 TIE, Il 7. 8OETRIERT 5,
F L LTI ORER T OIS 5 B B 0, A A LT A R
FHET®H %, BRFIKE~IK AR, BEASRELTHT, KPS T L
SHFEFEL TV D, FRIRE LA IR Tl B S ~ B A B OB 2 2 5,
ARG PE 7 O /NR TS, BERE O TR B X OMRAE OREIE & 3 L
W5, ARG E TROWBREREE S TEATH- T, ARERIE THESND,
AL L QOB IBIE A EH FTHBELROEBY Th 5,

No. 31 s (EILETRFKME, B4H)

Bhgh o BHEA
BEAIKEEAICEL, K, K&EX04~30mm T, PETH S,

fiFs s EERE

AEDLFTHE 6 ROEY Th D,

% 6 #

stm@ P.0;|[H.0+

73.80|o.14]13.3o[2.35|o.27’0.06|0.39}1.35f4.10[1.94‘0.04( 1.18| 0.82[ 99.75

AleSEFCZOB

FeO | MnO| MgO, CaO |NaiO[K:0

HzO—I Total

(A% . WEERER RHILE)

II. 5. 5 wEHILZLAE
AEFIARICETE, THREEK AT X OB ERECH 2408 U, I Hk o i
IO HFHEICAT T LTS, E& LCHBRMESE SR, kLA - BIK
PR - KL - BRI - R K UMD 2 R > T D, Ml T4 LT
BT, JE&EX200~300m Th B, HEEMIEE LK~ NTEK ORI 2 SR
R MERFIR L TOT, BRSNS X <, HIE LB L o83 RICHARThH > T
LIELIEEEA R YO 2RI % S8ARK LTV 5, KB RREEATE L,
YNIo a2 DL B2 ENEL, RBREFEL 2V, BAIERKA~FKA ]



w, B, U7 AEDOLONRELL, BREAINITH D, B KOS IIZIRIES
JEHOHEDEFEETH D, FEIUMEETIE, AEEORNCAG, BAEORIKE %
HHELTEY, FROSICLIVUE, »OTZohrrbBlAxELIZEWS, A
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% 7 ES

Si0,

P:0s }H2o+]Hzo— Total

TiO: |ALO;s

F6203

FeO| MnO| MgO|Ca0| Na:0| K.0

58.73)1.21[16.15/2.18[5.73]0.21| 2.45 [5.78/3.31 | 0.0 0.35] 2.40 | 0.58 | 9.98
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No. 33 HEEALHEEZRILE (Vo (RWETRZIREESR)
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R0 KKHEEL TV D, ST 3R~ BRIk, K& &0.2~0.6mm
T, RIS HEARO ORISR E A L, BOBEN S 5, Wima 3k,
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LT, & LTEREENSGRY, o kIIgEER L, KINEEIKE & 7> T
W5, BEHZE ST IH KA Th - T, JEEIEK80m Th 5, BRIKA LM Ik
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ks R - BRELA - ken - SRR
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H, &SRB L a0 B LOHAR S D, MEIK TEEE LTRE &5
PRAEZHERE Lo, WAUE « Zilks - ZLalE T KUK Zala O /NRBLUZR A DT



32

¥ 8 %

AR (AR« KW

WHHR CRE - @WHHE)

T T I ol

ABRNE L ER

BB RS R AR

® # H® FOEHREKERYEHE

Ma: s BELRTBRRES
Mo m R B R RN

T BEHRE-«- BERMREKHR
Yk, BREORURE (T 0o s MM iR TRE L BA&T

miRE, RRODHOBAVEELTCD

WAR BxlE O 1N R ALERCE 8 & KBS O BRI & O BIfR (B
S IWT IH K (295 J5 %% 100m AR ) 1 32 )




bz,
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DO FEICHA L TEY, MoMICHEEZHA L, KUMEEEICR> T, AL
TALO R HEEPCA TR TS & WIS Th o T, ORI EEIKA RS OFT E b
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G 9 ES

Si0; | TiO: |ALOs

Fe,Os

FeO| MnO| MgO)| Ca0 lNazO

KzO‘ P,Os [H.O + [H.O—| Total

49.13

1.05 19.26‘6.02‘3.48]0.13|3.61 9.01'2.9110.53'0.17 3.00 | 1.72 |100.02
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Pe~Fak, K &5 0.05mm i THETH 5,
AE ORI ITEFE 10RO TH D,

% 10 #

Si0: | TiO; Aleai‘Fean

FeOl MnO| MgO|CaO| Na;O

K:O | P0; {0+ |H:0—| Total
53.72|1.13}16.51[4.5115.81‘0.17}3.95[7.28‘3.18[0.65}0.26] 1.49 | 1.00 [99.66
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(Abstract)
GEOLOGY

The mapped area is located in the northern part of the Yamagata
prefecture, Northeast Japan. Volcanics and sediments, belonging to the
Neogene Tertiary system, are widespread in this area. A summary
of the stratigraphic sequenceis given in Table 1.

PRE-NEOGENE

The Pre-Neogene rocks are exposed in the eastern part of the
mapped area. They consist chiefly of granitic rocks, banded gneiss and
are associated with gabbro and amphibolite.
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NEOGENE TERTIARY

The Neogene Tertiary is divided into the following eight formations
in ascending order ; 1) Nozoki formation, 2) Torakeyama formation,
3) Kaneyamaformation, 4) Otaki formation, 5) Kamabuchi formation,
6) Sanzukawa formation, 7) Mamurogawa formation and 8) Kawai-
yama dacite.

Nozoki formation (more than 1,200 m in thickness)

The Nozoki formation unconformably overlies the base rocks in the
eastern part of the mapped area. It consists chiefly of volcanic rocks,
and is divided into the following members in ascending order.

1) Andesitic tuff-breccia (more than 350 min thickness) : pyroxene
andesitic tuff-breccia associated with andesite and andesitic lapilli tuff.

2) Andesitic lapilli tuff (more than 600 m in thickness) : andesitic
lapilli tuff associated with andesitic tuff-breccia, pyroxene andesite and
augite-olivine andesitic basalt.

3) Acid tuff-breccia (more than 250 min thickness) : hornblende.
biotite rhyolitic turff-breccia and pyroxene-bearing dacitic tuff-breccia
associated with their lapilli tuff.

Torakeyama formation

The Torakeyama formation unconformably overlies the basement
rocks in the northeastern part of the mapped area. It consists chiefly
of acid pyrocastics, and is correlated with the Kaneyama formation.

Kaneyama formation (about 550 m in thickness)

The Kaneyama formation unconformably (partly conformably) overles
the Nozoki formation in the central part of the mapped area. It consists
of volcanic rocks and sedimentary rocks, and is divided into the follow-
ing members in ascending order and each of them is successively
conformable, unless the volcanic rocks are intercalated among them.

1) Sandstone and conglomerate (0-200 m in thickness) : sandstone



and conglomerate associated with tuff and tuff-breccia, yield molluscan
fossils, such as Anadara cfr. ogawai (MAKIYAMA) , Chlamys nisatai-
ensis (OTukA) , Chlamys kaneharai (YokoyAMA) , Patinopecten kimurai
(Yokovyama) , Dosinia kaneharai YokoyaMA, Dosinia cfr. nomurai
OTUKA and Macoma optiva (YOKOYAMA) .

2) Mudstone and tuff (100 ~ 400m in thickness) : mudstone and
tuff associated with rhyolite and sandstone.

3) Andesite (200~300 m in thickness) : pyroxene andesite associat-
ed with andesitic pyroclastics, sandstone and mudstone.

4) Acidtuff (80~ 150min thickness) : acid tuff and acid lapilli
tuff.

Otaki formation (about 400 m in thickness)

The Otaki formation conformably overlies the Kaneyama formation
in the western part of the mapped area. It consists chiefly of mudstone
and tuff, with pyroxene andesite, andesitic tuff-breccia and dolerite.

Kamabuchi formation (about 350 m in thickness)

The Kamabuchi formation conformably overlies the Otaki formation
in the western part of the mapped area. It consists chiefly of mudstone,
tuff and sandstone associated with pyroxene andesite and its pyroclastics.

Sanzukawa formation

The Sanzukawa formation unconformably overlies the Torakeyama
formation in the northeastern part of the mapped area. It consists
chiefly of acid tuff, and is correlated with the lower part of the
Mamurogawa formation.

Mamurogawa formation (about 500 m in thickness)

The Mamurogawa formation conformably overlies the Kamabuchi
formation in the southwestern part of the mapped area. It consists
chiefly of sandstone and is divided into the following members in ascend-
ing order.



1) Sandstone (230m in thickness) : sandstone associated with
siltstone.

2) Sandstone (120-200 min thickness) : sandstone asscciated with
tuff, lignite seam and conglomerate.

3) Sandstone and tuff (110m in thickness) : sandstone and tuff
associated with conglomerate, siltstone and lignite seam.

Kawaiyama dacite

The Kawaiyama dacite unconformably overlies the Torakeyama
formation in the northeastern part of the mapped area. They consist
of hornblende dacite lavas.

Daiyama quartz diorite

The Daiyama quartz diorite cuts in the form of stock or dyke the
Nozoki formation and the basement rocks. The Nozoki formation is
metamorphosed to actinolite-epidote-sericite hornfels etc. in the contact-
metamorphic aureoles. The typical rocks found in this mapped area
are biotite-hornblende-quartz diorite and hornblende-quartz diorite por-
phyrite.

QUATERNARY

Quaternary rocks in the mapped area comprise the Yamaya forma-
tion, the river terrace deposits, and the Alluvium. The Yamaya
formation consists of gravel, sand and clay associated with acid tuff.

ECONOMIC GEOLOGY

Several metallic ore deposits, containing chal copyrite, zincblende and
galena are found in the Nozoki formation and the Daiyama quartz
diorite. Most of them were worked in the past.

Lignite in the Mamurogawa formation was worked on a small scale.
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