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2, BREZT 22 LN TE, TNENTNHE - s IO LEEE T 5,

M. 4 1 KFA#ETEE

Bt B HUBCS IR A FEP) 1 TR OB, AU ISR IR - BHSAHEIC B < FE
LTW5,

DEELVEE  AHIRO R GBI N 07 LT D, JB/IEA T T600mIZiET 5.,

B AT Z ISR AR - KIIMEES (Ot &, BALICHET DBSEE 2 10E KBRS

O &pbEBbizey, WHCEEENCS O , LIERE Oa) , BIOEHRLLSARS (Od -
Ody) ZHAH L TW5,

LHPHFUR A RS - KIIPEEE (O (Zfk~MEfkte, & SITitx 295, BEXAES T O
FERE D & DIZHETT 25 & —fRICEMARLS 00, E LEOBITIAR T, SH L BIENEE 5,
BEL CRIMBICBER A, ALt & IHARIRD SALIZ KILHBEE OERR 2N sl 223, W& X
HWNIBET D X9 Thd, REMRLZIEDABEEZE T THL LIROLIBY Th D,
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No. 4 MR G478 D M n 2 Ls  (+ ZIEF KAL)

BEAE  BHEAT - EEE A - SRERME - HUE
BHEAIX05~2.0mmKk T, Z&, MEMEFEA(LL 15, HliEA1$£0.5~1.0mmk,
ARG 130.5~2.0mmA TH 5, MUEA130.8~15mmAk T, AL Ltz e,

A BHER - SIEEA - SRERELG - 8RR
AT AF A B A BT D,

RIEKILIEERE (Ot Rk ~kE, OCBMEME, KEIMAEB s TS, —fkic
WETHY, &<ITREY - bt &2 SH T 2 RMEEROmEN UL LR EN,  F7oMbrmIEEER
MBS OBHETHLND,

TEACEERRCE (Ort) 1T IHERABEE I & X ICHB A 7 L CHIET 223, & ICBIEJI i
25 RIER EFICTEFEICRET 2 b 00D 5,

KINBHER IS ~BEE T, Wik~ K A, B LB ChY, BAE2EL & bb b, MRS
EEEZ R, AATANRAREATSEEDO DT, ZREEFTADERDERBY TH D,

No. 5 MPIARMEAVEECE (CRIF Ei)

B BHES - Y EA - AN
BEAIF0.2~2.0mmKk, HFE, HRTHY, ~HMEEHTERINALTCND, DY EAIE
0.2~2.0mmxK, BE, FEARTA—TA MEEEZRTLOLH B, AKNAIZLEMMAT
U EE LT D,

Fk  EEREMM AR T,

ZIERE (Oa) IFEKABETOBLFAE THY, WIRTHEAMSEPBERCRD D, B
CITHRET RO R T D8 b B D, ARLZIEHREICITEEIC L > C2REO b O D 5, 1013
BEAE AL A E (Od) T, #Ez i, fikoMEbkofMEzZ R L, #alETO b0 LT
HETH D, MOISFRRAAELIERE (Od) T, AMITRRIS, R0 REREEEZRLT
LNCEEERABETICHEL, KEAEZ 2L, WMERMESHET, HEARORNRA ORI RIRTH ST
STROOND, INEFEFTHDLEKDLEEY Th,

No. 6 RHRAOHIELLSE (F)IHH)
BE - RERA
K& S1304~1.2mm T, [REEID TEBR STV D,
frds R BRI - A - A
vraxoFy JilliE R L, BHIZEHROBMEAS R D,

[BRIRAER  TALOBEADIE & ORIRITIRE S Th > T, Ho R ) FE g ) | s ds
WG, ZIEEtE (RE)IE) OLArE ), WEGENSIZUE VS - a7 ETR a0 G S o8
Yeke b > TARBOTIRE LTS, ARHUECIE Z QBRI E KA 23T, felgaodeE
NS, ZONBIeE ZH0 DN, WACEEEIKE 220 LA BB 2 7R3 s O e 23 JiE 11
HZETKSLTHD,
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LB AEORPPOROEYCAZET 2, (2 1 FREIFEHIENSEL L2 b D Th 21355
DIDITHT D, 72, [RIHUPNHERN) T OAME RS E L CHE Sz, AR oI b3 =&
AR A T 5 Z L mH TN B0

L #H %
Betula sp.
(2) NFCE-HUSE N FTAR IR iR
Pterocarya asymmetrasa KonNO
Metasequoia occidentalis (NEWBERY) CHANEY

o. 4. 2 K7FlETDERE

Bl ALBEOER o RHIERIRT P W (1T, ARSI 3AE O—fE &2 e TIRARILE (M
FER— 53, 196010) DFZNE B, R IGD AT BN ET 5,

DB EVRBE 57 DR A/ S LR OB BRI L, SSIREE D O BT L,
Fiz, BETHBT D X IITARBITOARER 5/ LT D, BEAHIC WG Tl N D & ot
RN A HALD DS, AHIRTIE MIBATEET FRIIAHATSH D, L LIEFIIELS, B£6<
SR TIEE00MELE LS 5 b D LHEE SRS,

B8 WLLINCEDEREZ 2T OFZ I KIIEES (Ot L ZIEHE (Oa) T, —HBICfiRZ
sk (Ods) SCEEMEREICE MR S D,

R KIUREE (Oty) 1, [A U ORK AR - 30 « KILBHEIE - B - KT
INBIRD, W TIRERRIMIC b ET 2 KIS & K I E THMEHC A > 7 KBE S, W%
OSBRI, FiEd D 58E>< > TnD (5510, 11M) , BULEH & DD CTRififeamT

10K FE T (PURIE) OREIKAES (AL O
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B JUDRIE ORIRABE RO DIERE  AROMSBRIT D
RO T T AET, WERZRT OO LRETH Y, HAIERIA B L ILE Th D, £,
FICREREZ BT O AOBIEICE OMREAHEND, LI EIRARS T OBEES T Th2% LIkD
LBV THD,

No. 7 HlER &4 S s SRaeiin 22 1ls (PO

BESL  BHEAT - SERRBES - @M - SR - MU
BEAF0.2~2.0mmK T, £, REMEEZRL, BE, —REBELY N ERL TW
%, HEHA1X0.2~0.4mm KT, L ETHDH, WiEMEAIX0.2~0.4mm K T &, HlE
HiFHE A TOETH D,

i BHE - BUEHER - AN - 8RR
77T A B b~ R R AR A R T,

No. 8 i 11 M3 22 1L

BEdL  RHR A - EEA - MR - RO
REAIX0.3~3.0mmK, £, Wil A130.2~0.6mmKk, &, HUERI$0E 0.2
~0.8mmXk, V&, MECE - BIEAL LIz ig a2 d,

ik RER - EANES - AUTEA - 8R8E
77T ARy AR A R T,

ZIEESE (Ods) 1%, ES20cmiEENHL50MEED L D E Th Y, KTk hic#iEin T
WD, ABREE 22T bobanhn, RREE - AREE S LX LEsET 2, HEIT - RICBE -
g - T AETHY, KUOREABMDS BOL0, BEEHEOSHED DD, HAITKIEE T O
W & R O A S A SRR A S EEa LIS Th D, BT THLLRDLEY THD,

No. 9 MU & A sk il A 22 s (BETRIS)

BEAL  BHEAT - B - SRERVE - BUER - SREE
BEAIZTZE, 0.2~3.0mmk, RE#HENBDLND, HFiHEEAX0.2~1.0mmKTh
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%, SEBEHEA130.3~2.0mmKk, HUEGX0.2~1.2mm KT, T THIEBAIL LG % 7
T
A RHER - HANER - Rlois - BUES - 8RR

AT AL e B A R T,

No. 10 #EPEHITLIIE Calfr)

BEdh o RHEAT - BB
BRI b A, REAIZ0.4AmmKTh D, MU IERIE AL L7z &2 b s
wObid,

Ak R O - B
71 A R B 2R T

AR NIEEE (Ody) IZPOERIC1y FHFET 2, HFetz 2L, MRkomEfMEz Ry, Rk
FELN BB (CRIE LT D, — R, BRI - JOFME T A E 3 5 SR8 (0 O A 822 LA RS (S
BCnd, Lk, ZOFEKCITHRTHEADOEBPBERICGRO DD, AEITRENRRAARZ
HEET, EFTHDLLRDEBY THD,

No. 11 BRERREAARZIE (PROLHF)

Bhah : RHRA - BER

BEATTFHEEARET, 0.2~2.0mmKTHD, BERIT0.2~1.0mmKAT, "2 h%
2, ZEMENRE LV, ZOENEIE L RAROREGHEM NS 5,

A RHER - BER
En 2o F oy 7 illikE R, RRATEEMLTH S, BRERIEINRVZRTH D,

FBOIRAR  ARJEIE » FHSOCR NI CEOOPHUE TR O LALICRAICE R > TV 528, A
TiE, ROZINEO FIRAEHET, TAE L OBRIIANTH D, RTHE LEEIC L > TEDbh T
WZ &, HROBTND Z & Ao i8r RSO O EE SRS 35 LB 272, 7ads, HIEHTH
W9 B, TRIHTHEE )7 o B ARG LS AN 20 < D ZINEEITARIRO PG % L LEAR - 45
HEBITHL, BEOSARIIBDOOND LD THS I,

LR B RO AT TR R TEORE D Bfb a2 L, 4 EHEICiEn 298 Pk
YA 2GS, ARIROPGLZ L PIZIMEA IR R S THRN,

0. 4. 3 KR7kE LH)E

W AHUIREH AT G52 R,

DEHLVEE AN LUEO R B Xk & B A #5040 LTV D, miE 2BV TS
TEBETHER IR A BALRIC & D EALO MG AR, A ITAN ORI « SFEETFEIN LTV 228, FIRAZ
LRV THEILIE> & FETE 2R, @I 5P T300m+ Th 5, HiliH HiTl1E200mo
FEETH D,

A ARBIBREKEEN OB B2 L OT, JIUIRERO EZE)IEGE (Or) & kFEEDR
BB (Opy) DFAFIZA L, WiFE OREITERWE 25 L CEF LSRR Y, FUINCEZ)AL
AR L, OSAPREEICE 1T OB B IS ET 5, WEO LRI 6T LN TR
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2, RS L B2 5D, BZIRECE O LA ITEIKEE - #25 (Oc) MHET D, Zhbic
o TEpICiess (Om) - LIS EIRAHES (Ot) DA SN D,

BINFRCE (ks AR « FRRTRE, 196499 ) 138251 Fitdkds L Ol ol & 3 B 1A
R LICECHEL TV D,

SRR 7R O VB 2 b OURAL A DURAL
EREDET, BERICREA - A, FhiC
BERZAL, LSRG EFOTHEREE
HOVIIAEEE L 70D, KNSR ZH
FTTHDLERDEBY TH D,

No. 12 ¥ifcHE (EIHHENEF)

BEdL - A0 - RHRA
B &b T BETH D, A%
0.3~0.8mm KT, & L7-F%
29, BERIIZ0.2~0.4mmK T,
B, Rk TH D,

i RRA - A
B R Z R,

No. 13 FUBREEIACE (VSN
HER : RHE A -
BRI R Th 5, AHREAI0.4~

. L L2mmk<T, FEARR~RARR, A
1280 GREITHERTTI BT 5 BRI Ot e -
HERESREL TS BThs, AHIF0.3~1.0mmK

TRERZ 2T,
fidk s BRI,

No. 14 ¥ifcE (BZ)IHR)

BEgh - 95 - BHRA
BEGIIVET, A BREALLIMTHS,

A B T AEHIC L D EEREMRE R,

NAREEIR S (4« ST, 1959%) |IRHEHIO HOHBICHE L, 5~10° O MERN TR T ICH
SMKRIFINTIFACEIZIELS, 200mDEE 2 6 5T D, ECEEDOKIIRE SN G20, KK ED
AT - KIUEEEEICE - BEK RS, BXOFREEOME - IWERER L TWD, SEORHRE L
TARICBERODIRNZ LR HIT LD, ANARERICIHEET 20 TR EHERIDGED b ivles
DRFFENG FN TV D, £, KHIOJEE (Om) (IHEMLA - BoOKERbAEZ G ATV D, B
2T & SR D~ o T PR DIRAET 5, IACEAETE (GZERECE) ZAPTCHAE L, YR
PRI — 1A IR < FEET DBV IR IR IREECE O _EEEEIC Y725, ANAPCCITIRECE DEIRIC
Lo TEMNM TS,
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H, HIOWED T, HRHLICRO TN
WEEE D EALIZE R Y, S - ke
EREL, ~ 0P & PHET 5 BEE T O HiE
EARRE DTN, B LA XY ARE L ITE
DEEL CEOMEICEDL0RRELEZD
NLEIT2Y, ZZTHDLZEITT D,

BECETRE - B (O0) B LT
FHE, RISCHRAIER, e BTy 7
VAL, BINICH LR B8,
RO LR 5 £ 5 Th B, 2
R, TR - BT, IR -
Rt a R U, TR - T
BRI & & < Bk, — BT B D
b B RIEEIRABEE (Ol HHAELT 5,
BB IEEELA - AL - R
EHICEE R 2B AT D, NAREYK S DN
YUAECHBOIH L, = ORI - B g, e
R OB B = CHIBR T 5,

LIEFYRAESS (Ot) 13 EFE) SRR T, ATRLEIKE I S ESE TG ShD O T,
HRIERIRIL LA 3 CAE IR TR LI O S A IREEIRCS D EALICRE L, BRPYEEEIRE (Op2) ZffE-> T
%, TR - B - VT AEDORINGEEIKABS & 2 VITEIS 22 U, SRITHE G & 5 TSR
FOEEEA LA T, RRLRNEE TH D, A - FEITIODLILEICE D2, ToEIzh LY
ETHY, ZIUTABEDOEEA - 88 PRI I TEIHACE O _EALICHEET 2 i IR Z L1 B g
HO YT HDOEEZOND, AEEH T TLLLKRDOLEBY Tho,

No. 15 HUER & A SR i 22 1L (RE RSk L AT

BESh - BRIl - B - SREREEG
HEA iO 2~3 ommA<T, %&, EEEAX0.2~1.0mmK, L&, HfEA130.2~1.0
MMA CHREBICHRIEAL L T\, BERA120.2~0.6mmKATHh 5,

i BER - ﬂiﬂfﬁiﬁ B - RS - SRR
AT AL s B A R T,

No. 16 HUEAZ2 Lz (RE%R)

B RLEA - MU
B3N TH B, AHEAAIF0.2~1.6mmk, WA I3 AL L2 {fg T, 0.2~1.0mm
KThHd,

L BHEA - AR - Rl EEA - B - BkER
AT AL b B A R T,
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[BRIRAfR A DB RACE O JEEIIAHEIC F T T & OBMRII A Th 5, EFE)IIRAL
i L AR OBIRIC B D & B 2 HILDARIE O NS X, FHIFATICIBWCHEREIGLZ LIS D
WiEZ DT> THES TBVREDORES LBl Snd, L, EEEEFHEOT 2 BRIEEI S
FPEERDZ AT b EREN TV D Z &, NAREECE DILEIZITIDZIED S D LA b LH K
s DABENE D 2L b b 20 WIRREESEE - REGHAFELRWI &2 5, WFE 35 ey T
HLEZHDT, RESHORHMMMBITEE A LR, —BTRERAHES LS LD BN KIKES T
THEEZ, EREERFHEERICEDT,

bE  ARBEONSAPEIE D DI - oK Z, B - BEED OITEMEAR - il
FOEDMHERACA D LT 5, ASAREIEE DB ET DA TR —5%  (1960) 19 (2 LiuIko &8
D Thd,

T AT
Abies
Tsuga
Betura
Carpinus7s &
YOKEERA LA
Cyclotella
Stephanodiscus

Melosira’g £ % 5E

BRGNS - BS (Oc) i, RESEFITHIS00mo ) E - N &3 ) 1| Bt ¢ BAbA & &
BEDHZNE BT CEL<, KBET (19642 I[CENERO LB THD,
Glycymeris vestitoides NoMuRA
Monia sp.
Chlamys cfr. kaneharai (YokoYAMA)
Ostea sp.
Crassatellites sp.
Venericardia siogamensis (NOMURA)
V. cfr. osawanoensis Tsuba
Lucinoma cfr. otukai HATAI et NisHIYAMA
Callista? sp.
Dosinia nomurai OTukA
Cyclina sp.
Phaxas sp.
(BE - KB EATEE)
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TS OREEIIKEFEST B Ick DL, 1, 2068 REING SN 5D, MRS LT
HEFRJE DFEEIZEI TV D

I. 5 H % R g

MEFRIE (Mg« S2lE=RR, 1920, MS® ) 13K FHANE & R A 18 > CRMRAL I i 5
g ¢ 5, AJEIE Miogypsina, Operculina 72 ERIE AL A & & To-o0 LKA A O Hl4 5 b
S RS - TEEOHERYS, D ONC I ETER LTS RIET DRI (FACaEaZ1ED)
MBS TV, ARBITEML, FKHEIMHOEBRIEITHL T 5,

B 68 PRI ZRIRT PR, AHUEE T R 5L 5 AL U BT AR 28 2 B D

PBEVBE AFIKRBCIIACEEEZ 2 LTW5, BIEIE—RICH<, KRTRUEE & minE

ZHEE T2 KR A < RIS T 5 b DI, JEIE30~40mELE T, HLAHIILALIR CTIEe0RE<
BOMDIEE N D, —F, WiliEH IS Z 0P IO P LT —HF 2@k & 78 L TRORIAL, —
ERIAIRIETIE (2 5 IR AT - FEIBSR IS b R PTAIZ o0A6 L, Il LA o b 0 1320~80m,
AT C30m, FEMELILC8OMDIE X & ZFNFhh - T 5D,

B BERAUETEEO L OIS LS - NHI T, ABOR FICHEROGIRERH Y, 0
RICIRE ORI, b T LRI < IRF AL B Rl T, ARG -
HURIRS A - LB RO - BRI E DO RIE & 705, ZIASIKF LR OARRIKIC AS &, W - s

(JEZHEe)  (Ts) AESCEMEENCE (Tp) 1XiE%, #H\ii b LTHBND, UL, BIKE
LB IR 9 AHECRFENCE <, —fiECEEEE (T S, ZhoARHBICKT 2454
ZALDIRIEIL L6 RN BB R SN %,

W1 mERE OB GRRT)



22

Tibb, WA - EE (Ts) TP LIRS, RAOBERIR RN DHGIZT THEL, FEEE
JREOHL £ 9 & 2 W3 ARE TEIZREMRTH 2, REbAR LR UIREEL, BiGALsniji
Pecten (M2H) #F L ELOTHARNIZIUITHK L TV D, PNLR TIEEBRAREDO L > X bikE
na,

FEMEEEIRE  (Tp) 1EZAUCKI LT, AIRWEIC & ImWHIE 2, s - S PICHHEL TR,
ZOMIETIHEIKEIES (WERTHETSIC—ELTH D) bRET D, ZORIKEITEHIT T2
WA, —RICERRREA~RREO T, BAEEA, & XITILIHOKLIEZELLOLH D, R
L<AE, £t A MELTWD, BIRGLL - SSIRAHE T~ o U S AHIET 2,

BRI (Tp) 136K R T X DI E L <, SAIRETE 2 &R0 N 720 7 IR T
KEFJEEE EAA O FIZ2mOJE S T, WITHRENC 3R LT’ A LR T O B IR IR T,
TR EAH T T 0 B RJEIE - B IR S 20~50emO#ifE % 78 L TS ENHRETH 5,
AR ORI TS24 D &, 10mE 6mE S D2 DR H AL, AN RE LIETE, K
HEBWE EAOE RIS, BEA (80) O/ Y a— Va2 EatelRE - BUEEOVRE 208 5 VR S
NV, EXF20m+Th D, AR AL D & RIS, NP LT & R U R A 1
O BRMEREIE SR EE, 2T, BRHSESEE DI & LAV S8mEREIEL, HEHO LY
AR, ML~ I PSR FAE L T D, BRI 72 2 LD 0 e 3 s,
KW TP HYGD 2 DS I Bk 2 Z1E OB R &2 B TRIKE S - WE T, JRIKICT 7 AR
FEES (T 20, ESIERETI0MRESH 0, SR~ o0 o fiE, —ICIxeEEEs s
Va—VEPIET D,

FEPEREDC S (Tp) IS0k BUREIE 1Y, —EICIIREImE A L, WAz 8Tl b, Lo

t o NAREEICS O H GBS
ro PR A B
a : BCAE T OZLOE

WIS HIRTIT - SREMEE S A 502 KR R S AIREEKSS (Opl) & M
WEEIKTHSS (Tp) & OB
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KEAFEE TSI EUT 52000 H 5703, JEEMIZITHERE FHIcEo b,

WRCE RS (T XI5 0T, TI7AETHY, SHIIKTHRE LEEoA
AP THAET 2 b DR L TH D,

BEBER Ak L THOKRFE & IIREAGHERICH D, ZNETHEDORBRICOWNTITES - R
&+ FRERARZR ENANAR I & 27278, HEHI05 o PO B PRSE TR e o =
FVKEIE A & o TAREAICER - TR VD | AHC b IHBRIC K THEIE 0K B L & - TEV,
A U TS LB A B,

7R, VA MR LTI ST A A O E, 2> CHEHE (M« BFSRES, 190092 ) &
Shiz, =R, WEETHLVADIZEDIFFITHHEH TH Y, MHIKOARBEOME - BE & I13E L
KEZp-TEBY, WHEHO FALENIER OHREOFEZE LRV RELREFThL L LV E-T,
AL DGR 5 VIR O FEORS, 722 5% EORBER & £ L o TE, HEHICL->Tb
D L UM T S 2 WSS I e S, RN, O TR B IR O g 73 72
2T ETT /R ERoTNS,

AEOPFAETITRNED & 512, Wb DTN O TALIZH 2 S BIREIRKE (Opy) %, AlRHETE X0
HUANZ 5377 LB HEFPUE IS X o TREEGICE DR 2 K E 5@ & 2211 ikcs  (Or) od[RlRGE
&R L, £z, HITFRET 0 3—0 LREUEHAET 2 BEIEEICS (Tp) ASARETE 282 T,
VAR OO S A PEEICS & RIEAITE D 2 &0 D b ZAUTEANT bivic, ANAREICE B RE & A 7e &
N5 Emn, ENERNESIES WO HHEHBIXWEHOBEIEIHY T2 LB BN, KIZH
FHAOEEND S Z ORISR D, AEBIKTTCTH DRI LA EERAREL N2 &
FERR &L bbb, LavL, WEHEHICIST DA O &~ o T 8 2 WoE 3 2 B D
oy L DBRZR L, 4% S HICHETE BT 2 MK - Th D,

R B idaLiba - Bfbfiis ELET 5. REROPEHO RN PHEHTS « WALIROHKIY
SIS PET AR 5 (1960) 19 (2 LUTRD LB TH D,

Patinopecten kimurai (Y okoYAMmA)
P. yamasakii (YokoYAMA)

P. akihoensis (MATSUMOTO)

P. nakajimai MASUDA

Chlamys kaneharai (YokoyAmA)
C. nisataiensis OTUKA

C. akitana (YokovAamA)

Acila sp.

Ostrea gravitesta (YOKOYAMA)
Cardium sp.

Venericardia sp.

Calyptoraea tokunagai HATAI et NOMURA
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Dentalium yokoyamai MAKIYAMA

B R
YA O

(€ ViegEEe )

£, B SLEkm Fut o, FENITR OB A I #5735 A8 O ok~ RIS s B PET 5
LA, KEFEAT (196029 ([CXD LD EEBY THD,
Patinopecten kimurai (Y okOYAMA)
P. yamasakii iwasakiensis (NomMURA)
P. cfr. imamurai MAsuba
Placopecten protomollites (Nomura)

Brachiopoda 2f# ([A)j)

(BEE - REFFETT)

RGOS 5, ZHE CHARE &I CO AR O EDS, ity CrET 21bA1To
W, BIERZ KIROD & 5 REHPRE S THD,

(1) MOH/NFE « HAF T RER (1940)9 12k D,
Ostrea gigas THUMBERG

Pecten ingeniosa YOKOYAMA

(2) =HRE (1960)19 (2 XV,
Glycymeris cfr. cisshuensis MAKIYAMA
Chlamys cfr. arakawai NOMURA
Patinopecten cfr. paraplebejus Nomura

Anomia cfr. cytaeum GRAY

(3) A= =H5 (1962)19 [z XV,
Acmaea sp.
Chlamys ingeniosa (YOKOYAMA)
C. heteroglyptus (YoRroyAMm)
C. cfr. islandious (MUUER)
Ostrea gigas THUNBERG
Venericardia (Cyclocardia) ferruginea CLESSEN
Glycymeris sp.
(BEE - M dR)



(4) KBFHEAT (1964)29 12XV,
Dentalium sp.
Limopsis sp.
Placopecten protomollites (NOMURA)
P. nomurai MAsuDA
Patinopecten cfr. kimurai (Y oKOYAMA)
Venericardia siogamensis NOMURA

Clinocardium ? sp.

(BBE : KEBFIETT)
Miogypsina, Operculina O KMA FL LA IZALBE DO BEA « 8 5 IRHIIC L ET 2 Z &3 b T

25

WBN | AU CIEAEI ORI, B KOOSR B & L BICHET D, EONEIT

WDOLEEBY THD,

Operculina complanata japonica HANzAwWA (%)
Panomya sp.
Chlamys hataii MASUDA et AKUTSU

Dentalium sp.

: IKEF

M—/A)

AT

F7z, ALRME (1963)29 ( LAVEET)I A2 6 EFi2kmo g OAJE 25 kD X 5 fe A fLibfe s

PEE STV,

Bolivinina marginata CusHMAN
Cassidulina margareta KARRER
Cibicides aknerianus (D’ ORBIGNY)
C. lobatulus (WALKER& JACOB)

C. pseudoungerianus (CusHMAN)
C. sp.

Dentalina emaciata (REIuss)

D. hyugaensis IsHIzAKI

Eponides umbonatus (RUEsSs)

E. spp.

Globulina gibba o’ ORBIGNY
Guttulina baileyi CusHMAN & OzAwA
Gyroidina orbicularis b’ ORBIGNY

Hanzawaia nipponica Asano

P N N N NN RPN RN WADN e
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Lagenodosaria fukushimaensis AsaNo
L. cf. fukushimaensis Asano

L. scalaris sagamiensis ASANO

L. sp.

L. spp. indet

Marginnlina aculeata NEUGEBOREN
M. sendaiensis AsaNO

Nonion japonicum AsaNo

N. nakosoensis ASANO

N O OO W Wk oo O

Robulus iotus (CusHMAN)

-
o

R. pseudo-rotulatus Asano

R. spp.

Sigmomor phina sp.

Stilostomella cf. lepidula (SWEGER)

Vaginulina bradyi CUSHMAN

Globigerina bulloides b’ ORBIGNY

G. cf. diplostoma Reuss

Globigerinella sp.

Globigerinoides cyclostomus (GALLOWAY & WISSLER)

G. trilobus (Reuss)

w A PP WO N O NN

G. sp.

(G - e 1)

73, ARRETIHIET D~ VW I E EN AT OV TLRFRIFIIU LR, HIRHT Ok
PRICIZEREMERD « LR - b e e EVEE L TR Y, FRRSEILOSEE D 6 133 2 Ok 23
2 EhTnb,

LRtk ® 5 B Operculina, Miogypsina (ZH it PO R HE LA TH L, FILIRFTE DO WD
LR & SNTEARBOWENBET 5 BALAICONT, KEFEIT (1964)2) X, BEENSTEHER KO
FEEDO LD LTS &, BfEL LTHEFRIEO—MICH - & bir<, WilE:HEREICETS 2
LITHEFETHDL L LT D,

.6 K# 1 )3

KEFE (fagh  FHERRITD, 19542) ([ XMEIURE 2 G IE - C, HIRHIE & R EIBINTE & 25k
FT ERERKEI A < ARRICOMT 2 B Ch 5, B EAE & ZAUCHIES 2 L kites, 5 K0k
LEBIC IR 2 A RS 2 D 70 Do ARIEEAR < JEAL L, BKEIE OIS T 5,
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B 48 PRI R 7)1 RO MR,  AHUSCIE B IR P 1 T HEET 2 & SFIRAHTI
IR B AL D,

RIELVEE HRN)I L0 ICEEES S OM L, ORI L THRACELS, REVAHET
150m+ & %, ZAVANPE DEIRIETE I F > THES 228230 0, [ LLIEG Tiddome 725, 1
PR 0 P FRPERRIC S 350, B00mDEE A 723, 7ads, + iRy, RIERMIRIC SR T,
BVE A D/NR NS B D,

B WCIREHEZ R L, BRIChz o TRE LI HOBEES (h) AL, Ziic KRkE
Hi@%%%@ﬁ@i%ﬁﬂ%wfiﬁ%ﬁﬁ%(m)ﬁﬁﬁ,*%KM@@%W%(m)@%Eﬂﬁ
W, fe BT A B & IEEICIR O ITECE EIR A BRI S O+ iR IRE (Jp) DM, E USRI
) #fEoTn5,

EEA (h) (&, WRE, B, T, WREEE R TEE RIS Th o, AEMIRERa 25
T N, LEEITFESIMBEOWREAWSE &5, (bAIFZLL, b TENTREA
WAL, 529 HWIRTIX Makiyama, 7R EARD HNDHICTE 0, WWEH D WVIERY Mo

NEOEREEIRE (Ip) Z2HOZERHD, Z0 ) HLEFERSOEHEMITR LT,

ValEEIE (b) FAios - 2l - BIGHTT R EICEBIC > T LT D, BEEE
DNASNSIREEIZIREND bOR D DD, ) B, B~REAT, BRABSEOLE
bHMEE N EKIMEEDEE 22 LTV D, BAOHEAF T THLLERDEEBY ThD,

No. 17. HEw Lite (i)

B RHER - BUER
Bl EThs, FHEAIFLO~3.0mmKk T, HKEA~KEMAICET, WEA1X0.5~
1.2mmKk 7T, Ak Lg% 727,

L REL L - Ra
FPRLIRHLRE 2 v 3, B - BEA IR O2REMIC L > TEBR S TWE, L1 £L, 7
URARSIVARITHTND,

No. 18 &AM M Al A Zits (R%R)

BESL - BHEA - MU - Ml - SRR
ﬂ%ﬂ@o&anmmkf,%FEF~WEFKE¢QW%Fu0&45mmk?,ﬁﬁ
LT, A 130.4~1.56mmKk T, Wi, WENWHEE AT, SKEA130.4~1.5
mmK<TH5H,

R BHEA - M - HADES - ARG
FIRDIR AR 2 97 REBRIEAE L, HLERZ W,

TOREEIRCE (Mg FRRARRIED, 10547 ) IXEAMERETEEIRE (Jp) AET, MpCERE () %
LIFUIEBAE L, REEE OGS OENRIC &> TEANLTW D, + ZIHHE TI3E 2 300mic & i
DIRREZ 72, AHURO AL CIEIEEIHE IS TEMOE S L, IR, HET
FE, RETREEEESE MUORAREE ORICHEE LIEbOTH LA, WEEEO LIS ITEIEE RS
DHENTNWD Z &, WEEENHE 25+ TR CEIUCRb o TRELS BET L2 Lmb, KET
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JBleE D,

TRCEEBAEIRE Jp) 1E, IRAGEZL, + W CIEias bR ARE 7S sl U, plfEikng
T, MENTEEE - WHCH T, BRAE S, BER - ARBIOREARRDOND, HNILY
ETIE— ISR E 220, B L, BARKEN T L 25, + 0TI, o RZEHE & 725 2
Ehn, BELLEHBOFLRb-TbDOEEZ LS,

TERCEEE () X NE R R 72 U CBRIKE HICHHES 5, ML X 5 & 5V ITEEHE C,
TG 2R, HEEICHIBT 2 b0 b b D, REMREAEE T THL LROLEEY) Thd,

No. 19 BERMJHCE (KIER)

BEAL - A0E - RHRA - BER
AT L E, 02~1.6mmAT, HEELIZIEE T, FHEAIF0.2~2.0mmKAkTH D, BE
FRHX2.0mmAK, Mok, ZEarEER,

A RES - A - BER - 8RR

HEREMZ =T,
BBz ARITREREICBEAICER S, BIRE & ORMRITIRIICE~S,

bE ABEOMEEAICENCEAALAD ZERH Y, FNJISRIEDR LT, Limatula sp.

OKBPFEAT - BE) A#484E L7z, Makiyama, = OMOWERLANHIR T LIZ LIZRO b D, HILHE
LA RN — 5 (1960)10 (= kiuiE, —f%i2& L <, Haplophragmoides, Martinottiella, Sigmoilina
IR EBDTNET DITEE 220,

n. 7 2B % E

HiRE (4 TR, 196010 ) [IARHURRHIC DTN L, FRIZSE T, KETE L5
O+ WA DN D, BHITESS - BENDRHAIMETH L, BERITRIAGEZET S, 51
DAL TN D T DB HUEMITT & [ 2 KE T ETE HXH b 5 WX IVE & OBIRIEIR T <,
BUE L OJFUEHS 5 05 SIS LTz, REROIFFRIC L 0 SZOME & LT H 0
MEBREEZHND,

B AHATE A SR 3T D Y

PABEUVEE HBIGHE L VM, KESEE & NW—SEWEIC)Z /- ZAOHIRIZE HIC
AT B, FRLORTHEE & IIWEEEARC, IR CRBEITIEMICDN SV, T 5 HiBE T
150m+ Tdh 5,

B ABIIBLICEES (Ko LA (Km) OBMTH LY, —HMICEHEERAERS (Kp) 2372
HiLD, BHITEIC3 O DOEMHORR AR, FEMEAEEICE N i L FA2ICH Y, BEERZ 0 LICE
720, B SIC B 5,

PR A EEICE (Kp) 13k E R L, AL G, ORWETHY, REROBHRIFED LD,

BeA (Ko 1%, IRV — b~y THUEO b OIXIRE L EE L, BEBHTH DY, s BRIk
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(ﬁ&% o b BRANE REEE S
jr&%%
f {&ﬁg

i
o
X

RRE VX (%WE%(KM
| 7K

Lol EE A
N BRAEE !

AT BIRE O OBRE R — vy 7 CRIFH2.66 =4 i O/ )

#5184 RIS 7 2 RS OB

FOWERE, HHWIEAMIITH T, JEI20~30mOBRE 2B ICBL L, —fkic B L [
ENTRE D, ZOBESOBIIEEIRGE S EERE « WiHUE THES TV D, WKIZb 20, bTn
R AT, B{bERE<EENR TN D

Jet (Km) (TR A~ OCE3 T, M IUTi, SRR CTIRERO L 0RZ LV, EIKE
oy LWy LN Y WE DG LA DD, AR COBE TIIME D H R E N, ETo, Uk
E G IRk E R DERe, OOWIKERE R TGE b H D, Mk, KRR KRB A S
LN, AIEE & R E OBLIRIEE OB 0 RFTINC 0 Ai L, KEBRLREEILE O EcHile > T
W5, BHOBITHD Z L, HEIZENZ &2 h, Zhz—ih, RS (Km) 28907,
BHBfR  TE L OBRIIATITH L2, BXH KW TEHE, &2\ IEEA)IE % EEE
AREMEL BB, EALE & ORI, KE B ZIEBRICHIC Ko TBbI S, AT, s
(Ko) EoficiEE A LiE (Km) 2K T+ B CaE N Eie > TB Y, BEORZEGRE ~T
D, BKRE LTHD EEGITE> TV D, AEOBEITEMH LITHEREIETn D, —F, o
TA T RE B LREEIE D LICER 2 bbb D, ZOZenb, ABIEHBIESH 50
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RETEECOEEEZZHARRMERD 5, LA DHNG BBIED & 2 ARIEM RIS T

%

Yo AJE DR LEDIEIIE A % DO

NHHEDELTHOm>TEL,
LR AEOBE Ko) 7oL mo b zE T 5, #Rid—% (1960) 10) (i, BRE 5
PET DIAIIRD EBY ThH D,

“HCH
Arca aff. miyatensis OyamA
Glycymeris vestitoides NoMURA
Acila (Truncacila) sp.
Yoldia tokunagai Y okoyAMA
Nuculana confusa (HANLEY)
N. inermis Y okoyAmA
Mytilus grayanus (SCHRENCK)
Placopecten protomollitus (NOMURA)
Lyropecten S-hataii (NomuRrA)
Chlamys arakawai NOMURA
C. cosibensis (YOKOYAMA)
C. nisataiensis OTUKA
C. swiftii (BERNARDI)
C. cosibensis hanzawae MAsuDA
Monia macrochisma (DESHEYES)
Astarte n. sp.
Cyclocardia sp.
Lucinoma acutilineata (CONRAD)
Clinocardium asagaiensis MAKIYAMA
C. shinziensis (Y OKOYAMA)
Clementa sp.
Ostrea rosacea DESHEYES
Macoma sejugata (Y okoYAMA)

Trapezium sp., etc.

EH
Haliotes n. sp.
Tectura asmiiformis (Y okoYAMA)

Cellana sp.

METT B,

ZZCIE I, HEFRRJE WD LI — I RE T io
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Puncturella aff. nobilis A. ADAMS
Neptunea modesta KurRoDA
Eunaticina sp.

Ancistrolepis sp.

Propebela sp., etc.

(i - mERY)

B4 RO BES 2 HEET DLA KB EST (1964)% IC LERO LBV TH S,

Neptunea modesta (KURODA)
Buccinidae, gen et sp. indet (Ancistrolepis ? sp. )
Nuculana nidatoriensis OTukA
Chlamys nistaensis OTUKA
C. cfr. kaneharai (Y OKOYAMA)
Patinopecten sp.
Ostrea sp.
(B7E - KB EIT)

£/, AEORRIEE I IMEABEEN G Eh, BISIHIOTRE OO X R EZET D,

Actinoptychus splendens (SHABD. ) RALFs

Aulacodiscus sp.

Cocconeis costata GREG. +
C. scutellum EHR.

Coscinodiscus curvatulus GRUN.

C. lineatus EHR

C. marginatus EHR. +
C. oculus iridis EHR.

C. radiatus EHR

C. stellaris RopPER

Denticula hustedtii Simo. et KANAYA

D. kamtschatika ZABELINA +++
Diploneis smithii (Bres. ) CL.

Grammatophora arcuata EHR.

Melosira granulata (EHR. ) RALFS

M. sulcata (EHR. ) KuTz. ++

Stephanopyxis turris (GRev. et ARN. ) RALFS +
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Thalassiosira antipua A. CL. ++
T. decipiens (GRUN. ) JORG. +
T. kryophila (GRuN. ) JORG.

T. manifesta SHESHKOVA

T. nidulus (TEMO. et BRUN) JoUsE

T. excentricus (EHR. ) CL. +

Thalassionema nitzschioides GRUN. ++

(e - FATZE 28
PR O BACABRC OV COKBFEIT (1964) 2 1F, 25 IERERIBHIR 271 L BFRIE O A A
BT HLEZONTERED, EROERHRBDOHNLDT, X LOFEL R TREERHD L L, R
MBI UL, (LAEERO B2 B1E, D. kamtschatika 23ME5E (K925% % 60 5) 52 &
Thalassiosira?® & 72 Z &, Actinocyclus ingens% X &, Cosc. marginatusiZ b Z L\ 2 &3,
BED L 25, Pt B0 LB EOL A st R OME 2 330 L B N2 LD L ThH
Do ABOEMEICOWTIIAS RS BICHEFAPLE L B,

I 8 & Mk %

EIRCITZRE - ZIE - AP - TECEDR H Y, 2O 13RO b IEAE AR O 31 =%
ORFWRET « - LEE, BLOKREFEF W E EcaE<, BARIE HThneExs
OBV TNEFHE=ADO LD T, RaEE2HEKRKIIRNZ LML THRABHRFTITHA I,

ZikdE (Db) (TR A CRE T8+ FBERE OB A RIS 2 B <, hsm+ OENRT, #EK
2 B0cmEREE, B - BN T ARICEE S E TN D, HiIFTHD EROLI ThHD,

No. 20 Mg f i Libs (RIER TP e)

BEgh - RHR A - WA - A A
FEAIX0.6~2.0mmKAKTHDH, WiEEAIZ0.3~1.0mmKTH - Toi, HERIZ0.4
~1.0mMmK T, FEEAICEEICERSL TS,

Fk RER - BUER - SEEA
RPRDIRALAE ~ A4 7 o F v 7 Mk & "3, REAF0.2~0.5mmKk, HUEAIZ0.2mm XK
T, #EALL WD, WIEEAIX0.2mmK T, fREANEHR L WD,

ZIE (Da) FAFHCHM L, KFMET - - EfEEZEERTH D, & IClEHIcZD
RS MEM N S S, 111130.5~10MmD & O3 T, HiG A 05 K13150mIc b 2 LIS T H
Do BBEIFEOTR OB A 2 L, ARCEEa - RG22 oMU A2 LIE T, O KR
FHETHY, R LS STV 20N 5, L LATRRO XA (D) 12812, AL
OIBMEFEMETR L, AWCB7ZE "2 RT 2 bR (Da) & LT Lk, KN REn %8
TCTHDLERDED THD,
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NO. 21 MR ils (MNP EEEs sy, KTl k2 5 <)

Bidh : RHEA - AU
BEA1X0.4~2.0mmK<T, £, HRTHDH, MIEAIF0.3~2.0mmK T, REEHIEL
B BRAICE > TRECBERS N TWD, IELGHMER L BEbh 283 abLH 500 L
7R, ERLES I AN O SOSRE B,

A5 REA - R - AN - SRERIRLRAERR A T, RUTEAIX0.2mmAR THR TH B,
B 120.1~0.2mmA T, BRR~HRTH 5,

NO. 22 HlERZ s CaIFHLILSEL, RTHE FEE A AR S & B <)

Bidh : RHEA - AU
BEAIF0.6~1.5mmATH S, HUHEAIZ0.3~1.0mm KT, fFIEq - WA 72 &2k
Mz ko TRAeICEHRSALTND,

A BHEA - SEE - SRERIED - BUE - BRER
MRk~ 7 4 F v 7 kA2 7T, BREFAIZ0.2~0.5mmKAKTH 5, Wil A130.1~0.2
mm AT, BOR, WEOEE R, SKEREA30.1~0.2mm KT, BIRTH D, MUIE LI
0.2mmAk, FEEA - MERCAL L TV B,

NO. 23 HMEf i a2 ls (G EFEE VA T, KFHE LiE e K e - # (0c)
ZHE <)

BEAL : AHRA - @A - iR
BEA1X0.6~1.0mmAT, NIV ETH D, HiEHEAIX0.5~1.56mmATH 5, HE
F130.5~3.0mmAK T, FERITHRIEA « IKEBESMIC L - TEBLS LTS,

L RHER - HANER - RER - BUES - 8RR
F7 4 F v 7k E R, BHEA02~06mmA T, FEMk, HAMEA1320.1~0.5mmAk,

BB 130.1~0.5mmKk, HUEf120.2~0.5mmK T, FREALL TS,

froezzilzs (D) ZA)I R CRERO AtEAREEEZ H <, h2moAIkT, s & o5
B LA O D, fERASE DR EANES M2 — IR T OIS L, SIRIENAT WD B AS
MCTRIZL, B =ROKIELFECHEEELROZ &6, BERHOBEATHD ZLIFHRTHD, A
HINITEER) I 8 2 WIE K FHUE TR T O AR ZIIEEE LR CTH Y, TOREOEA L Ebh
by BETFTHDERDEBY ThD,

No. 24 MEBESNVE Aoz g (Eal Bk
BES  RHEA
BHEAIT20mmK T, IR, RN HREA{EL TV,
Ak BER - A
vr ¥ Fy silikE T, SPROBERLEAREROAEN LR D,

ARG I RIS PRI AR L, KRE R+ IR 2 B &, Z OE T & AR
2H PN KW L SRR A Z B bORH 5, AIRO M1220~200m, J&ERATIC ILA% 1L
FED X H12500mIZ f 5, ARIREEE - BORETEOREET 5 b O L, HEIERERELCE (Dr)
ThHN, BHREE Tho72Y, TIUBETAZ bbb A, WHERLOEZEHA (D) & LTHE
PGy LCR Lz, B & 2 WIS A IS THIE ST E L THHET 2 b0 L 2
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W9 ARIEFEOVACH AR HRREEE L

UABETHY, BZLLENTNOEHIEINI S TEALIZLDTHA ), —HOEAIZONTE T
TOBELZ REITROL D TH D,

No. 25 MERHCE (FRiLiT)

BEAL A0 - BHRA - BER
AHNX0.4~1.5mm K CTHED 2 WILEM LI E 2R3, #AHEAEF0.2~1.6mmK<T, H
¥, BERT0.2~06mmAkT, L,

B EER IR 2 R T,

. 9 # A &

TRANE (fnd : AVE%, 19499) [IKEFEZEAICE, BHICROAREN GRS, ARHEN T
R RO LA OHIE TH %,

B 68 PCH PSRRI o ST TR TR — . AU T IRRE O PUIIRIC L < FEE L C
W5,

PEBLVBE HIFENE IR > TR HICZ ORMNCHREIIC A L, BRI T fifiFE A L
WY, MR EH250m &RV, AL O LA TIE30mERE TEi< 72 B, AR CIEIARE A A I
Wil 282 T2 O Pl oo B IRE & 7% - TRPTHIC T L T 2,

B AEEEESICITEEY (Ao BEE, ZO LIRS~ KARS (Am) ICBkL, &k
BT IR L MR & e D, BEMERERS (Ap) IZULITLIRMEZ 28 L CTHAEL, MEIRIZIZROR
BERLOEHBELTRILTH D,

BEs (Ac) (ZELHERDR OHERM <, TAEORFR RS A D, + IS 1T Bk 2 ithos B

o FEEITEIKE, JRE CRESCHGE 2T 2BAN Ny FIKICA->TWD, BAjesls/ va—n
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#2014 AENITIETA B D ARAE
CORETIEBIR YL MR- E o T D
Ro2WFV P ARZR L THIEL, ZOEMNRIGS L X - RO E S RERTO D, L

VXA 7R B 1T L WA BN IR A DS R b D, S (Ac) IIFRMER LS EE
IR A 72 Z L 3%,

R A (Am) (30000 METHIR T, BRECGs « BEKER S & LI LIdHiEe, BRI
Bk TV NEITRAE U B 138 o IRHIk O35 8 O A3k v MEIZiE Wiy b & 5, Makiya-
ma% k< &io,

BABEDCE (Ap) (THPRIEDEE O Z L9320y,

BERER ARSI IS DT 228, B SR E LTHD EEARRICH D
F IR I T, R EE & 2 VB UBICT Ny b5 BMRABEITIC A B D,

bR BEES»OIXB/AZEL L, NARK LRHMOARRE2 G, Chlamys akitana (KEFE1TH
iE) ZEREE L7z, BEPKEAJEA I Makiyama %z @i s & de, A LB BRI FROAE D 54
Pe=8F (1962) 13U D K 5 2o AIRE b 7 DAL AREZ B LT D,

Cassidulina japonica AsaNO et NAKAMURA C-
Eponides karsteni (REUES)

Bulimina pyrula o' OrRBIGNY

Angulogerina kokozuraensis Asano

Epistomina elegans (o' ORBIGNY)

Elphidium subgranulosum Asano

I »” W m m O P

Gaudryina cfr. oga Asano
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Cibicides pseudoungerianus (CUSHMAN)
Planulina mediterransis (o' ORBIGNY)
Lagena sulcata (WALKER & JAcOB)

Polystomellina discorbinoides Y ABE & HANZAWA

m O XUV XU X

Globigerina spp.

(BEEAE - Al %)

JEN— 55 (1960010 13 Z AT MM OIS LT, EVH LW L Z2RTh, £4213E0
WA Z R Th Y, AHIKORABIINANICEFBOME LS EN52, WIBOBIMLE 5
DORFYTHSH E LTS,

II. 10 B T # 5 /8

AU (3 B [ O JE AN EE C, BB1B: i (170~200m) - 52B¢ [ (80~140m) - FE3EXIT
(60~80m) - FHEAB: [ (20~40m) X OEGEE R (20m) DSHEAHED LD (HEREMR) , =
NOOME EICIT@E, - Wb T, L XIS LAMED BEHERE A L, HROBH =%REB-oT
W2, ZOBEEIE—E LRV, Hi@4A~5mUT, LUK > TEHEI LIRS b HLND, L
L, 7Z2/Zidm LICH g 2 R <H0 b b 2, WHEHICH V Remhi 2 /3 518 CiE, KW
FOYGD 22125 & S & T DRVEUEIE R A b, HiRTE 2 K< 5a THHERK ECidmz =3 720
iR L L CEALTho, HRBITEMOLDIXTZEAEARTETH LN, BALOHDIZRD LU X
S TTHEFIZ0 2> TREERN 5, B AR5 O 3B I i Be It & B 8 A L TR 1,
O E S WA COB0m2 S EIRD1MOME CHE Y, 2kL LT Offidsdbo T2,

G: 4B REOBE
R 2 AR PUERIR A O BEIK £ T
F2LX BT T A DD By HERLE
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M. 11 #EYERERE B L O e

R IR Ofihk, & IR - BFNTRRIAL, 2 U CHIBLLIFE QW IRk % 722
LT, 2hEhofil Thb,

BEE LTEREIDT N TH D, SMITTEL LT - BB IO LSR5,

Wy EHERE B IR > B B~ TRIRAHE ORI B D F CHERIC /M L, W2 57> Tnd, —RRICH
BUI/NEWNA, EHEFOHDIFRRKE N, W ILOFRIIIHE IS+ ZIEIRE &0 o, ORI
LI ZEEGIRHERTE BN BV, IR S 2P RHEM S ET 2 Z LR L 2> TS b DD L9
T, ZOHBTHARILNIO X 9 (T E 2 23 A A F CERIOBEEDE N & 2 5 TR S L2,

22k BEHERETH LN

M. AKREBOHIEE X OHE

MES & Ui

RIS 520 (R LA S s 0D AR B 4Ry 00 T T 1 7 A9 3Lkm D WM 8 2 B ARHE LIS T, K
500m P4 5 DRI D BEER O/, DN O DETRIROE E Y BMEET S (B523K) .
BRO b OIFHEROANSEATEDHHET (A) , £353m, M13modbiE o &gz &>
KT, PREICHE S6.0mESEMOED L I 22O00EEV RNH Y, EHNDRDL LW LICRAR
RO LS IR Z D, ZOBBARBOERBERLTND,
ZOEFHOFEALFEALIBOMICM D2 oD BN H Y, ZIIXAEWICELL, ZoHEICE 5100/
BB EIZOBNT, ZALBPUEOBOEAEZ DY, SHYOUMBXTIFIUEO R L L TERRS
ncns B,

TE2) ATBUXHIA P HIRATNT AN, (ORI B AR iR & LoD, B4R LHE OMPTE (BUSIRA )
DERBARNICHET 2D LWbR TV, 4A DY ERBEEMEROKIZLD L ZDOERICARNELDLHFIC, 2REF
IS (ETEME — 17146 — %) L6RREAN (RMGFEE) L0355, KEFITONL 0 HEEOKEENA L L TRl
FHFRIZ T CTOWICARZ G &1T72 o TNZDT, BELL2REFAROHOR R THA I LD L Th D,
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B
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’ 5
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0 00 20m. o E
b 2T /N N S (VA i |

EirZIE YNV ORI

FRORIFHIB00MICITHIED 1 FEE A H Y (C) , ZOEFNNL ONOBEIEROEE Y BH - T,
HEONLOEFTNFES b, HEK EOEMO 2> (D E) XZOEOETHEEZRTLEOTHA ),

IREBITED® D LRI, BOFEEEZ2~3mMOZENRE D ENTEY, ZodtEMC2 7, &
I6MBILOS.5MO/NEROFEEV R H Y, ZOEMOEGOTEHITEH I3mOFHE N HEE, S
HIZE DM E S2mO— B LRV EEE AR ST\ D, RO RILII80mMD Bt (B)
WIRFHE A By (525K)
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# B
AREDOEER XOED OB RBERRT 2 01E, BHIZL A KIRES T, ZIUZBEaOBRKERD
HEPIET D,

Hiukg o> — i EAHINSO W40" N THv/e v A 2777, BOREBIITITE A EREDEW
oM SIAEY, Fo, JLEEICIENAS E60 SO I & TN R HEIENRD bl
5, ZALOWBINTI LN TH D, TEICHT D RAEMERN L OREAN BT 2RO
WERT O, BHIRNTZDE & D DNZRWVA, ZORMBIRE, SHBEOKTS, 770 2K
LTS Ko IZbing,

TS FHROEWHTE ORIMNCIE, 2GR GBS N EH L, AEBEKE S OWEZHA TV 5,
T LW T L2 oAU, BERERYE - ZIEBIRABSE DRI L 70D, BE L TR EICH
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(Abstract)

GEOLOGY

The mapped area is situated in the westernmost part of Aomori prefecture.
The area is composed mainly of Neogene volcanic rocks and sediments,
and partly of Pre-Neogene igneous rocks and Quaternary sediments. The
stratigraphic sequenceis shown in the following table.

PRE — NEOGENE

The Shirakamidake granites, the basement of the Neogene, outcrop only
at the southeastern corner of the mapped area, but they extend widely to the
neighbouring district. They consist mainly of schistose hornblende-biotite
granodiorite.



Table 1

Age Stratigraphy
> Recent Sand dune deposits and alluvium
&
o
g 2
& 8 .
& 2 Terrace deposits
B
A

Akaishi formation

Juniko tuff member

>
=
& . .
> ] Odgji formation
Q
= 8 T
& 5] " :
. i ation
go B Tanosawa formation Kurosaki form:
8 .
Z
Odose formation
Fujikuragawa formation
Pre-Neogene Shirakamidake - granites

NEOGENE TERTIARY
Fujikuragawa formation (500m in thickness)

The Fujikuragawa formation, the lowest of the Neogene throughout the
mapped area, is a thick accumulation of andesite pyroclastic rocks and lavas
almost without normal sediments. Most of the volcanic rocks have been gene-
rally more or less subjected to alterations such as propylitization, and changed

to greenish in color. The formation shows violent volcanic eruption in the
earliest stage of Neogene.

Odose for mation

The Odose formation conformably overlies the Fujikuragawa formation, and
is most widely developed in the mapped area. The formation is divided into
the Lower, Middle and Upper parts, and the lithofacies of each part is shown
asfollows.

Lower part (600m in thickness) : Andesite tuff breccia and lapilli-tuff
with intercalated sediments such as sandstone, which often contains plant fossils.

Middle part (500m in thickness) : Mainly andesite pyroclastics and lavas.

Upper part (200 ~300m in thickness) : Mainly rhyolitic volcanic rocks
such as lava, tuff breccia and pumice-tuff with conglomerate, sandstone and
mudstone.  The sediments contain both plant fossils and molluscan fossils, and



accordingly the Upper part seems to be of non-marine to marine facies.

Tanosawa formation (20 ~ 80m in thickness)

The Tanosawa formation unconformably overlies the Odose formation, and
is distributed in the northern half part of the mapped area. ~ The formation
consists mainly of fossiliferous conglomerate and sandstone, but in some case
is accompanied by acid pumice-tuff and mudstone. It contains many kinds of
marine fossils such as Operculina complanata japonica Hanzawa and Patino-
pecten kimurai (Y okoyAama).

Odoji formation (40 ~ 300m in thickness)

The Odoji formation conformably overlies the Tanosawa formation, and
is distributed in the middle zonal area between the eastern mountain massif
and western peninsula.  The formation is generally characterized by hard
shale, while volcanic facies of acid pumice-tuff (Juniko tuff member) and
partly of basalt agglomerate predominates in the southern half of the area.

Kurosaki formation (150m in thickness)

The Kurosaki formation unconformably overlies the Odose formation, and
is locally distributed in the southern corner of the mapped area.  The formation
consists of conglomerate and mudstone, and contains marine fossils. From
the restricted distribution and difference of facies, the stratigrafic position is
not yet clear, but the formation seems to be correlative to the Tanosawa forma-
tion and partly to the Odoji formation.

Akaishi formation (30 ~ 250m in thickness)

The Akaishi formation conformably overlies the Odoji formation, and is
distributed mainly in the northern half part of the mapped area. It consists
largely of black shale, but partly of conglomerate with molluscan fossils espe-
cialy at basal parts.

QUATERNARY

Terracedeposits

The Pleistocene terrace deposits are divided, in ascending order, the first,
second, third, fourth and fifth ones with definite surface elevations respec-
tively, and their distribution is extensive along the coast area. ~ They consist
mainly of gravel and sand.

Alluvium

Alluvial deposits are developed along the rivers and sand coasts. Sand
dune deposits are narrowly distributed along the southern coast.

GEOLOGIC STRUCTURE

In the area, there appear two structural trends; one points to NNE-
SSW as is represented by the prevailing anticlinal axis of fold and markable



fault with the same direction, and the other to NW-SE as is shown by wavy
structure and fault.

ECONOMIC GEOLOGY

Copper deposits
M atsukami mine was worked in the past on a small scale. The deposit is
of vein type with gypsum in andesite tuff breccia of the Odose formation.

M anganese deposits

The present area, namely the Fukaura district or in more widely covering
name, the Nishitsugaru district, is known as one of the typical provineces
of the Miocene manganese deposit in Japan.  There are found many deposits
which are very similar one another in every aspect, and in these, Maruyama
(including Teranosawa, Kitaichi and Miyanosawa deposits) , Iwasaki, Fukaura
and Minamimata mines can be named as representatives. = Because these
deposits are rather small in scale, the history from the dawn of exploitation
about 1891 down to the present time has been the repetition of mining and
closing, and now only Maruyama mine is worked.

The deposits are bedded type intercalated conformably in sedimentary rocks
mainly of the Tanosawa and partly of the Odose formations, and are generally
associated by gangue siliceous rock called “Toraishi” and montmollironitic clay
called “soap stone”.  From these mode of occourrence, the deposits are supposed
to be of submarine hot spring origin.

The ore is made up only of manganes dioxide without any other metallic
minerals. Mineralogically the manganese dioxide ores are pyrolusite, todorokite,
manganite, cryptomelane, ramsdellite, yokosukaite, birnessite etc.  Especially,
Maruyama deposits are known as monomineralic camposition of todorokite.

Perlite deposits

Although they have not been worked yet, the rhyolitic rocks such as
lava, breccia of pyroclastics and dyke of the Odoji and Odose formations
are often perlitlc, and these are estimated as one of the resources.

Acid earth deposits
At Hakudo-yama area, the fine pumice-tuff in the Odose formation was
mined as acid earth on asmall scale in the past.

Brocade stone deposits

Brocade ston, a kind of jasper, is generally collected as ornamental natural
stone, but about some of them was made an attempt to use in the ornamental
industries in the past. Hotatezawa area is known a productive place, and there
the brocade stones occur usually as boulder, but the original rocks seem to be
intercal ated near the boundary part between the Tanosawa and Odoji formations.

Hot spring
In the western peninsula area | wasaki, Fukaura and Rokkakuzawa hot



springs are found, while Shinyu hot spring wells out along the fault bordering
the eastern mountain massif. At present the former three springs are used
as baths.  They are of common salt or carbondioxide spring in chemical
composition.
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