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ERCANA DU E GDREIE - T AV A NOWERS, FRER TS, ZhbOEAITHARL
HEVLHALWEHERL, FLLBRTH D, RIEES T OESEEY ORI R A b -k
a7 LIc@Efsh, Ko TnD. BN LR O OREFICIE, FRFA b
DIFDFRALIRA B BE T TV D, B, @LELELORIGEES S, Ko riiks LT
PETARREA L RBED L EENEECTEROVARD X REPHER 7T, ZAUSH LT, P LHPER
ECTEHE A DOWE TlE, FEZELLOIXEDI NP RV, ZRODEEEE T THRET L L, fikf
OREMHRE R RLCESRL I O 2 0 CRMBEORENEL TV D, AL, BEERICHS Bbd
DWVEBAT T AL LD D TH A H. ONDRIEREDEE FORMIIKOELY THS.

No.9 BEHMA AN A% ILE (GSJ R26424)
PEM : BIEIR
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Bigh : 2mm L FORER (26 B&E% LU L)
DIENEREA &R L/ s
Nob.

o RIERBEAO R Y U —2 20
BE LT KINH T AR - BEBRSED
PRI LD 5

XRD CTHRH SN2 ZEEHY : R4 b

Nol0  BEREIFHER &4 HAER 7 A 3
A~ -Z=E (GSJ R26425)

BERN /N IAHE

BEdh - iR 2mm ORER (15-20 %) &
D EOBEPER - RTER - BEERL.

3k st R A O A KLU Z A %
B L 7R BB b 3 D 5 .

XRD CTHith S 2 BEHW - REDfAdk.

No.11 BB Z LA (GSJ R26426)

BEM : /NEE AR

BER - AIEOIER SRR A OB Z £
ate, EHEEMIIEEOIZDRE
ANEE.

AHL B 2 R T RARBR A OM 2L
B LT SR E I ORI & KT T A
% (B U EER B D 5.

I /NEAR I LIRS D% L B XRD CHH SN LB - A>ERA>
(=) &k IR s (F0) BRA - B YA k.
CPRIHTIT 55 JEI5)

No.12 ARIARERT A YA~ (GSJ R26427)

BEH - NEE T BRIE

BEgh : 3mm U FORMRA, RIGIEL-ANA « BEFOIEZDHEL - 7324 bbb 0 FRE%).
HE BB UL REMEE. EWIEEEARE.

XRD THiH &2 BEHY - RO A5,

LICEEOKMAT, & UTRIKABLE « KILBRICEDNOR Y, 1ECAa ) 7THEKEHS
mEXMES . BIKAESS I em 225 Im #itk, RICE3m ICbET L KEHREZZATHD (B9
) . EISHRLEE S R0 K RIS 72 ED D72 ), KRR TH S, kiliEslE, E£& LTEED
BWAEICUIBRR OB A Z ISP 2%, BIIRER - KA - IFIKEREZ 2T 5.

KINBEEIRE Y, MEEZET2000%<, REA - BIKE - FIRAREDMIE > T2 K UBEDRHE &
AVRL->TWD. Z2OED, KFEPIIIA=Z ) TEEBRKES LI LIEHRENRS. BIKE - e -
FRIK 72 EDFIADOEHENA 2 TR LY EWHEAZ R 5. 223 ) TERIKE IR IS0 KIS &
FND. Fiz, KEFEPICHENLLIESET, B em 20 1m ICETDHILIEOMENS R DD, —HK
IR, WM 2R 2 BOBEAMER L b0 by (10 1X).
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ANEERIRZE LS D T O 22 LU BRI A S (1T AkiE)

F10[ /INEAE IR L LD 22 LA
IS OZ LA K I LRI S
L 2D FlZo B e o
TR CRIBRR )



20

IO ORIEE b EEOEAIFHIRIC Lo TR S, PR &P ILHERE RO b O AR A
M EMTF AT B ST, B IS ORI O b OC@mELBIILEL O b DI2iX, Hiha
WA OIFPRRARCIRGBE LI L EEND. £, TROLOKMEHIIRKEBIBMBEO G E
Eie.

TACE KA LA 2 L LT DWMACEE (Hr) 13, RIAH (Ha) ORMICERENTET 2. B LH
PEAHE O b O/ NERE IR The b R <, BALICAMICHE 2D . Z oMo b OISR A K S E E L
U, MNCERPEREIE 02 1A B BRI S 70 & 2 B de . BB 1T - WAL - IR AR %
2L, MRLOERE & BB HTeo®, FEORZIILKRWERGFTHS F11K). EES Im TR
AUREAE TIEABALBERRD 5D 2 LN WA, L OMRIEEKE & OFEFIULEMARTH 5. £
7o, ZAD OBFEEKE IR IR A DL (LE O K IIER SIET D 2 ERL . BEIEMITEICARA T X
4 FTh5.

INETINFTIE, WHCE - T4 A MEENRS. TR L OESITHWREEE LR L, MELAD
BEAICETe. BITRALARHKEATH S, mILBIL RN ORE TR b D1, W& kEOBRA 5K
ENETHD. ZOMEOHLDE, BENELL, ARAZ XA MOIE), DPEORRE -2V VA M
EORE LI & A& G T
B ATEILEORZ A E KIEEE, B 12O X D1, BENTECEEE T O Ffhes s Ot
BT R E R 2 D, BARICER > TND.

m. 2 M % R =

HEFRIE I, KFWE LRSI (1929 M S.) IZX o Tand &4, HBITHER - K5 - A HIZ L -
THIAfr Sz, mk L7z X o1z, iR (1930) - T4 (1930) BIE Iz L Lo Kk g S
JB &L T, TNENKRFUER - KPR & AR. £omiEEs (1934) 1%, ZORYECE BilE
LWwHrsmar 27 (F2K).

AL, KRAEBEZ NGB BS - 8 - IREREOHBEEEL TO2HET, ENCHKER
WRCE 72V LIS O ks 2 £E 5 . £7-, Operculina, Miogypsina % #J]6 {R 12 HENE 0 A FL R0
va - v= - B CRkx 2Tba R 2T D —IBICITE LA - EER b AR EbET 5.

B PRIEHET B R E 2 5 BB AR Z R CHE BRI 022N TOWRRWIE RIS R ET 5.
ZDIED>, 8B WA KRVE S O— v & (439.9m) FAO/NRICHHFBREB AN,

STHRUVEE AN HERD 5B B ORI E 2D RO O BRI L2 9190, b 1A
TN S/NETFN] - REFNOPRERT, 50 IRV O RIKAMITIZE 2 77 A mBERILEIT IR - TR 47
ﬁ?a.ﬁm,¢Hmmwf%,$mﬁm%@§%ﬁﬁﬁﬁ@ﬁﬁﬁﬂM%m%m%m%aLfﬁﬁf
%, AKBIIVEEA R TR HEL<, 1000m AIfZICET 523, KAME T2 &1 500m DES %
BT D, ZOMo Ml TR 100-200m BRETH 5.

B OAREIIWA - BEE - BAEERE LIRS ZME O D, BT 285 40MAEDEIZE-
TWHA - BEEM (Ts), JEEMH (Tm), LA KILIBEEREMR (Tt), EKEWE - JEEH (Ta) ¥
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ANERREIRZE LA E OFAVEEEIR S & BATEERAE OB (NEEER)

12 BEEACHRE O
RCEVEAE OB AT
ZRTEH 11T & 2 /NEEE
WL LCE IR D%
A BUREIR F B
(B JRAE 7749 1. 5km)

21
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IRy ENSD.

s - HEE (Ts) 13, ABREHRICEHHENICREONSEMT, REONMEERIChizoT
Ll EHBEIND.

b4 2 LAV O PEE R MU T UL, BN & FBFR A - AR - /NIREEIR - BRI IRk & 5% C
BHIGRERIC 20 T, HBREOEETICHh GRS LD, £01Eh, RAEHEERRTAETHEN
T3, HIZ, ZOWE - BEESHINE I O8I G, KE-FIIRR e o, K98HE
R ORARATIE 72 LA A 5 .

AREEE LUESH10em 2> b m BALOBES EWia & OFRENH 20, 22 L E K LR K
BRA R - TR 78 & & fte. B OMRENE, MEH D EREE TALT 5203, FRIC H BRI 8L
W, A4 o YU O B BF PR SR AT I L KD D Y A X OBEE T DB R Zhx LT,
B OIRA T ERARRES CIIBEA MR L, K02 O H Y X Ch 5. HEFRMUTCIE, ThL
DRFWE % RNEGITE S REE SRR oD T AU S I PR - A R D B R O MR
no GE13X) . BUTIERR AR URAO BB - MEERZ IS % <, KED A KA TR
BINTND., TNOLOREKEEEICIE, RE¥TH - IX 2 EOIEMERE - V= FORA N2 HE £
TS, BTN IO T, BUTERSMAE L, THERWLRERL 2D, BbLAEHT

(F 14 [R) . HEREIT A CESS L R, £ LTRIEN LR D, BISBOGIIRIKE - B - K
o IR AL 2T, B L TRIZBEL TV b0 b RN, MR - MBS E 0% LS
Mz T, BROBAZIGECAHANARIEREDELEEND. TOED, WAEST A A MrLlo
BLAET S, D OBITHRT 8 EOLAICE DSV AIKE O 780 LIBPE DS I X > TS
IANTND.

—J7, BEE L HRET HWAE, MR- MR T, —EITMEEE Th D, AIIHTER R TR E Rk -
PRk C, BULT 2 & KEGH D WVITEBE - BHARILEDD. £ < OWEITERIKE CEILHE DB T O
EPRARLAA 7 XA MaeElkl L, AROEFRITLBI/NS V. $£72, BWEEZLAIKET, FiC
B RJE - Abdr o IR RIBFAIT « BSLR 722 & CiE, RGO R < TIRRMAR B A KA 2 K
T5. TNHDOFAKDTIEBRALHEILBOZRIIHKRT 20D THS. Fz, ZHLDWEIZIZIREYD
INAFRKBDRIEAR N UIEUIEE EN D, WEICITRREREIEZ2 b 001E2 (BB 15 X)), REEHZF
ITIEFRPARIRIER 2 R T b ON B 5. HEFRABEOWEICIE, APRIERICH - T Operculina OfLFH
BELCETS (6. £72, ZhHOWET TIE Operculina « Hilf - #E R & 0N & FE Ik
DOHIE S DT EBHDH. ZnbWbaDE bElE, %R 5IREHDE(EICHESTHAZHFTY
5 (151,

RBER (Tm) 1L, WHEREORSEEREICHRGIES AT 20, 1EMIS/NEFIHH « KEF) R

RIREGVE 7 DN T 78 S Wike s A3 5.

JEMIIEaE B L, a - BARICE - A2V TE KNGS 7 &2 8de. Ve8I 3mR 6 - 1
FIREACTELT 2 LKA 5 WVITRBEICEGRT D, — RIS TH D8, REMICEA, TR
R VRO R ER A R T O b H L. REEH - MKV A XTH DR, & ZAILK > TEM
e VRYE D D WITERETIRAEISGEN O b H 5. BIHE TIHAIL S RIS, OO RAEH O
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H13M KPR ORI () 2 NEEICHE S RITIRE O RREE (7 150)
(HEFRANE, /2~ —OEN RS H)

B4 WAIFREEE T OB TE Bk - R A AT, FIREE T
B SN TS (HBFHRAHE)

HE LTSRN THD (FITH) . ER Ui - BEEH (Ts) L OB TI3h7 ) HEBIC S
JEafkie. LML, TNOOWERBITS — XA MbE LR, ZOIEHE TALOJes & DEERS
WMBNTHD.

Vs D EERHERIIAA 7 24 b - BEL - AF - BT TF oLl THLH, EIOKET
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%15 HEFIRIE O - BESHH (Ts) MRS 2 BLIRID S k2 # 0= Bt 2 > < 5 D2

F16[ MR T A O S RE OR AR > TR 2

Operculina complanate O kA1
Z % FIVEERLD)

(Nv=—0DOkIZH

f& - ROk - BERE E DRSS
T, g OEH R E VOB T
H5H. HEREOWRED Si0, EH T
AL 3 BHEDPRE TR TIRY. BT
LT, BREORSE L XISBETWD
S, HEFIE ORI S10,60% 15 &R
DIZx LT, BERIEDIRAEITE0%E D
bONRZW ((F£D. ZhiEEFEO
JeA P HEFRE L bERICET 72D T
HAH9.

PR MU O PR AR I IR S5 em 7>
H¥m, FHIIE 10m 28X 2 BAEEK
HRA Y TR - AT Y TR
BIRAN S EN TS, 2D D
POASEIFIR RS CIEIes P OB & L
TRBEREND. JEVEIKE TR A
Eb - HEEA S ISR N o TR E
L, ROSEEZRT. 210 ORI
TR T, MILERART L ORE
V. b h, BREE TR R OB AR
A3 TN Z TSy B S T Ak



25

LB BB LT & ey, BJFIcmh
S TRIEZI T, BYEEEIKE & 5\ 3%
IREW ST 5. Ticzo ki,
WA ¥ — TR BEEE b o TR 1 X
DRI S - EURKEIRAENER D,
5 OMRLEEICE - BRI B 1TE 0 D
e & P H KA 7R3, 7Y b
KTHBRE O 2 RTORRETHD.
D O RFEETEITAK R KRR L L CHE
BlLibotBZzxonsd. £, 22V
T RBARIIFIAR RO HDNRE. 7
TR S I E R A 70 Lkt % 23
5. ARSI A A H A b - R}
RO - AERETHLNR, LEOANA
RREBEFEZHOILOLHD. ETREE
DKRIUA T ABNRY FESTODNR, B
fha 2T DBARIKE IR T Frr
WEBNEL TS, —F, A2 7Rk
PEETARRE LT HIRE - ks
2P0, HKE - KAOEARDOH O
LEHETLTEOARDRTY HoToHim
WERT D, WERIEWITYARFA -
READEINVEOLY - FARENEEND. REBOKLA T A LIS TWDR, KEHOIHR
tHeZ b L b T Faran@bois.

RILEXLEEREME (Tt) X, E£& LT, BEEURHOERRER & RBEDORA) & KET)
DTS 2. AT E U TLIEKIEEEIRE O 2 50, 12 IS IR AR - A
WEPK A« BEIRELRDH « VB0 ¥ RIS ERTe. E70, PHHEREHUR & RO b 0 & T gy
5.

PO R 00 K LI BRER I 1, R IR - WK E R L, A3V THETHD. A OREMTIcHE
NHA2Y TEKE - A2 ) TEKIIEEPCE IZEIT, COWE THRILERZ TR T Z E 030, KL
HbUXLEMEBEN bR RS, o, MNIORILAXLHZRT ZZETLIHOLH 5. LA
EoTi, MREELESRENDS. INODA 2 ) THEAKLBER S I EEICHE R D8 A KT,
KA - #EREEZETS (FI18R). ZhbORAEKE bRLCHE T, MILBHEELTT I ENEL.
FHRUAFE CIIBA BN A, 22 THEAIBER S LD %<5 (F191K).

PEIE R oD 2 = U 7 B DB O O A BRI 1L, KIRIE D b DI R TEBERRL, A A
724 MR F il a LT TR, KT AL REBDOEEEZ>TVIHONELL, A=

BT RITFREOILRAEINIESE R 3)
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FI8K FHINTHRIC R o522
A KILBEEEIR ST (Tt) o
A= ) 7RUKILBEEI s (]
WS SEEEEEIKCE (AW
) DHJE

19 RIREE 7 R S D B RE 22 L K LSRR A+ (Tt) T
AR (AVESY) A=) TEERE (BVES) K0 E0v. ZoROTER
DUERERYAIZ Miogypsina <2 Operculina 72 & KA APET S
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VT RBANTE L A CTEIL TV R, JE
TR I RO T

7, RO PICIZLIEL

IR DEEIR B S 3 R D 08,

RERUT SO SR 7~ © 38 B ] 8L

DT THATT 2MRETIE, KEFEO

HE R E BRRE W AIZIE Opercu-
lina <> Miogypsina 7¢&DORKEAGILR
EPETD.

RERAFHE D22 11125 K I LIBEEE PR E AR 1
BRSO L O L BEENEL, &
BE L THEIRE - K aE 2T 5.
2| L3 I LSRR DS | IR B R e OVE
7 LR, 22 lE KBRS 13 P
IO BRI Z S TS, EALIZH
Mo TRANEET L2 LML (820
B). ZibOEARIIT X TEN, A
FHREFFOA Y —F 7Y — o
TV D, 2D O KIS 0 A e
PRI - B Y A b - Fha e

EOEEYMETET D. 20 HBFRIE O L KR O B
T2 BB A B — IR — R 5
FTo, T ORI K LIERERIK A T E PR & KRR S — SRTIEIC & \N 5 29
7 VORRACIBETRO B D (KR I — > 7R
B HIREEEDCE LR AT OO ROHE A 2 % M) . MEREICE b, KBRS c.
. N 08 A BT VR R LRI ST [ A

e. LIS BIBRIK f B
JESHK) 30cm DRELHJEDAEL, J LI
PRAFNNILARROBACARZET 522 L b H D, A=Y 7 OB L PEE I e~ ORI D & o
FREENE S, BbaRALRICRb > THEMILAERLHER - BEibARR e die L 24500, iR
KV ITED DR EBEEORE THR LD LEZLND.

BRIRERE - BEHE (Ta) 13, VUIERHUER O BRI DA b RGBT 20T T T 5. 2 01En
B ILE D 2> & @ AL AT COTERRIC A 5. PRI O b O35 21 ISR & 5 eleka &
WEEOHENGR L. RAEET - ROV b2y, AEMRE RS D, FE RIS IR AT,
Rk A 2 B e BT 5 b0 b b 5. BULT 2 LIRARICEDS. ZhbDRE L HET 5

OBHMIRA AN TORRAZH D, e L ORI VAR TH S, AR FIKEA T, Mk
- FRARLOD & DR, WhAE OHERHEE I RPINRT, FAUCTH O PATERR R SN DI E R, ik
JEEIIARMH CTH D2, BEBICABRIICEAREAEEZELLOLH 5. JesE EWiEE L DOlRIT
HIgIZ Lo TR Y, BIFRME CIRIEAENZ VO LT, RHRTUE CIImEEA il L, Oper-
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culina P9 5. WERHIKOME &
WA, EELT, A BELG - XA
7HA4 N RTFarbGRENPDR
5.

—J7, B D @FA T AN TEy
AT DAL, Jei - Wia OIE NI IR
YA A BRI ER T, RIS T R
IR, RV AKETHD., Zhbo
HAIMEREN DRI EE R 25 HON
%<, TEFHURO S DI TEEE
DR, WESEWIZIE, % - HRa%
Wi, WA -ErEY nt A MNEAHE
Ji - SREA TR ENRDH L. EDIED, D
BEOBBAZEZDLOLROND. e,
ERfe 7 EHIIAFE T E 2RV, /T
bR oA SR ITE LA DG & %
ETS.

[BRIRAfR IR IT R AL K ilEE
EARLIE D . HEFRMHE T, AE
THEOWE - BEEMR  (Ts) MNKRFWIE

21X HIFRIERIKED S - Jeatd (Ta) L E O/ NERE IR 72 L A RS (T
eI AT, AR E R CRIGE
P AR D ) STWH GE13IKD), FaH DR HIRR

BERFILRE T, B 72 L kL

BERAEHE (Tt) CEERER A « JesAE (Ta)  AS/INEEIRZE (L5505 22 OSSR BT /N
FLTWD(EE22M). ZoXHic, WEIEAMIROBIFRE X, b2 o TERA——F v 7
TLEIRBTHAEL>TVD. BN @AMIC)T T, HERE LMOBKEDE - ek
R (Ta) D3 /NEREIRZE LS 5 ) ECE 8 I B E R > TN D,

LB AENOIZASHEILREYDLARRT - M OLAEZLEL, AHUROFE =R Tidfbao
ML EEEPRVEBETHD. ZOD, REOAIZOVTEESZ S ORERRENTND.

RIAHFLBIZ OV T, YABE(1918) 28 HEFRAHEO®AA  (BF FHEARER2S 1/20 57 # AR RIEH A 0 B iR
#£L7=b®) 75 Operculina complanata %k L7z ZE#)& LT, HaNzawa (1935) « yUEH

(1958) 1FHEFRMAIEOWES, LI ILAEORMIR, 8 RM AT L Ows - BIKEwE (712
FIIWE - BESHIZB L, 3 0b0ITHERER L) 225, Operculina complanata japonica,
Migypsina kotoi ®FEHZHREL TS, LavL, BREEEUAOBIRENSIX, 40825,
REEILROFEHITM O TH 7220

Wi, EROKEAOIEFNS, BHRMATEOWRICEL T 208 - BUEHE (Ts) b/ Mg LH
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o2l GBEMIN LR O 5 BEIREGTEE (Az) & AT RE Lo
KINBEEEICE R (Tt) 7 3y MRS (E6)

LRE SN TS, Iwasa and KikucHI (1954) (%, KFHEBRfFUT D Operculina-Miogypsina W& 7>
LIROFLREAZHELTWND.

Robulus calcar (LINNAEUS)

Nodosaria raphanus (LINNAEUS)

Vaginulina yoshihamaensis INODE & NAKASEKO

Nonion kidoharaense FUKUDA

N. japonicum ASANO
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Eponides haidingeri (d’ ORBIGNY)

Rotalia cf. beccarii (LINNAEUS)

R. tochigiensis UcHIO

R. tanosawaensis n sp.

Fugu (1962) HHBRISEORBHRMNOHE I REHE 4 RITRT LD RIEMF LR L iZEEE LR %
WMELTND. Z0) Bl 36 2Dl 41 £ TO 4 3EHE, RIS E O REICER N T 210055 - Bl

(Ts) H> Operculina WA D R D B> TEHE I, HiR 42 ORBHE, 2O RIZD5
JesSH (Tm) BEHORRE»OEREI N, H3RIIT, MH SN 300D 5 HAFEZHEC T 10
HLL EFET 2 AR 241 T D, TALIIZEMERED Miliolidae IZ&ETeDIZKI LT, EfLIZ
X VRMED Lageniidae ROFBFEMRENIEZ 5 Z 000, TMOWAE - BEEHED D B OJREHIZ D
STKENPH LI EEZ BN,

BUEAIZHOWTIE, KEOWE - BERELIH TERRAZEA T2 b LT, EERMAED
P A & R )R R D — » R/ JEL CEPICIThCE 72 (NoMURA, 1935 ; JbAf - &, 1963 ;
MizuNo, 1964 ; dEAfiZa, 1972).

NoMura (1935) (%, HERME, — v KRS QR ORKZOKKRALS OYLILIRO 3 HiZH 5k D Bk
FHERELTND.

(HEFRAFIIE] Nuculana confusa, Glycymeris vestitoides, Ostrea musashiana, O. rosacea,
Pecten (Pecten) arakawai, P. (Pallium) turpiculvs, P. (Pallium) swiftii, P. (Patinopecton)
yamasakii, Pododesmus macroshisma, Thyasira nipponica, Lucina (Myrtea) acutilineata, Car-
dium (Cerastoderma) shinjiense, Dosinia odosensis, Solen tanosawaensis, Siliqua sp., Mactra

(Spisula) sp., Panope japonica, Dentalium weinkaufii, D. tigillum, Terebra sp., Natica
(Tectonatica) janthostoma

(W% R#E) Arca (Arca) sp., Glycymeris oinouyei, Pedalion tugaruense, Ostrea gravitesta,
Pecten (Pecten) imasakiensis, P. (Patinopecten) kimurai, Chama sp., Cardium(Cerastoderma)
shinjiense, Sakidomus giganteus, Dosinia akaisiana

(MLSZ3PE) Pecten (Pecten) porotomollitus, P. (patinopecten) kimurai, Venericardia ferru-
ginea, Cardium (Trachycardium) sp., Venus (Chione) securis, Clementia brevitesta, Macoma
incongrua, M. tokyoensis, M. aomoriensis, Mya urushikuboana, M. arenaria, Panope japonica,
Panomya simotomensis, Anadara sp., Glycymeris vestitoides, Paphia hirabayashi, Pitar itoi,
Protothaca tateiwai, Chlamys arakawai, C. cosibensis, Patinopecten kimurai murayamai, Ani-
socorbula ? sp., Chione ? sp,, Clinocardium cf. shinjiense, C. sp., Lucinisca k-hataii, Chicoreus
sp., Mitra ? sp., Nassarius cf. notoensis, Tellina ? sp., Dosinia sp.

B, AbREs (1972) EHEBREEO EE AR BlA L L TROEAEFT TN D,

Anadara kakehataensis, A. kurosedaniensis, A. cf. ninohensis, Chlamys cf. kaneharai, Dosi-
nia akaishiana, Glycymeris vestitoides, Lucinoma acutilineatum, L. otukai, Macoma oinomika-

doi, M. optiva, Mizuhopecten kimurai murayamai, M. kimurai ugoensis, M. yamazakii iwasa-
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kiensis, Panope cf. kanomatazawaensis, Sinum yabei, Murex tiganourana, Vicarya cf. callosa
japonica

MizuNo (1964) 1, HEFRATOWFICEENT 2 KELEROWE - Bost (Ts) T ORMEARKE
RWE, KMRICER T 2WERENLHE S RIIFRTAIAZRELTVS.

T DIEA, NISIYAMA (1935) 1%, BFAF & 25 BB R AT T L= ARB oM a0 S RO & B
VU= O A R L7z,

Moira obesa NisivaAMA

Astriclypeus ambigenus NISIYAMA

Ehinolampas yoshiwara, DE LORIOL, var.

%72, YABE and EcucHI (1944) (ZWSZ 0 BbARE D H Y O HfE Dendrophyllia koiwai
DPEHZRELTND.

Ll bofEe oEREAND, ERRESCHERRICONT, KoL ITHEEshTH5.

NomURA (1935) 13, AJ@d EALAREEIIRE /DTRG0, —ICE MR FRCNBTEN &
ENDEHEERL TS, F7z, Pedalion, Clementia, Cultellus, Ostrea rosacea 72 & DEEJifE L Pec—
ten swiftii, Pseudodesmus macroshisma, Thyasira, Panomya 72 EOHKMEEE 2 5TV 5
ERRETHLTH00, UREOREIIHEEOIILA ALY &N <, B X v IZiE2 iz T
Hol L HfEEL T B. E7-, NoMURA and HAtaT (1936) 1F, A< BIWEBOBREAHEL T\ 5.
HEARRIZ DUV TIE, MizuNo (1964) 13 MEFIRUE & SO tHai - s oo 78 BRI e LTS . Fuan

(1962) %, Globorotalia foshi barisanenis ZE9 2 & Z A5, it (N 9) (cxttbLC
W5,

TS, NEEERF OEATE GREHES : Au 54) ORFEIREICITE 6 RITRTEELANEHRTS.
BRI EICHE R 7eFE & L CIE, Actinocyclusingens X (Y Kisseleviella carina 2382743, EEm{LAHT
OFREFEIFEH L2, LovL, A ingens #&7, Denticulopsis praelauta Z23KA01T 25 &0 54
BNDHT, ZOREEEREAHKS B, B3 (1983) D Denticulopsis kanayae Zone lZBT 5 b
D ELBbhd (563, KEE, FAME). 727201, D. kanayae FZOREILITRWIEIN2hoTo.
I (BME) I2&AiX, D. kanayae Zone @ EFRfFETiX D. kanayae @O LNARNWI L HHD
LD & THD. D. kanayae Zone 1F, FKEE (1983) (T kiiE, ATHITHHREL L S, ZIFHE
WREEICHYS T 5.

m 3 K#ET1kE

AHUIR OFEM 2 HE DR (1942) X > TIELND ETIX, RETELE, 20 LICERIKRAE
LI, AEEEEAE (R, 1929), By (U, 1930), 8, RE (T4, 1930 ; SiFiE)s,
1934), H5WFFRAJE (Haralr and NAKAMURA, 1940 ; YABE and Hatal, 1941a) 72 EDOLFRT—
FEIFFR STz, JUK (1942) 1 3db& - R - 8- WRIOFF LOHIEFREICE ST, ZoREEZ T
NOKEFHEEREB L LORABAREBLIZ2HL, TARKEFBLERABL LTZO%OH
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BRI ES LT

RETHCHBREEICEDETRAEEZ T L L, —fICMEEIs 28, FALORIFREZ A%
BB, R ORABICEAICHIBT S, ABITERUADLEIZZ L, S - B - bae iy
SAKHM T OL)NBITIFIFHY T EZbN5.

Bt KEF)IROOKRET - BHIREEOXHED S HRUISHED D SR O 130 B 2 o PR -
2D RANNEND— v FEFTIZ 0T TR ET 5. 2DI1Eh, EERER O BIEIE A2
OINFEEFIINT T, EERVICHRIC RIS BIE I ND.

ATRUEE ABIX, WHERRO ORI RN O - K EEWO RS EER T Z 80, R EBEm
PR O/ ) it RE ISR A D — v BRI THRIIC M T 5. £ 01E)y, LR E
VT 1 2 R DR BSR4 B R T ORI BB, NRAHE THRAINS G T 5 BB Tt /e & iy
RHMBICEAZ OZNE TS, BIEETE, ERAZONARVEOEMRZESITINDRVA, 50m
BBz HEBEZLND. MEFIREKTIES50-60m, KREF)I- FRA)IMTHRGHELS 200m AifzICE
Licoh, FRANKERETIEHWESZBE, HRIIFIRCTRIET 5.

£ ABEEFEELELTUES 10em BT
OB O E T S EEEREY T
R S (BB 24 X)), FEAUTRIERI S
ki, EERUESS TBTREZRER IR, WEIXK
- B AL 2950, BYbT 25 LB
DGy &K A - WALEDESy &5 H
no. FEFICEL, 7V MRoginT
v PR R AT D, ARE TR
miE, BERE - RO - B oS
IZHART 810, %A@ <, 80%2H 95
%IZETDH (R 1BR). Lot
WAL T D805y & IR A GBI E(E T D E 5
BT D L, BEOITH SI0, %A E
V. SRR E B D &, 810, % DiE
WK I EEIE A L A 3— L -CT & &

L, DEOARA I A NEREAE
FTeDIZHR LT, Si0, % DKWL
FAREEZITAREE A= -CT DIF
MWCAAT ZA N ERERITMZ TR
FurhhEEte ((1#%3). Bk+ 2
L9z, KETRBOFRABO L 5 IRk Fo4ld VYRR BIRT AT 0o K E-FEEE e

1) AREOJRSEICE, Si0, %nt@m<, BEEHELIETF ¥ — b EMESREHORZ . Lnl, EREERSE EMER TS0 TIng
Ji LAL+N
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(CEEE 72 VEE OEERR ST RE A EERRIC R 2 L UETAUE, BEHOLRIKAGE LY b EIKEE
MEALTWEEEZD.

AEPIIREBEREEZ ZET 50, LIEUIRRGFORWEEREEZEA TS, MBI AT e
~A hEEESEL, PEOAE - FEAL - HTTFoBAaEEGT. T2, KEPIIKAR - HIKEA
DEEVERRE B END D, KIWTZ AD—8IIR T TFrAfAIcEbs T D.

BB Wi RAELEOREFEIE, BVVEMAES CHEIUBICERD (B2 ). —7,
R OFALTERDE T, 0L 2KE 2EHNROOTHENTIZARVD, NEIHTRDRY #52
BRITRD b,

bR SRICABIZEAICZ LY. Sagarites chitanii 1Z LI LIZRA SN DA, AILHRITEH S
T Martinotiella communis, Bathysiphon sp. ®1Z7%>, F£4iZ Cyclammina japonica, Goesella sp.,
Haplophragmoides trullissatum, H. renzi, Massilina sp. Spirosigmoilinella compressa 7¢ £ 723
HEEINTVDITTER Cafk, 1962). /MR (1966) X, Abd s Wi b K#E I AT T4
MR T “REFE” EOHEREZRELTWD. LrL, ThbEIWTNbARRTRAB L L7zHED T
HIZEL, 2000 ARRIIMIIBICT®E CTH D (P, 1973). REFIARFTIBV QAR ORI
BB CIIER b A 2 ZFET 208, RFERR CThofe. WEHEEO BRI AR5 Tk, AN H o REE
FHSL2 S EAF « RAT (1973) 12X - T KaNava (1959) ¢ Coscinodiscus yabei #EEICHYS T 5 &5 %
LNLSEECAHENRES N TND. A0, F—EBro8 7 RIORTERLAPRBESNE. Z0
BE£E1E, Denticulopsis hustedtii %#%& 7, F7= Coscinodiscus yabei (= Thalassiosirayabei) %%
FETHZ b, FKHE (1983) @ T. yabei Zone (11.9-11.3 Ma : H#iH it L)1) ICET5H D
LEZLND.
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(WoG-2) Tl (1 F > ¢ QEL ARG (WO0V-08 RA) >HUGME  BHYMO I G LIHEED IO QE N — K92

GHONUREOHARF T FMEHOHH B LB GHENGHL D C (I F W BT EH ORI % 2 @ EB o EE (K9t
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m. 4 & A &

REIRAEEEAE (SR1L, 1929), B REE (BUR, 1930), B, RE (T4, 1930 ; SfEiEs
1934) &2 W3R AE (HATAT and NAKAMURA, 1940 ; YABE and HATAI, 1940) & L C—fESfnLTW
TeHE D EIC Y20, K (1942) BRAREJIRAREE L TR mA LTLSR, Bajess ke T

B aBEBEJeSE Z R THOREFBERB L THRABLMESL I ITRo 7.

RIFITREAETRSE L TR EN DMMERIKE TR 55203, BH LRI A e SRR A & 2
720, ERREROE LVWERARECELONHFATHD. LN o>T, WREIICE L KE 1O
HRAE & LSBTV D®, WHE ST 2EFRSBE V. IS, KEFELRaE L Ig
D Eb D20, MEDOERIFHEEICL > THRY OEVARLNS. KB KE FEREE B
BUUSNDEAIZZ LW, ZO5EM - b - BF2EN OB OMIBITIZIEHYT b0 EEX
bhd.

B AN O LR E R T ESCREEE RS ORAMTRIIL, — RIS L2 TR

ZBlZgEEnS. —F, RANDHIZHET 250K - EBCR ORI v MR, My Eb LalER
THANTRWO —AZIZE D LA ILARER O EREN D RUCT TORBEIRWVICRSBEINDS. £
DIE, PNEFNRORE TR bAFFRE T 5

PHRVBE ABIX, RAOEBELETCHMTD. ZO5MENRIEL, NEFIHF - Pk o
KB+ F3 )1 %8 CHA TS £ RGBS N 5. ABIITEBCROEE N R < FET 572
W, EERW)INIERN EAZITFATICITT 22 034 <, BRIKERT HL— MIUFEAL RO
V. ED7®, ERZEEOHEIZNETH DA, HK600-700m L REELND

EH ARBIIHBNEEORSE R ERE T 52, BTSN (Am) &IV MEM (As) k224
INnb.

BEH (Am) I, E& LTERROSLLHEDOIENDRY, BARNEZ L. AHIL, NET
JUGEIE 7> & AR AT BRI A2 TR 3403528, JRA)I & AT OB TRk 42 v MafIc iz
WRICBVED L. ESCREEEIRS T, JEE30-40cm 25 K213 50cm Zi#8 % 5 A B s L JE &
Hem OEMDWIEAE LS D “WKAER" TSI oD (526 X). BUEHE - WEH & b ICHRE
RERITRAITEWKIK G - Bt 29250, AT 25 L RARICEDD. BB ITO0M -
MRZS L b &2 R LT 20, HIEE TR L b - M LD/ S LD, BT IEBROABIZEIND D
WX LT, %EIEE D ERO/NEECIE R ROMA /T 5 (5527 X) . BEEmIZT A 7 THIN D FLfE
DS THDHH, MEHITIEE A CHINZRY., Eo, MEESILSI0,80-86% DM % LT3 2 DIZx%t
LT, WHEREIT66%MD T3%LDe<, MEROI L MELREN 2 (FR1). BT, FHR
FEARN—= N -CTIZELR, MEIREIZIZEALEEGERVDNHINVEEFEATHTHEARERTHD (R
3). KETREOHEEEEOAGH LBAMOENER L LI, REOMEIRAITIRERSA LT
IVEBIIEATHEEEZZ 6N 5.

PO /N IFI T, AR IS UIE DI EEECE  (At) AHkENTWD. ST 10em 225
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0521 RABOWMESE D7 0 —RT v 7 —REEHO (O ~—ORROESY) BREE
(AADES) K0 I o, SEEE I O L 0 /NS WA ICEN S .

F28l RAEPICE BB E KRR
Bt EBE (b 7)114%30)
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30m AR E EHETH DD, TOERLOIIMERIIRSNTWD, BIFEICAR - IKAGEZZT 57,
PEOBEFNEINHGIZENHD. SLREBEETH L, MILBEHEZ /R L, KX AEKS THh
F0, TEHIZ L M A ROMBIEEIRE THD D, D OBREIIIREZLDOKIIT 7 ARFKE>TH
DR, —HIEARA I A MERTTFrABAICEDS TS ((f£3). ZO&AT, R7Frribax
BLEET, ARAT XA DBV ROVEFEOERE XD ITEENEATND.

F7o, REHOESCREBIRS IR ORBENEEZ ZEL, RKEVWHLOEEREIM ICHET S

(F28M). ZOERDNIFRALRE~A FTHLIN, MiHFEERSTETLHHONRZ V. i, £h
WZiRHAE Fa<A b3 3ETZ 0L H 5. RBBIWIINA T, AK - BEAOIEINHRTF L
WENPREEENRD ((F%K3).

DILEERE (AsD) 1E, EELTHRAINETRIEOMICHHT D, RFTHRI SV MEEEE L,
B — XA MYECREEEE - 23 TR R, RIS L FE R ARV LR o B
ZREL, LEEoREE (Am) OHEIREICHARD &R EHOT A kEm 2 2< 5 (F29K). o
L RNEBPRVEEL, A T TIEAINR . BRI ARV LR A TH DY, BkT D &
IREGFELIIHEAGEET D, £z, WEIL MEICEVWLOLH Y, BERDSAND. M E L

TUTARPRHE <, KNTHRY L&
DA /=)L -CT Z&Fte. ZDI1EH, #
TFuLiha L MBEORREGENED .
TEmIEE L EEERR Y (fFF3,
A GSI R29636 &) .

T ORIV MBI, FEe B &S
5-30cm DX —E XA MVEBEENR
5. T OITIEEE O MR A 2> 5 THES
DIERR % 7R T RAIRL D 5~ & iR L T
L. BIZ, ZoWERBORIZEE1-3
cm OV A XOEIKOBWZ —E 4
A MEEBEE) ZLnDHD.

ZDIVED, ARFICIZZE ORI
LAY TEPCGENEREND . BRI
EIFEES 10em 205 10m H 50N EEHh
PAEiCEL, BAbEBE AR, FRC
8 1L oD BRI OB AT R R A T R AR Bk
1< 72 %, FECHIIAE mm A5 1-2
em O M BE SN TR OBEET D IIREE
JRAED B> THRAZI LT, AT

Ho0[ HRATBHOMK S L N KBS & WP DRES DA T AGEPE AT
DR AEHTONVD OV JEE S AR Gl ) . 2 LT, BT R XM



41

KIEE RS TR D, LTedioC, BMEREIEE, Ko Kh ki & 2 ond. LaIlftiro
FRPEEEICE IR A - AEDIENVBED A A 24 FE2F0ET Tiaz R, —F, A3V TEKE
EERA-FBRIREEZEL, EI10ecm 28222 LIXENTHS. FIEITMEERND UV A XET
Ba ThoH, MLEHEITR SRV,

BafE FRA)NCIE CIEAREOIRERE TALOKE1JE L IXEGEBHTHDS. LoL, PHII
BWCIERETEAREL, RAEOM IV NaEP A REZEEE-> T\ 5.

bR KEbREFBLREE KEEAICZLIFTEZATEILARBRLINDICTERY. KA
T2 MR V5B 0> /INEE 7)1 B OVK B ) itk oD S ARCIR BB K L g 70> © $R 26 U T IRBRHE ISR D 5 B4 b BE
BALA DRI ST, ANV A b TERLAIIER TCE ol (f2) . FEH
LB LA I BB RS, R E IS A RN 22 R EERE A BE Y L 72 D3RI D Bt 70 Ui BB A
BELNISHBOHRTH o (BT : #EE S GSJ F8982, 8983, 8990, 8991, 8994).

ZDH5H GSJI F8990, 8991 % Coscinodiscus sp. A cfr. nodulifer # %< A TS, =
OFfiX AkiBa (1984) ¢ Coscinodiscus sp. A L [R— DO TH 5. Aflix AkiBA (1984) @ Rouxia
californica Zone (7.4-6.0Ma) O EEBICOLEMMICER L, ZOKEHIZIZIE R californica
Zone ® LRIZ—ET 5. LieBoTZ 23 EHE, R. californica Zone D& LEBIZE Ei 2 wHetk:
ME.

—7J7 GSJ F8982, 8983, 8994 ¥\ 1L H Denticulopsis kamtschatica # % £ L, D. seminae v.
fossilis #/R< Z & 225 AKIBA (1984) @ Neodenticula kamtschatica®? Zone (6.0-3.2Ma) %7
13/NR (1979) @ D. kamtschatica Zone @ a sub-zone IZBT5bDEEZ HNRD.

30X FABOHRI I L NEFICET D7 VT (2) OFMLST (o Emk, BoOR)

2) Denticulopsis kamtschatica (2% Lu>.
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ko ke, KMo RFEIZ»72< &b R californica Zone 7% N. kamtschatica Zone
EFTILDLESTNDHDLEZLND.

7R/NR(1966) IIAE HLERILA Z A LD, AREOME LTRSS, LirLE
OB OBREIIC LT, 13V AT D. kamtschatica Zone IZHYT5L D2 THDE (IR,
1984 FA1Z) .

M SEREG OBORTIE, MBSV METASERBMO TG EET S (B30X).

m. 5 # 7 J&

AJgix, EAoBREE & bHICEFE (EBIED, 1934), Bed I (NoMURA, 1935), B4 g (HATAI
and NAKAMURA, 1940b) 72 & &I TWeny (F2%K), K (1942) 12X o CTHFIKAIEREIK
B g & U CIRIRIPEIRE B O KR S 7z, RNT, 418 (1950) Ik - THFE & s Sn,
Ltk Z OABPEIRI TN D,

KIFIEFIRCIR L ME L 2RI E 2B KO L omE v MEEE THERShD. K
BELRARE - KETHEOPRS & RBEREIEAIZZ LW, ZOEM - BBk a - BALINLE 2 £ HEk
G O REFBHLETEHDLEEILNS.

it B RETEFIEOWRE. Z0F), MEF)ITFRICHFEFSRONS.

PARVBE  AFITAE r RUROFRE EEAGBIOR 04T 5. 81, Ralln bR Iinco

DANKRELIEN D, JEZE700-800m LHEEIND.

B ARBEIEEBRMERERSE (M) 2Bk L ME Ms) &, 20 LRICo 305 v MEEE (Ma)
MHiD. BRIV A (Ms) EARBOEREZRL, BERKE WS DBRADZRNES T, LRMkE

#5311 BEAMOBE TR OREEZ DL M EOIR NV M BREE 1B RS0 5
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F32  WRPCERDE OWE AP Ar, KABINAZRTEFEOSLR TV NS (hETI)

HOTBERDBEZ DL D (31K . FERMMTk e - FIKaE RT3 55, BULAET: & KB
oV, DWNFBEA - KAMIZRS. RAaBICHARS LEREMES, A4 7 TEHITHIVERS Z &
NTEH. Fio, FakE - REFELRERY, REBEFRIZZ L0, K50 2L MR IHERRAE
DRWVERELZET D, ZOD, NIV MERICEES THEESWETDS. ZhoDv L ME
IRIEF BT, FRAEOBEKEREO X 5 led N TOMARREIC L D0zl ok, Lz
Mo T, #32 RUCRT L 5 RBEITT R THE H D WIREEE 72 RIFEOS 1 ORAICH KT 5. /i
TN FEA B EN IR AT TOART 28RV MEIE, WL \OFE oW S 0 72 0 2 5 0 HiTFL 23 %6

FEL, BHem MO 50em MOMBIZEIND Z RV, Ly, BUbT 2 LRAEOKETE OIS
LTzt AE BT D72, KFWE LT e r R A OREH OV MEE, FIPT (1963) %k
SKEZOMAEFIZL > TRETRBBOFRABIZEDONTE . LL, KITERS XS iEtEE )
b, TOHO I MEIZTRCRAEICE L, ZOmUORAREOIRSE & ALE S M OWE TR T L
TWAZERGnD. Tigbh, Ak Uiz X 2 ICHRABIZIRA B IRORLELACCHEAY - (LA DO E

ko THEREERER ML, ERROBHZRT. Zhicxt LT, BFEOY LV MNEIZHET
BEIK A 72 E DT L > THID TEE A RT. F£72, RAaBOMEERITE 74 7 TIFHEINZ WA, %%
FREOVLVMEETA 7 THIZ 2 ENTE D, RAEOEEHILSI0,80% L&A, 43— -CT
RETTFue A EERR, BEEOREIXSI0,70% 6T, EFRROHAEME RS (&1 EKNR3Z
M) . Eiz, HEREAIEBIEOI L MEABRICZET D0, FRAE TITRBEERBLIZ LovE L.
FOREMBUC B BB T D L5 RHADEVWAA LGNS, HIZ, WIS EN DRI X5
BUIIEITW AR, RTFarihaod /=L -CT ZEOEBEHEMOFETRI2->TWNWDE. ok aE
\CEPET 5 IRFEHE SIS B P I P 2RV TIFEALE LR, ThbaE i EHs RN X
IR D,
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B WAL ORIV MEO R ATICIE, 7V v MROBERIRA Y OABASD. ZHhi3l
90% D EVSi0, %Y. FIZ, i« REHADIENA =L -CT bEH, RAOFPLNETEOHE
HRAHLEETND ((FR 1 KRU3 O GSJI R29646 ).

BRR TV MEICIE S B ORI AR REN TS, ESE M em BEOLONL50m 28z 5
DETHA TH DA, K2, FEEO/NEF) - BIIFKICIE10m 28225008 % 0. 10ecm LT D
BEIRAEITAEG TN YA XD 0N, BLEHITRD by, —J, 10em 282 2 b DI
%0 L B RALEERAGEYD B, FEEEICIIEARA S V. L L, BAORZILHIA/NS L, BEE
10m A EDH D THIEEMICET 2HAIL2-3em BED S DRL .

SSEm AL 10m z@A DO THERERTORT T AEEIKE TH L. ERICHR TERORE
a2 DM, CITATHERSRAZHEHARBD N b Db H D, Fiz, ££30-40cm DKRE /R
NMEBASD I LD D, ZOX ) IEVEAERKE KT KR OEFEEHRA TS, b0
BB A IR MITAG - KA TH LA, WIEHFKOEZRT. ke LTAE - fREGOIEN

DEOBRER - ANAREPBOLND. BT AIHET, TLDOBOAR I XL WBREENDHITTE
20 (15 3).

Wia v MaEIE (Ma) 1, dbd s REH QARSI BB I EN COMT 5. AFHITIFEV
BOMBNL BRI AEZHET D120, HERBRBLE STz, UL, ABIEBET 5EIRE
LR MR EN BWIRAEE TH D (F33 ). WERIZES 10em 705 2m FTEKT 52, v
U NABIZ30-40ecm iDL ONEV. WEBIIL— A THRILEHZ7RY. JESEK 10ecm UL EORE
JBIEE I E CRAb A 2 S RET A, NRLEITHIIIRIF R R VA, KO b 0T s, |
{LF 2% Pectinidae, Yoldia, Nuculana, Conchocele, Astarte, Cardium 72 & o “ B DI1Eh Turri-
tella saishuensis, Natica, Nassarius 7¢ EEWFROBHENRZV. Z0IEH, BEFIITR S Im 2 &
ZHRBIDOU IV MNEAARBEREER TS, ZALOME EEET 5L MEIZETREOSHK S L bE & 1F
EANERIBOFRETRI L NENbERIND. £z, MESE L MEERBHNCRTY Ho Tz
BHRAEOALHZOND. ZOXIT, KEFOWE TN Y — A SO EHZ TV

3) Wil EEESEZIETF v — b THDHR, WEROAFTIES.
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%33 B LI OME LV MEEE (Ma) (bd s R SRAn) . AERIk o2

SOV NEL. A L= AR O S
5. AKEE2 AOWIE T EIRITIR O TV D23, Z OWifE O S Ml OBk 2 Ma o BT,
DVECTEHLINEZ 10ecm L FOX =4 A MPERRENTEY, BENDLAE~OWBELZ2TH
DEEZOLND. b, KBIERREREZ DL L 2500, SRV MERE (Ms) O LELicnd
Z—E XA MAE LTHFBICEDLFPRREEEZD. KAEETOI L MEFHK L ME &g,
Fde - BHRA - KIUHT T A« AR ZA b« BEDOITH, DEOFKESA « ERRIIY 7 & O Rs L88
WEate (%3, 3k GSJ R29592, 29593 ).

BHEFR TAOFRARELITESHBNTHS.

tEm LROBIRRAE OREOFENIIR L MRS BIEERHIEL TV D, IS, Rgosiiks
VRERBREE ROV MEDDIXERAREO RVWERBLAZ ZET S (&2 KOHI KRS
M) . AR U 72 BRI O L) B S L2 O C, WTiLd Denticulopsis seminae v.
fossilis & D. kamtschatica ZIEPET 2 Z Lhvh, BKIE (1983) KUVIMR (1979) @ D. seminae v.
fossilis-D. kamtschatica Zone F7-i% AKiBA (1984) ¢  Neodenticula koizumii*-Neodenticula
kamtschatica Zone (Z/&E7 5.

RBEKEE (RME, 1984) 1C kiU, BFBOBG, Fk¥E (1983) @ Thalassionema schraderi Zone
M5, D. seminae v. fossilis-D. kamtschatica Zone £ TOKLAWNRRETE, L LABMFEOE
fRki% D. kamtschatica Zone TH®»HILDH &5 . ET/hg (FME, 1984) ki, /MR (1966)
OREEFERF LIz Z A, KEO T A, 5L D. kamtschatica Zone @, F7z EEnG1E D.
seminae v. fossilis-D. kamtschatica Zone OHENET L LD L ThD.

U Z &bl LT, A%, D. kamtschatica Zone 7°5 D. seminae v. fossilis-D. kamt-

4) Neodenticula koizumii i D. seminae v. fossilis (& LW
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schatica Zone (272> TWNWD EEXLZO0ONRKRLBEREEEDLORD. ZNENOHIFERNELR D DI,
A O TR X5 OE VIR LTV D ATEEENRBVO T, FICRHLBLETHA ).

bkF (1952) AR LE ORI L FE SR AB OIS HE 9K - 5 10 ROFLLBLA & HiE
LTW5%.

m 6 W& R &

AIEX, K (1942) DERIPEIA L L TR RS T 5E TIIOEFE & —fEX 5 STz
(FfB1ED>, 1934 ; HATAl and NAKAMURA, 1940b). ZOf%, 4T (1950) VA4 % & o TAMIE
AT D8 = Rl LEMOWE S A BIRE & ER L TEURZOAHB AL TN,

Bt B RITRZ AL R O ERER (O P B TLAT) R X8 ik )
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PERVBE AT HFEOARHUE RS AMT 5129 20w, ESIE100m &8B2 5.

A ABEIIZELTWEENGRD. ARBEESITIIES 30-40m OBE IV ME - TEED
HERT EALOBLRIE~ WY 5. KEMOME L N - TREE (ISR TR IR B 3151 &
Pere B34, F7z, HRICESR, 7AXROBLEZ 235 GE35X). ZOWEI NV MEO RIC
WRowE (WTRHERBETHD) NERD, RHCEMEEIKE - VL MEOHEEE T, WEIFEL LT
MRRIL 22 672 0, HIREG - B K% B3 5. Bk 5 &8 A - Baichb s, BERKEITO0R
FETKAREZEL, V=X Th5h. BEIEIMHESATHS.

BREERE ABIE, THROBEFEOIKI L MEPLIVE SV b - IWES 28 THLRED S~ &
BT

LB AREnoi3ad - 2R - Bk EEFET D, By RATRFE AL S ko B{EA 3 #d S
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H34X RIRIE T OREN S RO OB T A2k E 2T 5.
RIS R BT % CREE AT - 50 Hsk L R %)

F35  WHIRJE T OVRER A T OAIE (F 7 e g b LR )

NTWS (Iwar, 1960 ; I, 1965).
Acila nakazimai OTUKA
Nuculana cf. sadoensis (YOKOYAMA)
Macoma nipponica (TOKUNAGA)

Dentalium weinkauffi (DUNKER)
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72, FEFREAENOALR (1957) (1358 11 ROAFL Rz @ L, BKE M7 O & AR S5 L
TW5.

IR FME, 1984) Ik, ARBIFEER(LAHX S D Denticulopsis seminae v. fossilis Zone &
BTatoZbThsd. o, BKE (RMF, 1984) 1k, REO T, D. seminae v. fossilis-
D. kamtschatica Zone ([ZEBE TE 52, LEETIXFFEMEOEHNENTEY, Zone DREIFTE /A
Wwekino,

m 7. 1 RLESK

A RIS FLRE LR o (LA O KPS & BB IREZ BEWTHEAL TWS. RO & AT
TLERRDEDRLENERRZTHEHRRO DY, TOERITEEL ThHDH. MR CHCIREI %
235, KEOPESER - MOERAEOMIEEZIEND RS, AITFEREMIRIKATH 22, &
ks LKl EFOBBITKOLEBY THD.
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No.13 HMmiEEZ LA (GSJ R26732)

FEH © /NE)I] B EIR

Bidh : P EOREA (1-2mm) 7575,

A NTXTFYVIMMEAETRL, REALZOMBREABOD D FHTE - TN EFR - BER - 2OMOESETY
(TRTHIEAICEBEZ S5 TND) - SN S > TN 5.
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(ABSTRACT)

The mapped district located in the westernmost part of Aomori Prefecture in North-
east Japan. This district is underlain by a thick sequence of Miocene to Pleistocene
sediments and volcanic rocks. The stratigraphic sequence is summarized in Table 1.

NEOGENE

The Neogene sequence in this district is divided into the Otose, Tanosawa, Odoji,
Akaishi, Maito and Narusawa Formations in ascending order.

Otose Formation The formation is restrictedly developed in the western district. It is
conformably underlain by the Fujikuragawa Formation, which is exposed to the south of
the present district and forms the lowermost formation of the Neogene sequence in this
region. The present formation consists largely of andesitic lavas and pyroclastics,
associated with subordinate amounts of rhyolitic lavas and pyroclastics, and clastic
sediments. The formation is subdivided into three members : the lower, middle and upper
members. The upper and lower members are predominated by andesitic rocks, while the
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middle member is characterized by rhyolites. The volcanic rocks have been subjected to
hydrothermal alterations. The lower member is intercalated with clastic sediments, such
as tuffaceous sandstones, conglomerates and mudstones, which yield marine molluscan
fossils and plant remains of Early Miocene. Although the base of the formation is not
exposed in this district, the formation is estimated to exceed 1,000 m thick.



83

Tanosawa Formation The formation is widely distributed along the western coast and
the southern margin of this district. It unconformably overlies the Otose Formation. It is
composed mainly of tuffaceous sandstones, mudstones, conglomerates and sandstones,
intercalated with numerous layers of andesite lapilli tuff and pumice tuff. The litho-facies
is laterally variable, markedly changing from place to place. The sandstones contain a
variety of fauna indicating tropical shallow marine environments, such as molluscs, corals,
bryozoas and large foraminiferas (Operculina complanata japonica HANZAWA and
Miogypsina kotoi HANZAWA). A few of small reef limestone bodies are found near the
basal parts of the formation. Brackish fauna, such as Ostrea, occurs in some places. The
mudstones contain abundant smaller foraminiferas and a small amount of diatoms on the
westen coast, whilst they are intercalated with lignite seams and standing silicified woods
in the southeastern part of this district. The sedimentary environment, therefore, is
presumed to widely range from lagoon to open shallow sea. The faunal assemblages of the
molluscs, foraminiferas, and diatoms indicate the late Early to early Middle Miocene time.
The thickness ranges from 100 m to 1,000 m.

Odoji Formation The formation, conformably underlain by the Tanosawa Formation
with partial unconformity, is distributed on the western coast and in the southern part
between the Odoji and Nakamura Rivers. The formation consists largely of thin-bedded
siliceous mudstones including porcelanites and cherts. The silica content ranges from 72%
to 90%, averaging about 78%. The siliceous mudstones are composed chiefly of authigenic
opal-CT and quartz, associated with subordinate amounts of clinoptilolite, plagioclase and
smectite. Carbonate nodules often occur in the formation, and frequently yield a lot of
well-preserved diatoms, which indicate Middle Miocene time and an open sea environ-
ment. The extremely high silica content of siliceous mudstone in the formation is at-
tributable to diatoms. The formation attains a maximum thickness of 200 m between the
Akaishi and Odoji Rivers, thinning to the east and west.

Akaishi Formation The formation, gradually merged into the Odoji Formation, is
widely distributed in the eastern half of this district. It is composed mainly of well-
bedded, dark brown to black mudstones, intercalated with pumice tuff layers. The
formation consists of alternating hard mudstones and soft mudstones. The hard mud-
stones range from 72% to 81% in SiO, content, averaging about 76%. The mudstones
contain a lot of opal-CT presumably derived from diatom shells. On the other hand, the
silica content of the soft mudstones varies between 54% and 64%, being 60.5% on aver-
age. The soft mudstones are mostly devoid of opal-CT, and show a higher content of
Al,0; than the mudstones in the Tanosawa, Odoji and Maito Formations. Therefore, the
soft mudstones are presumed to be composed largely of clastic materials such as clay
minerals. The mudstones of the formation coarsen between the Akaishi and Nakamura
Rivers. Apart from opal-CT, the main constituents of the mudstones of the Akaishi
Formation are quartz, plagioclase, clinoptilolite, and smectite. The volcanic glass in the
mudstones and pumice tuffs has been mostly altered to smectite and clinoptilolite. The
formation is poor in fossils except for diatom, which indicates Late Miocene to Early
Pliocene time. The formation is estimated to be 600 to 700 m thick.
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Maito Formation The formation, conformably underlain by the Akaishi Formation, is
developed mainly in northern part of the eastern half of this district. The formation is
composed mainly of massive bluish-grey siltstones, intercalated with pumice tuff beds.
They are constituted of largely quartz, plagioclase, and smectite, associated with a
considerable amount of amorphous materials originally from volcanic glass. The volcanic
glass has not been altered to clinoptilolite. The pumice tuff is composed of quartz,
plagioclase, and weakly smectitized volcanic glass.

Near Kita Kanegasawa, interbedded sandstones and siltstones are developed in the
upper part of the formation. The sandstones exhibit various turbiditic features.

The siltstones of the Maito Formation contain a lot of well-preserved diatom fossils of
Late Pliocene time. The silica content of the formation is slightly higher than that of the
diatom-poor siltstones in the Tanosawa Formation, averaging about 63%. The total
thickness of the formation ranges from 700 to 800 m.

Narusawa Formation The formation is restricted to the northeastern margin of this
district. The formation consists largely of massive bluish-grey sandy siltstones in the basal
part, which grade downward into the massive siltstones of the Maito Formation. The
sandy siltstones, which are 30 to 40 m thick, are highly bioturbated. They merge upward
into poorly-indurated, very fine sands. The formation yields abundant marine fossils, such
as molluscs, foraminifera, and diatom. The fauna ranges from Latest Pliocene to Early
Pleistocene in age. The total thickness of the formation exceeds 100 m.

QUATERNARY

Aside from the upper part of the Narusawa Formation, the Quaternary deposits in this
district are represented mainly by terrace sediments and alluvium.

A number of marine terraces have been extensively developed along the coastal line.
Since the same terraces have undergone tectonic deformations through the Quaternary
age, opinion is divided on the correlation of the terraces between the eastern and western
parts of the present district.

Pleistocene marine terraces, which are well-preserved and persistently traceable, are
divided into four groups according to the altitude.

The | Terrace can be traced throughout the coastal area in this district. The terrace is
highest in the northwestern part, which is coincident with an anticlinal axis, lowering
eastward and southwestward as well. The terrace surfaces have been highly dissected and
gently inclined toward the coast. The paleo-strandline altitude varies from 160 m to
120 m. The sediments consist largely of highly decomposed gravels and gravelly sands, the
latter frequently exhibiting cross-bedding. The gravels are composed largely of volcanic
rocks and mudstones, derived from the underlying Neogene rocks. The thickness of the
terrace sediments ranges from 5 to 6 m.

The Il Terrace is also traceable throughout this area like the | Terrace, undergoing
tectonic deformations. The paleo-strandline ranges from 100 m to 60 m high. The terrace
surfaces have been dissected less than the | Terrace gently sloping to the seaside. The
sediments are composed chiefly of alternating well-sorted gravels and sands, occasionally
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intercalated with clay beds. The sands are frequently cross-bedded. The base of the
sediments has been frequently bored holes by boring shells. The sediments are usually 7
to 8 m thick.

The Il Terrace is restricted to the northwestern and western coast, ranging 60 m high.
The terrace is underlain by cross-bedded pebbly sands, which are 1.5 to 2 m thick.

The IV Terrace is narrowly developed along the western coast, measuring 40 m high.
The sediments consist largely of cross-bedded pebbly sands, ranging from 2 to 3 m thick.

The Il and Il Terraces are presumably correlated to the Tyrrhenian and Monastirian
stages, respectively (NAKATA et al., 1976).

The alluvium is developed along the rivers and the coastal line. The alluvium is
composed mainly of gravels and sands. The alluvium along the coastal line was deposited
during the Holocene transgression, which occurred approximately 8,000 years ago (OTA,
1963).

Besides the above-mentioned sediments, fan deposits and dune sands locally cover the
terraces. Mud flow deposits fringing the lwaki Volcano, which is located to the east of
this district, is also found on the southeastern corner of the mapped district.

TECTONIC STRUCTURES

This district is characterized by prevalence of NNE- to NNW-trending faults and folds.
Some major folds commenced to grow in as early as Middle Miocene Odoji Stage to affect
the deposition, while the rest began to form in Late Pliocene to Pleistocene time. A part
of the faults have rapidly grown throughout the Pliocene and the Quaternary, some being
still active at present (Fig. 43).

The Otose Anticlinorium is composed of several NW- to NNE-trending minor
anticlines and a semi-dome, bounded on the east by the Kita-Kanegasawa Fault. The
eastern wing of the anticlinorium is steeply inclined, while the western wing is gently
undulated. It is underlain mainly by the Otose and Tanosawa Formations. The Odoji
Formation rapidly thins toward the anticlinorium, and wedges out to the axis of the
Maito Anticline. Further, the mudstones of the Akaishi Formation coarsen on the axial
part of the Maito Anticline. Therefore, these anticlinal structures are inferred to start
growing in the Odoji Stage. The anticlinorium has deformed the Pleistocene terraces,
indicating the continuous activity since the Middle Miocene age.

A number of NNE-trending folds prevail to the east of the Otose Anticlinorium. The
folds have deformed the Pliocene sediments without affecting their sedimentation,
indicating the growth in the Quaternary age.

The faults are steeply inclined and parallel or sub-parallel to the folds, implicating the
development associated with the folding. The Toriizaki and Ogidazawa Faults have
displaced the Pleistocene to Holocene terraces. The Toriizaki Fault, a highly inclined
reverse fault, has brought the upper part of the Otose Formation in the contact with the
IV Terrace sediments near Torii Zaki (Fig. 42). The reverse fault have uplifted the seaside.
The uplifting of the seaside continues at the present time, resulting in the elevation of a
.5 m high wave-cut terrace fringing the western coast at a major earthquake which
occurred in 1793.
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ECONOMIC GEOLOGY

Although there is found a thick sequence of mudstones in the Odoji and Akaishi
Formations, which are lithologically similar to mother-rocks in the Akita oil field, no
petroleum has been discovered in the present district.

Small manganese ore deposits are sporadically found in the upper part at the Otose
Formation and the lower part of the Tanosawa Formation. Dolomitic limestone bodies
occur in the basal parts of the Tanosawa Formation. A few benthonite deposits are found
in the Azumagawa Rhyolite Member in the Otose Formation. These deposits were
previously mined.
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12 Thalassiosira oestrupii (OSTENFELD) PROSCHKINA-LAVRENKO GSJ F 8981 (#7)3), scale =
B.

13 Thalassiosira zabelinae Jouse GSJ F 8981 (#%)7)&), scale = B.

14 Odontella aurita (LYNGHYE) AGARDH GSJ F 8980 (#7)&), scale = B.

15 Thalassiosira nordenskioeldii CLEVE GSJ F 8981 (#%)7)&), scale = B.

16 Thalassiosira cfr. nidulus (TEMP. et BRUN) Jouse GSJ F 8981 (¥ 7)), scale = B.
17 Coscinodiscus nodulifer Scumipt GSJ F 9890 (JRAJE), scale = C.
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