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BE ZEUI - 4301 - 84 oFiTIx, 2T 1,200-1,300 mDES 287, B8 2 & Tl
BFTC & 5 REO B8 b

B RBE VY viarEld50, BEICZ LWLRORAERLEE-10 mOBLIRIEE2L 25 &
= B, P ILREIE 10-20 mOBER A DSHEE AL, B HTEH0O B8 11 B4 Y21k & it L
TW5. RBIZREEDEBET 57280, TOSMBITAFNRE =T < i L 72> TW 5.

R T (1944) 13, 5 I PEEDILHEI 5550 MU 2 4% 11 |1 e ELAE 0P 0%, =& TFIEE 0 i
PRSI BT T - G VR TR 5 B BB - 5 B TR 2 - 1 26 MR B D TR 12 4 L
oo AEE, BEZoRAIBOESEICHYT .

A TR (1070) 1S A FL IR A7 (2 255 % , AR L35 % BB LB I 7 O HE A B, T80 % <1



BERRINT I L7z, E7z, KIEH (1986) IFRAALIVEA TS &, A 2 FrilfitgE /o ik
#8  (Spirosigmoilinella compressa-Martinottiella comunis Subzone) ZxtibL7=. —J7,
Avano et al. (1985) [F#RAEMMLAICHESE, Aok LMAEFRTHD L LTWD
MRBEBE E8 - 1A (Q970)IXAFLB(ERICES & REARRRWHERERE TR S NZb 0T
HDHZE BRI, LoL, Auavo et al. (1985) (%, Panomya <> Anadara DMK,
HE)NRWOARE R EEIEREM TME 0 RO CHE LI b D TH D 2 L 2k~ 7z,

m. 1. 2. 1 BUAWERSEERE (Yo)

W& HRP(1975).

Bt T SR O 0 2 B 9T B

S HE LR O BRI, & B ORI D S H
T - L - PR & I M ORI 4 i . R
WEROBERTIE, FEHE»S EM -0/ - /RO - A
C ORI & BRI L, BICREAE B ORI - R R~ &
ST D

ER7V v

REORETHREM

BF To]WERALBEZEARICEY, EMo¥O  gom
WS LBICESICE DN L. 2L, AR RIS :|
DN T TALO TV AR S B8 A B A0 HE S . 0
FIIR HESEBMVEEEEED
HARE (REUID
0 Im

%32 L BN EREEMOSFR 7 ) » v a (BRI



BE XM T250m, EREIZEELS 2D T/ RTIIAI450 mEzRT. —J7, T 2
5.

A8 EET7V v o BBOT Vo WHEEE L L, FEICIZE WK <0 g 21 oo SR e
A, IS E B ORET DR AR AT (F 31 KA OH 32 X) . Z0RAREICR LD REE
13, R T E RS BV RCERR LB O BEJUE P HE L RS RERPBO LMD HERT Y viald
JEAGEIE EFEEL, FMESCIHRE Y Y v ¥ 2 BT 5.

B FEHIEHN(1966a) XML H LA Portlandia sp., Arca sp., Anadara sp., Glycymeris
sp., Clinocardium sp. OPEHZHEL TV 5.

®E AEE I (1944) OHERARKRESE, &6 (1953) oD JEICHEY 5.

m. 1. 2. 2 HAWERSERE (M)

w4 RII(1975).

B BTS00 BN ER

S EETEBOFEE S FEE - BT R 8 0 R & BRRIC AR L, ISR
PRIEOVETRI - MO 2D FIN DL~ &<

BF ToMmERsABEEaICEY, Mioh  RESHEICESICEDNS.

BE #XhT500 m. FEOT /(R LT T400-450 m, FMPEEIOA A TIX600 m &b/
<, BAEATH 550 mzRd.

Bl OREZY v vaEBRBOT7 Yy v BEBEEL L, BEHmL EOREHRIEERE 10 m

TET DEWBLR O AR e & £ < ity (B 33 [X) L M TEENIE SRS EMER Ch DL KR T ) v iva
BOFIICHET D.

F HZOWHOV >y RRATRROONDOARTHD.

M AEEIIHF (1944) OEIEIES Kb ETE, &G (1953) OD 2 JBITHYT 5.

[ Eonmnm

] SRV

] ER7Uva

o/ ROBE L

3R EEAEEDDL RS EEOERR
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WX, H ENPEAECII i 7 EE S, B Cix L O ETRS BRE, 443 DAV CIIlim EEpRE e &
BETIC L VA ERICT S,

BE XM CiE500m. KERATS500-530 m, £AMATHRO600m, ATl 650-700 m & F
MELEL 2%

B BASEPCRLIEHICEDHE T, BEROBKAOBIRESEZELL, REZ) via®
JBJE 10 $m OBRIRIS A & 8ede (55 34 ) . SRRIEEICIE, AT THMENRZ RO BN, MES
HEAT D, ANBEPORRAERITOT T, TEHICHE10 mOBEZ b >Ahiiba &8s,

B AMANO et al. (1985) 1%, AJB LEICYS 7 2 AR EEOAE ARV (BB 35 X)) " HH 3 £
DX D72 27 FOWAMEKE YA %2 WG L=, EHIE)(1966a) 1L Makiyama chitanii, Solemya
sp.,Thyasira sp. Z#ELTWD. Fo, ZE(1988) 1%, AP FimoEEA (JIFERE O ATRENE
bHD) oA UVTFRIZET S EBbh D ElREbaaRA L.

R AHEILHE T (1944) OEHZEFIREHE R OCWEIRAE, @iE(1953) oD BICHY T 5.
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Kawazume F.

BIE HENMOIEEHT 2HERWOL— b o FELRER (AMaNO ef al., 1985 i2m¥)



m 1.

S LA ROEN D FEESON - HETOI - /R0l - £0
Wy THERI AT L, A28 M 1L B B T - KT - 0 1 Lo/l C & A

3

B3k %FHIiﬁL\@ﬁEE@EE&&k!’J%RE
(AMANO et al., 1985 %MiB&{t)

Solemya sp.

Acila (Truncacila) sp.

Nuculana (Nuculana) pernula (MULER)

Yoldia (Cnesterium) notabilis YOKOYAMA
Anadara (Anadara) amicula (YOKOYAMA)
Glycymeris (Glycymeris) yessoensis SOWERBY
Crassostrea ? sp.

Mizuhopecten yessoensis yessoensis (JAY)
Lucinoma acutilineata (CONRAD)

Conchocele sp.

Thyasira tokunagai Kuroba and HABE

Fulvia sp.

Clinocardium (Clinocardium) cf. fastosum (YOKOYAMA)
Pseudamiantis sp.

Dosinia (Phacosoma) sp.

Mercenaria cf. chitaniana (YOKOYAMA)

Macoma (Macoma) calcarea (GMELIN)

Solen krusensterni SCHRENCK

Panomya simotomensis OTUKA

Pandora sp.

Turritella (Neohaustator) saishuensis motidukii OTUKA
Epitonium (Boreoscala) greenlandicum (PERRY)
Cryptonatica janthostomoides KUuRODA and HABE
Neverita (Glossaurax) didyma (RODING)
Euspira pila (PILSBRY)

Naticidae gen. et sp. indet.

Boreotrophon cf. solitarius (YOKOYAMA)
Buccinum sp.

Linthia nipponica YOSHIWARA

NEs
w8 EARIEH(1951).
BWHh  feENT )G,

DREE/NA - FAARICHH TS,

BF FMORERBEESICE, EALICIZASENES
<, BHOZERICHES X HIC L > TRADEODDEBICIK S
B - RIGIRE T, A TR O RE RS BE - W B A S - B RS

JULAHCC U 1 s

Je -

£

EleE B, JIEELAPE CILili= B i -

AW EREREICX G SND.

(R YRR AVALFIo) & At
FoOTEEIZ

EY

ERvA

=]

ICERD. AEITEAONITZLHFE L
T&E5. bbb, MLm=

B

BE SHAELRKRENZOHIRICE > TREENEZRS. ML T, 200-1,400 m & JEL,



m ZMAT500 mEEANEEHLS 2D,
‘Tm——/ N == AATIE250 mER LB, KA
' PUTE TR < 72 0 )17 T35 0 m,
B4 T400 mERY.

B EBEORE e EORRHERY &
B LT 0, AR E s BE b %
L, HEOMGERE LN (FH36

K) . FZBUILUE TS, EBREnD
JUES S TR RD 38, IS LLVE Tl b A
RETY yoa VEELJENESREL, 205 IXR KR
HTH D, 2 O IT B ORI A
NiEEN, 5B 2 BITE < #fE LEE L
o TND.

S BRT v

WEYE
REER

R AXBBOREIEX, Makiyama
chitanii #Z#ET 5.

Ml IER - HA(1970) 1, KO

.;&i-li Ao LA #A Uvigerina akitaensis

Z®IYva Zone (ZYU7mDH I LICESE, HEEYE

v ERoOBEMLEIC L. L, XA

s S | BERRRER o (l086) ATILILAIC kY AT &

B & HER BT L7z,

HASY B

BERRENE |

[V ERVERY]

B|I6K NIFEEOHERE

Im. 1. 3. 1 WFEKERE (St)

w8 I (1975).

B 4 ST .

S ZHUINLFE I LA -7 - IS - TR - RiREERE L GEIFc& 5. RIS RIOERICY -
SZREOHEICS AT D, FBJINLOR TR Ic o 2.

BF TRORERET  (RIEEMEZEAICE S . A3 SR B IIEET 2T TR A 5
J&, JIEELAE ClEfAiamaies LEAEeICERD.

BE #EXH<TIE20m, JIEEIOERTS 20 mE a7, JIGELETIE#< 20 KIAT6m, KE
T4 mbl EZRT.

B ARICBAICEREKE. SR TII R b 13 OEBIZR &, T OISR O E

PR - HLRLER IS - A B 72 &b 70 B IES)I EFECIE TALIC AT, BRIk

BRI A DT D, REOTE TIIILIR OATR U OHBLEEIR S O EALICHER 0O R 33 2 Mk —HURL D



0 I'm

| |

BATH NEEEEEL G B O 1w

BEIKAE AR OGNS, TEIZIEES c mU TOBARLEmmIU TOREEFREEND.

m. 1. 3. 2 HiEWEEE (Iv)

w4 ARF(1975).

B & ST T RS TR

S FMEOLONGEE - AN - JIEECT THfMTS.

BF THOWFEKENEEZEEGIES . MAWETRE B &%, EEAHE TR L, #1-BEa 0
& & b RIFEIRATTE THZT 5.

BE EAHOBETHOmEHZHIEL, JIFEDHTILE0 mER LIIFEEOE TIEEMICHE 72D,
HREOIRTHHL 225,

B BREOTRMAENDRDIWET ) vak e U, BEWE - B8 - B8 - B8 28
(B3T) . WAEIITEESEn U EOREWEB S Ao, Z<3BEmU T TRAEZL< G4, M
KD ITRACEEL S R OND I Y —~—7 NELFEET L. s 3R L T O F v — |k
MM 72 EOEWIEEHOMEEN L2 D

m. 1. 3. 3 fAAAERSAE

WA BEARIEN(1951). BEAIFNAIS)IXEAETY v aMARE LA,

WX AEENTRE A B IRTEA AT T o k.

S FWAO AL T S )IEE D EE O - A0 T, RIS i 5 . iRk
HROWEEIHHMT S,



[BF TOORGARECHTERIEE LS ICE Y D, —TIEIns LERBRE Y. &
PAZIEA NN EGICE R D

BE Famb)IFECo T TIEL 400m 298, JIGEOHRTIL250-260 m, & TIX 150 m
EHRMNEEHEL 22 5.

BE BE7 Vv a lREBEEL TS (B8R, MALLIEHIZT THET ) v v apE

%38 NEER AL RE LEOWE 7 ) v ¥ 2 (KEItROBEID

39 NEEREOEBEERIC B E N KA RS EERTA T o L)



KEEL, AP HELS 22D, JENLEAICHT CTESE - &
JEEE - WEENREETH WE 7Y v ¥ 2 \TIEAFEOHE R SR L
bid. Veis EILMEE P CRE R 40-50 m DK @5 T, i
BEEPEEEAERATWD . 2k, HBIREROERIZ Y7 2884/
- TR RE O B O O LI IE, R O T IS 1L B Ok
JRABES R EN TV D (5 39 X)) .

L\ E# - 324 (1985) XL AFHEDEBIINGKRO K 5 LA
DEH & #E L.

Turritella sp., Cryptonatica sp., Acila sp., Nuculana
(Testyleda) yohoyamai (Kuropa), Anadara amicula
elongata Nopa, Anadara sp., Glycymeris (s.s.) yessoensis
(SowerBy) . Glycymeris sp., Mizhopecten yessoensis Jay,
Clinocardium sp., Conchocele biseeta (Conrap)

AEE OPEEEIC I Makiyama chitanii AR R BN,

i AEERERRSTEEREREETH 2.

m. 1. 3. 4 +TAwEIREAERE (Do)

& P (1975).

X B o

S ZBBOEAMEORIHAT D

BF THoRERRET  RIREHE % I, M TECE e
RBER A &1, ERBERICH D

BE 200m.

£ SRV YaE\EROTY v aMAERET, EEHRORSE
REHIEEE A TND.

m. 1. 3. 5 MrESEHE

WA T (1944). T (1944) IMTEEMA L, hEfT
E IR Ees BLRE &1 E T8 2 X oy LTz,

B ERGH T T2 P RIS T ToH 2 R)ITR

S REOENDS - FE - LIEFEFOWE - Hi1)] - R~ L
BRI L, Z AP IZIE 504 L 72w,

BF THoRAERET /FIREHELZES BN, RIRRASTE
- LRWAEIREEE - MAREIREEE S, BRBERE R

BE B T700-750 mEREREEELRL, A ~TEMICHES

1005

BEREER
(ZR7Yva)

WAOR NN TS O
R (dr7 @)



720 RIFIRAHE T LR< 725, ALHECTIZMF)IIT 600 m, LIEFEFOPE T450 m & REBITH<
5.

Bl S - SRR - B - A RV R0 BIKE AT, BRICEEPERTH D (40 X,
FA1E) . BEHOBNY, RSABINZETEE cnDbOREL, EREI0HmDbDEH 5.

A) ®

a1 JUEERRA RS SR D EIE (o Bhligw)
A) INERMFRESEOMS
(B) 1|40 S0 > B MR 2

wOTFTY Y2
T aNER

— MuxE
\ Ay - —_
> /I 4

Skm
—

42 JIFEMO LR GH# - Lh, 1985



BERIIT v — b - WiBE - WA OIENCERERAERS - AREEE - ARPIRE - RECER DY, FhIT
R - iR « RIEDR S D, B X AES, MR A 7 U r— MEEDRREET D.

HETRIRSE {0 7B 0 O HEREBRBE 2, PEENIEA(1966a) « HEENEA(1969) I3/EHEM b =N &
EZTEN, Ok, HEQ9T8) IXUFERRM E Lz, HEE - 6 (1985) 1%, BUHOBM, Boks
AR, BEFEMER, 777U v LR (A2 K) IR L, RO XD B E ST,

HilF- B I OMA 1T, ARHEREMEESE CHRERNIRHL 35T 2 SLIETRHERSY & 2 DRSHEHERM T DR b
HURLZR S A A Y U, MRS D EE RN IS 31T IR THRWTF v RV O FREHEREN TH L. Z D
SRR H T UL, TEOHERERF ICITBED IRV iR & 777 U w27 i B ERR M 2372 0 58
WEBTAFIE L, A BBE) S 7. BMoHERERCIE, b/ RIS E b O RIRHN 2 E /Y
ICHERF ST 2, 200 S OYFECRS IR M, HERS 25 1 o0 B AL E FEERISATE L, — O F v FILCmik
HuEE (7 Btk MR ) &2 B> Tz,

Im. 1. 3. 6 REEAEEHE (Nm)

w4 AF(1975).

B TR R D IR T o Rk,

S RO RIS, THARIC A L, LI L.

B FALOM 7B G 2 B A (T8 5 4% M7 )| AT TR 22 Btk & o 3 LIS 134 S 0V &
ICH2 .

BE 600-700 m.

B WEHROKGIAEREERET Vovanbid MOEIKEECHAEE UL LI, Bik
FHETIE N R GEYESE - aE - BEBEEE - JeE 7 U v v anbed IRy O R TIE I
WCIREZ ) v va, HENICRAE, EMICEKEE & BRI IRAE N ET 5.

» AR LAY g L3RR CTh 5. F o, ARG (1944) OR1-R5a IR G H A
HEO MY

m. 2 I &3

ST B ARSIV HIRIC R B, JEBICZ LWIKEAOSRIRTES 2 3k e L, EALo b 013 Rk T

BEIRE & 70 D HERE A H O HL I, TEEIREREO R LV I ~BE) L7z, 207 FAL o SR
JEREO HLJGOHERE 2 & 1T, HERBREE IS KR ERER PR O LN D, T b OFERIT K o T, AKRIXFE sk
OFE=F O B, LEIERE L a4 Sz (R¥, 1975) BT 1, 000 mIZi7- e AERELLE
BRI 2 REEG A BRI, TAMEIVAY - Rk - BrEO3EBIIKEIN5.

m 2.1 &AAE (N)

WA HEAIEN(1951).
X BEERTILANNT T
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Acila insignis, Nuculana onoyamai, Yoldia cf. tokunagai, Glycymeris yessoensis,
Limopsis sp., Brachidontes sp., Ostrea sp., Patinopecten kurosawaensis, Patinopecten
sp., Chlamys swifti, Cardium fastasum, Lucinoma actilineata, Astarte alaskensis,
Mercenaria yokoyamai, Macoma sp., Thyasira bisecta, Dentalium sp., Siphonodentalium
sp., Buccinum sp.
0009750000000 00000000000000O00O00O00O0OO0OO0O0O0O0
Umbonium (Suchium) akitanum. Suzuki, Natica sp., Shiphomalia sp., Arca sp. cf.
boucardi Joussesume, Glycymeris sp., Tectonatica janthostmoides Kuroba and HABE
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BF TIOAEEAESITE, LG,y BEBAESICERD. ARBIT T L 0 KEEK
AHEbE L BR)IEEHEIC Xy I,

R LB L ORERBIRIL, £ TROKREBHTCHETE 2 GEUREUESR). 2
DARBES %, FRPI(L9T5) ITRIEARIES LIFATS. Z ZClE, TAOASEOTRA OMMEZ %K LR
1S, BESE OF IR E B KRR S M E N E > T0D. COTRELEHEEZEICLT, FALE
EALOEAIEE LSRR Y, S OBEFEEIC O RERERNROOND. £, ZORIERIEIEICS

AREEETH EOMENTIX, T4 SLIE DK ATEE OBEEZ TR VIA I, kA DEE LIZE %t > T D

ZOREEL HREFITH (1988) 1L, F¥ AXNMEETH D LB TV 5.

BE 370-420 m.

N AW S

. \ 4 N N
NN AXd e (2

£

b7

L] PEOBE RPN [ Jeormrs® (e onim

BER ] 3R a- YAy R AR 2 L s
%44 BB BERE OREEMEERT R Y v F (KERHHE, BHEE 5 RoLEERYT)
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T E®e—
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0 5 I0m
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#45 RERICBY 2L E BERMORES (ROLY FTROABEHSEIEO v + . RESEHRL N
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] BERR

N B FR IR
[: Sk -P AR A
PR -]

By RRE3E
&, EWEINE

G

[T #=rznm
AR 8itE

ORI SR

KERKELB 4

WACE TR - By W O BE R & KEEICH TS CRERIz 5 3) DR

B 2kl RAHRIEETE TH D, fie PRSI WERMEREIK A B 4 i (55 46 ).

WE ABEITINE CHIBEEREFORK TGS S TE 2 (BERIEZA, 1951 5 FEIED,
1966a ; 7R3, 1975). —J5, AFLBILAN S (1976), A (1986), KABF1EH(1986) 1%, Ak
JEEVEILE EICR LW 5 REFIZD (198 7)1, BB LA 1D D LA BO ML RIREIZ)
T TIEAEHT R 31 © Neodenticula hoizumii Zone (28 S5, i@ HEEH Liz 99 F o8k ik
WA, A AR O REFHE — 5B L0 RE H B R S  T5RE S B RE O FEORE S & Fhoan
LT L EWE L.

m. 2. 2. 1 REEKEHE (Oo)

w4 ARF(1975) .

B 4TI REOREBOIL.

BE LD R SRR - BT &, SISO B & 1 LRI 5T THTT .

BF TMHoANEERESICES. EMICEARINESTERERDS.

BE MM TE< 20-25m. F2»0OMKTIE1I mUTFTHS.

B SUREWE B ROR AN S 2 5. A TIZERE 50-200 ¢ mORAEIKEE L8
JE50-150 ¢ mDAMRIOEEA A ESE L, HRIEECEBITITATHER 2 VR Y 2 — MERAIEET
5.

R P (1975) (T4 EITREREMBOARSFRIEL (K44 X) L0, RO XD i EskikEimtb
A LT

Lepeta alba (DALL), Umbonium (Suchium) akitanum Syzukr, Tectonatica janthostoma



(DEsHAVES), Neverita (Glossaulax) didyma (Roping), Ancistrolepis sp., Ennucula
nipponica (Swmitn), Anadara amicula (Yokovama), Anadara amicula elongata Nobpa,
Glycymeris yessoensis (SowErBY) , Patinopecten yessoensis yokoyamai Masupa,
Clinocardium fastosum (Yokovawa) , Mercenaria yokoyamai (Makiyava) .

B REFIEA(1988) 13, KEMEDOARLTIEA D, 59 FOMAEREEIILAZHE L TWD.

m. 2. 2. 2 AH)INEEEHE (Ar)

& RP(1975).

B EEHAR)ID THICT TOZRBJINITEK.

S A TIARE? S FZBI TSI Tofid 5.

BF THOANEAZRESICE, KEEKEREICEGICERD. LTSy dEA R
ERD.

BE 350-400 m.

B EEHOKGRSAERE Y LT L0, WETRAE EELRET D, HRIIMTHL T, IKESDR O
JREVEETEZTEIER -10 ¢ m DHPRIEEICE OHIMRL - R ia @2y L o DRI END . 43)IERETIE,
FOLICHRIEE TS, EALCIIW A TS BIE oW s 8 DB NI ET 5.

erm RKEFIE2(1987) 1%, FEBUITWRBW (AT ) 584 RIRT X5 72 99 FOEKEEY
bF 2SR -0 L, 24061 BRI O BERTHE - R30S RTREC 3R v d K& - TTRESF BV HE O 55

B £ 1 AR
V) snk
NNE2L:

X ALGE

0 1km
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847 PEREO{LAER (KEiEh, 198D



WAk NEMERGEMLL (KHEr, 187
1. Huxleyia sp. 51, Venus? sp.
2. Ennucula tenuis (MONTAGU ) 52. Peronidia zyonoensis HATAI et NISIYAMA
3. E.sp. 53. Macoma (Macoma) calcarea (GMELIN)
4. Acila (Acila) divaricata (HINDS) 54. Pandora (Pandorella) wardiana (A. AaMs)
5. A. (A.) vigilia (SCHRENCK) 55. P.sp.
6. A. (Truncacila) nakazimai OTUKA §6. Myadora fluctuosa GOULD
7. Malletia ? sp. 57. Periploma sp.
8. Nuculana (Thestyleda) yokoyamai (KURODA ) 58. Puncturella sp.
9. N.? sp. 59. Acmaea (Niveotectura) sp.
10. Robaia robai (KURODA) 60. A.? sp.
11. Portlandia (Portlandia) japonica (ADAMS et 61. Notoacmaea schrencki (LSCHKE)
REEVE) 62. Acmaeidae ? gen et sp. indet.
12. P. (P.) toyamaensis (KURODA) 63. Homalopoma amussitatum (GOULD)
13. P.sp. A 64, Turbinidae gen. et sp. indet.
14. P.sp.B 65. Umbonium (Suchium) akitanum SUZUKI
15. Arca boucardi Jousseaume 66. Littorina (Littorina) sitkana PHILIPPI
16. Anadara (Anadara) cf. amicula (YOKOYAMA) 67. Turritella (Neohaustator) saishuensis
17. A. sp. YoKoYAMA
18. Glycymeris (Glycymeris) sp. 68. T.(N.) sp.
19. Tucetonella munda (SOWERBY ) 69. Bittium horinjiensis OINOMIKADO and IKEDA
20. Limopsis (Limopsis) tokaiensis YOKOYAMA 70. B.sp.
21. Crenulilimopsis oblonga (A. Aams) 71. Cryptonatica janthostomoides (KURODA et
22. Empleconia cumingii (A. AAMS) var. HaBE)
23. Modiolus margaritaceus (NOMURA et HaTal) 72. Euspira pila (PILSBRY)
24. Mytilidae gen. et sp. indet. 73. Naticidae gen. et sp. indet.
25. Chlamys (Chlamys) cosibensis (YOKOYAMA) 74. Trophonopsis cf. scitulus (DALL)
26. Ch. (Ch.) cf. nipponensis KURODA 75. T.? sp.
27. Ch. (Ch.) sp. 76. Boreotrophon candelabrum (REEVE)
28. Swiftopecten ? sp. 71. B. cf. candelabrum (REEVE)
29. Pectinidae gen. et sp. indet. 78. Buccinum sp.
30. Tridonta (Tridonta) alaskensis (DALL) 79. B.? sp.
31. A.(T.) filatovae HABE 80. Neptunea? sp.
32. Cyclocardia isaotakii (T180) 81. Buccinidae gen. et sp. indet.
33. C. ferruginea (CLESSIN) 82, Reticunassa cf. spurca (GOULD)
34. C. cf. ferruginea (CLESSIN) 83. Suavodrillia declivis (v. MARTENS)
35. Megacardita sp. 84, Antiplanes contraria (YOKOYAMA)
36. Miodontiscus prolongata nakamurai 85. Rectiplanes sanctiioannis (SMITH)
(YOKOYAMA) 86. Ophiodermella ogurana (YOKOYAMA)
37. Thyasira tokunagai KURODA et HABE 87. Qenopota cf. nakamurai (ONOYAMA)
38. Conchocele bisecta (CONRAD) 88. Granotoma dissoluta (YOKOYAMA)
39. Co. sp. 89. G.? sp.
40. Lucinoma sp. 90. Propebela (Turritoma) sp.
41. Nemocardium samarangae MAKIYAMA 91. P.? sp.
42. Clinocardium (Ciliatocardium) sp. 92. Neadmete sp.
43. Cl. sp. 93. Odostomia sp.
44. CL? sp. 94. Turbonilla sp.
45. Serripes sp. 95. Retusa sp.
46. Cardiidae gen. et sp. indet. 96. Dentalium octangulatum DONOVAN
47. Mercenaria sp. 97. D. cf. octangulatum DONOVAN
48. Protothaca euglypta (SOWERBY ) 98. Striodentalium rhabdotum (PILSBRY)
49. Saxidomus? sp. 99. Laevidentalium sp.
50. Callista chinensis (HOLTEN)
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m. 2. 3. 2 XEsEEEHE (Ch)

W& RP(1975).

wX EBTEE ROBEERV.

S BBTER 7 0 DA SRR ZAROFA L « = AR T TOARKEHE O FALEIC 53 5.
BFE T r BEAEEA2BRAICEY, EAICITRE RS RREICERD.

BE 50-60m.
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50 By EBERE » BRESE (PREBUPET, 2oL TRy v+ B SU=/AEI

BRI« BRI R A A E N TGET S (50 X)) . ARICEREIMELS, BRI L - Tl
HALRTV.,  FENCIEEE 10-20 cmO A2 U Tf@% 10 FHEeA TV 5.

M. 2. 3. 3 JCELKILETE

wR PR (1974).

WM AEANTEEITE L.

S ARKIEEE CIEBE) FEEEOIT R I8 LA IBIC R B D A3, BEICFE Ok B KR A ik
NHRJNNBFETORIIIALS 2T 5.

[BFF AEANTBIE) | LAPE CIXARAEA 8 O h MR IREEE &, T/ LI CII)FEEO R A Ve s 5
J& &2 AREEITES .

BE AKIE®TIE250-300 mZmRT.

B LINCEEE RRIK A RS 2 L3 H08, BT 8O A0 LT 0 A ER I T B IS 1k VR i HERK
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IREARZIENDRD.
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fa HHE(1967) 12X 5.
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oM AR LT, ERHE Y FICIE 500 mERE O#IRICIED
EEFIALETHMTD. SO BFEBIL, Ll E TS0
O &k 9 SRELITHLS AT DI T 2.
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St o> FLECTET A3 Mg /K T T A 400 mIAE(ET D L HEE ST
% (78 M-85 g ok T AR JE 22, 1973) .

BF 41(1985) 12k v EfflE - FiEIcX oy Sh, ARETH
ZTHNERESTS . Lo Oy 5 SAEE T, TEE A TRORESR
J& (4 9%, 1985 OFH [LI)E) Z AR T O I/ BESND.
FAHECH, T 3o, L SR A L o BIR AR
BEDIRVA, ZOSH BN B ERI THh D Z &b W8 BfR & 272
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Zan7 OKE - K¥, 1988).
BE THBEIIWN70m, B
JEiX, #9130 m (43I, 1985)
BHR ExRETHEL K-
HIK AR - MR 2 & 2.
WX, v, M kOw L
WO GBS EEN, WML
AR B g i 3 v RIS

GEND. -, WO O AL g@
JRJ& % e (55 55 X) . %;
PEHAL B HAKBES0-200 mD 00

;

HIN 7 A M R HERE ) ThoTo & HE
EENTHD (4, 1985).

EERIE AL, R RO &
LU, T O JE R AR EE E 7
JEERBIE B F L. 21
BHOPEENR L, T v — b, WK
B, ARMERELEEND. I
g LA LB B
OHBEEEE L, ok A
Al b e OVRE B 0D A bR e AR
EFAICHE TR RELCTO
cmBEOLDNREL . BREE L
TIE, ARKEA, MECH, OAK,
Fy— b, WHEHEE, W, £l
BRERHD. BOR EERUOEYLAEHEE KERARELS) AE 0@

HERER, RFIRANEERT B6EER)

JEZE B, ER AR
D HWAKILHERE & Z 2 HILTWD (5, 1985).

B 45I3(1985) 1%, BB THEE I L v XRICHAET 2 3 DA KA 5 Buccella-Cibicides
HETHEMST NI HLBAEZ®RE L TWD.

F7, TiEBEMHIX, Turritella saishuensis etigoensis, Glossaulax hagenoshitensis
(Suuto), Mizuhopecton tokyoensis (TokuNAGr) % 4B ZE O WA KB ML A O REH B HE S
TS (BHIED, 1981 ; 06ASAWARA, 1981 ; /KEF - K¥F, 1988). £z, i HEEFHIAHIZ S L
—7(1981) ROHEFAFKBHEAFHEICLY, EHENOHEMEARER I TS (H56 X,
He RKEOE TR . Wi, FIBIEMHITEZ L — 7 (1972) 08 B FE AR 7 L—7(1981) 1%
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ek ESEBITSMRCEORMEMYLA KFHANEEN BRFEEE EHMS A-E 3, SHENESR)

Species A1/B1|{B2{B3[B4|C1/C2|C3|C4|C5{C6|D1|El
Picea sp. L O
Cryptomeria japonica (L.£) D.DoN C O
Juglans mandshurica Maxim. subsp. sieboldiana (MaxiM.) KiTAM. | E ol |0 (e}
Pterocarya rhotfolia SIEB. et Zucc. F O
Corylus heterophylla FiscH. F O
Alnus cf. japonica (Thunb.) STEUD. 1 o [e]ie)[e][e]{e) (o]
Fagus crenala BL. Cu,S 0|0
Fagus aff. havatae PALIB. Cu,N,.YF|O (@] 0|0|0
Quercus subgen. Lepidobalanus Cu O
Magnolia cf. kobus DC. S [e]]e)] O
Sapium sebiferim (L) Roxb. var. pleistoceaca MIKI S (e} O O
Acer sp. F O
Aesculus turbinata BL. F.$ OO
Sapindus mukurossi GAERTN. F o]
Paliurus sp. E [e]
Vitis sp. S O
Tilia sp. S (e}
Lagerstroemia sp. F O
Styrax japonica SIEB. et Zucc. S [e][e][el]e)
Styrax obassia SIEB. Zucc. S Q|0
Styrax sp. S O @]
Trapa macropoda MIKI. F O
Trapa sp- F O ®)

C:cone Cu:cupule E:endocarp F:fruit I:infructescence L:leaf N:nut S:seed YF:young fruit

Metasequoia, Pinus, Fagus 7¢ & OIE¥MbANHERENDEH L Z L 28HEL TS (8 R).

M - £ M (1944) 13, & HEEF PR O 2 O JallE ORI 1§ 2 Mg O o s £,
O EE KO UE) 258 =R ERH 0% MESEE & LT L. SRIEH(1960) 1%, Ve E
30-50 m CRIILIZHIRE < 3403 2 K FORERE % 55 WAL Ut it 0 Bt EHERE & L TRy LEOIE & &
i Lte. THa (1967) 1%, mAE B b, EHOHERbOZELE L L, KFECTHEEOTRH
W ifE & B mHEREY (2O UE) & LTI L7,

Ocasawara  (1981) %, Turritella saishuensis saishuensis (Yokovama) @DEEHNGKE %
it o> Turritella saishuensis (s.s.) HIZHE O, KEF - KEF(1988) 1%, Ocasawara (1981)
A L7z Turritella saishuensis DO PEH 277, Turritella etigoensis 2% ET 5 & LT
Turritella saishuensis etigoensis HICEHD LD & Lz, RLAE, @& - /DER(1977) EOY
ANFR(1983) IZ & 0 BRI L ST s,

SF(1985) 1%, JRZBEBINILEHND 3 K Lend, #HEREAZE L GER, L TEic=
sy Lie. 2 L TESE T a e it oM BiR TR, EEE R e for e p g LU T o
L.

WA, KEF - KEF(1988) (ZLAT OB 6 JE 2 8 T A 76 1Ly o R TUE o — ok ke L7z,

(i) Turritella saishuensis etigoensis (%7511 « F1 5l O KU T8 B B, CTEH 5



% OB, 1983). B1E  BEEEEICET 5 BREO MRS
(B EHEARE 7 v -7, 1981 % MHIR4L)
i ) 75 1Ll 5 00 J TR 705 65 B8 45 3 B D

BT A TENT 5 Okl - i, 19745 | et I A A
2 KAWL Z R
INFRIEDS, 1986) . - AL A
1 |Acer pictum THUNBERG O
(i) BZ g T of L i(bAaFEo M 2|A. sp. (A Type) o)
I \ e 31A. sp. (B Type) 0
BB RED 72 & 3K NE O FL i b 4]A. sp. (C Type) o
BEDOMEIEEI LTS (5, 1985). 5 |Abies homolepis SIEBOLD et ZUCCARINI °
. 6 |Aesculus turbinata BLUME <2 Ee
Ubokin»rs, BEEIE, KRR 7 |Atnus japonica S. et Z. o|0
— 44 - g 8 |Cephalotaxus  drupacea SIEBOLD et @]
b N G D HEFE W T
(FEFT I 5) R OHREY Th o [Cormus comiroversa HENsL LUCCARINI 5
D, AL, FrEHEREAMICIAL ST A A 10 | Carylus sieboldiana BLUME 0
§ . N . 12 C. heterophylla FISCHER var. o
BREOPHMEEL T2 08 TES. thunbergii BLUME
. ) 12 | Carex sp. fe)
LUt b, RBEORER - BRIX5E D [13 | Euryale ferox SALISBURY o
bO LR M AL E PR SN THEL T,  [afidus crenala BLUME
15 | Fagus sp.
Bk, FBBO FICH D L SN TX 7RI\ |16 | Craptomeria_japonica DAVID DON

- o _ 17 | Haloragis micrantha ROBERT BROWN
b, fE s MRANRICSH D & T DR 18] Juglans Sicboldiana MAXIMOWICZ o

(BT A, 1984) biERShTWBIELr 19 Magnolia Kobus de CANDOLLE
20 | M. obovata THUNBERG

Thbd. SEIOMETIE, BEEEICHEND 21 | Mensanthes trifoliata LINNE o
§ N 22 | Picea polita CARRIERE
HKEERE bARBETOZND LRI TE 5T Picen sp.

P, EHERRL T EET — 2 b LR 24 | Phellodendron amurense RUPRECHT
25 | Pterocarya_rhoifolia SIEBOLD et

DICT W, R TR WA LA 72 O WA R 26 | Quercus servata THUNBERG ZUCCARINI
rLTkL. 21Q p.

28 | Sapium sebiferum ROXBURGH

29 | Scirpus sp. (6]

o . 30 | Sparganium glomeratum LAEST
=
V.2 & o ®RE @A) 31| Styrax japonica SIEBOLD et ZUCCARINI | O

32| S. sp.
33| Tilia maximowiczii SHIRASAWA

A LR (1967). 34 | Trapa natans LINNE var. quadrispinosa
MAKINO

WX L EoRARA 2 O RERO 135 7. macropoda MIKI

36 | Fraxinus japonica BLUME
37| Vilis flexuosa THUNBERG

S BOMBEAMBEL, Skl 38V s
39 | Viburunum sp.

AR E LIRS LIS 0T 5. 40 | Xanthoxylum piperitum de CANDOLLE
BF TMoORZEEOCEMLOVLEE O
E#EOBRITEEICZ LS AHBETH Y 5%
Wat &2 B3 505, Fras AR RIARIZE 2 v —7 (1969) 1T FILBICRIEGICE Db L LTS, A
BRI 7V — 7 (198 1) I KA, BT IL AR 2 07188 =R IR RS CTHEAR Y, Flhn—
LBICAESITEDND.

BE #NHTHR6. 8 mblE

B ST, BRTERCDELEREOERAN400en LEH Y, O LITRIEEOZE Lk
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(ABSTRACT)

GEOLOGY

The Takada-Seibu District occupies the northeastern part of the Kubiki
Mountains and is situated in the southwestern Niigata Prefecture.

This district is geologically the northernmost part of Fossa Magna region, and
thick Neogene flysh type sedimentary formations are distributed. To the south of
this mapped district, Quaternary pyroclastics originated from Mt. Myoko and Mt.
Yake are widely distributed. To the west the Itoigawa-Shizuoka Tectonic Line
which is one of the major tectonic lines in Japan, crosses from north to south along
Hime Kawa (River). To the east Quaternary formations are widely distributed in
the Takada Plain.

Cenozoic rocks in this district are composed of the Nishi-kubiki and Joetsu
Groups of Neogene age, intrusive rocks and Quaternary sediments. Neogene
sedimentary rocks of marine origin become younger toward the north, that is the
coast of Japan Sea, and the lowest formation is distributed in the upper part of



Table 1 Stratigraphic succession and igneous activities in the Takada-Seibu district
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Nadachi Gawa (River). The total thickness exceeds 5,000 meters. The pyroclastic
rocks are rare and the total thickness is less than 50 meters.

The Nishikubiki Group is divided into three formations, that is the Nambayama
Formation, the Noudani Formation and the Kawazume Formation in ascending
order.

Main lithofacies of these formations is the flysh type alternating beds of
sandstone-and mudstone. The alternating beds are of turbidite origin and very hard.

The Joetsu Group unconformably overlying the Nishikubiki Group is divided into
three formations, that is the Nadachi Formation, the Tanihama Formation and the
Torigakubi Formation in ascending order. They mostly consist of fine-grained
massive tuff aceous mudstone. Some volcanic rocks are distributed along the west
bank of Nou River.

Hypabyssal rocks only intruding the Nishikubiki Group are called the Nishikubiki
Hypabyssal Rocks. The lithofacies of those rocks as dikes and sheets are quartz
dioritic porphyrite and diorite porphyrite.

Quaternary sediments are distributed along the western margin of the Takada
Plain, rivers running through Kubiki Mountains and the coast of Japan Sea. Around
the boundary between the Takada Plain and the western mountains, some platforms
develop in its northerm part. The Kota Formation of early Pleistocene age and the



Hirayama Formation of late Pleistocene age, which constitute these platforms and

terraces, are composed of mud, sand and gravel covered with the Hirayama Loam
Formation. Most of them are of terrestrial origin except the lower member of the
Kota Formation, of marine origin. To the west of Arai City, fan deposits by the
Yashiro River surround the platform composed of the Shibumigawa Pumice Flow
Deposits and the Myoko Volcanic Mudflow Deposits O of late Pleistocene age.

The Takada Formation of Holocene age is widely distributed in the Takada Plain
and constitutes the Holocene terrace. In Naoetsu near Japan Sea, the Katamachi
Sand of late Pleistocene age and the younger dune sand of Holocene age are
distributed. Along the Kuwatori, Nadachi, Nou and Hayakawa Rivers passing
through the western mountains, lower terrace deposits of fluvial origin and fan
deposits, of Holocene age. Especially along the Hayakawa River the Maekawa
Mudflow Deposits and the Hayakawa Pyroclastics are distributed and constitute the
terrace. Along the coast of Japan Sea between Cape Torigakubi and the mouth of
the Arima River, marine terraces develop, but those sediments are very thin.

GEOLOGIC STRUCTURES

General strikes of fold axes and faults in this mapped district dominatly N-S
and/or NE-SW. Main geologic structures developed in the western mountains are
the Nambayama Anticline, the Nadachi Syncline, the Tozaki Anticline, the Shiun-
dani Fault and the Kambazawa Fault as shown in Figure 63.

The west limb of the Nambayama Anticline is overturned and shows one of the
most complicated structures as that in the upper part of Nadachi River.

Around the boundary between the western mountains and the Takada Plain,
from the west of Takada City to Naoetsu City, N-S trending faults and folds of
Quaternary age develop.

Folds of Neogene strata are divided into five classes on the basis of their
wavelengths as shown in Table 10 (in Japanese). The first ordor folds are formed in
connection with the uplifting of basement rocks and the intrusion of' the Nishikubiki
Hypabyssal Rocks, on the contary, the other folds are considered to be formed under
the identical tectonic stress condition.

Faults cutting Neogene strata are also divided into four classes on the basis of
their lengths and displacements. Especially reverse faults such as the Shiundani
Fault and the Kambazawa Fault, and reverse faults developed in the Nadachi
Disturbed Zone are important because they are situated in the overturned west limb
of the Nambayama Anticline.

Though the lower member of the Kota Formation overlies the Neogene
formations unconformably, the upper member is in fault contact with the Neogene
formations, that is the Ainokaze Fault. In the Kota Formation the steeply dipped
zone strikes about N-S. The length is about 1 kilometer and the width is less than
150 meters. This zone is superficalstructure of a consealed fault under the ground.
To the east of these faults, some trending N-S gentle folds of Quaternary age

develop poorly in the Kota Formation and probably in the Ainokaze Formation.

089n



RS R
FRFHE - Ml (1989) BEERMROME. MBEMERFELHE (5520 14
HXWE), MHEFER, 89p.

BIBLIOGRAPHIC REFERENCE
AxKAHANE, S. and Karo, H. (1989) Geology of the Takada-Seibu district.
With Geological Sheet Map at 1:50,000, Geol. Surv. Japan, 89p. (in
Japanese with English abstract 3p.).

o HE3IHA2H HR
TRt HEIB6H RAT

EEEEETESRMB: Mt H #H &

T 305 ZE-CEWmHEITHIS

HREE A & B #
ED @l B AUSCEIRI L3 G0
R/ XA 7-12-16

© 1989 Geological Survey of Japan



