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AR IS O, A - FHVE K ORER HISRIZ 20 €, JE 8 = AeHERUE S S KB 7 i AN %
TV F— 2 & LTS, AHIIE 2 OURESBEAEOREICH -0, Jo5 S ORI
AR A 52 T B,

S LI - ZERI_EFEA S SEE P EFRIC AN CRIBIC AT 5.

B8 AMBOMLESEOKREDIMEMEIEE TH S, LoL, EEEEFEA R o M LA KT
1, ORI TR & L big, bV - ARPIRSE R OHANRA BRIV S AR S . b
DEFNTMHENEHEIZA Y S AT ERT T2, BREWFONCT 22 ERRETH Y, ARETIT
e S L TRIRT 5.

WS A R AN BEERDEE TH 5D, SiT CllmmESiEEs "y, MRa -ax- 2
ERETERE LAY RAITD R, ZOEDEIRSIEM E UTHEIKA - D a s ROESE I ENE E
N5, FEITEREEE R L, U UIEERESZ R LTV 5. REAIEEmmO A 20 LihE
DFEET, TASA NGO WG TH 5 S BAE D720, AR ER K Ok
YERZZIT TR, REAOHEOIED, AR ROFCIEMRRD bND.

KA ZAERL T D IERETIIRTR O A B 72 5. EREPIRE X @A A - BER - fRA - A%
RO Y ELD B 5 R A EEMEE Th 5. MRS T Eme - WAG - BER - HEL
CATERON Y BAN LR DM ESE Th D, BAEABLL EITEAA - A6 - RER - &)
FAROAEENLRDMRERES THD.

TR, WERSHR FEE A B ONKHE LB A o0 SRR A I A TE M PO LS DU C O HT A3 I8 R E 8 B R
TARAFR—FF (1978) 1Tk > TITPITEY, TOMESHER ) LV LRHEEIIFE 1RO LB Th
5.

R ZOHIROEREFEOFRIZONTIREE TIZE A SRIEERIN N7, 7272, W - it
M (1966) 23A5EHUIER CAME R — 2 24T 2 B8 AL RS R O 18 F PIE 2 K-Arnk THIE L 7o
B, 11Imy. Z7RLTWD. 2O &b RIS & O THREAE O ARSI, BAlidR & HEE
SYANGAY

Beilt, TBRAEEEERT X —IT (1978) 12 & » CAMIRO L A EOK-AMEIC & 5 ERHIED



1112 RARSANELEMRRALELTR

ERIN R .5, {11
$iO, ‘61.79 62.35 59.99
TiO, 0.75 0.60 0.83
ALO, 16.51 16. 18 16.07
Fe,O, 0.78 1.37 1.64
FeO 4.02 4.33 4.82
MnO 0.20 0.11 0.13
MgO 3.08 2.45 3.41
CaO 4.9 4.95 6.03
Na,0 2.80 2.68 2.61
K,O 2,98 2.04 1.74
P,0, 0. 14 0.21 0.29
H,0 (+) 2.23 2.46 0.06
H,0 (-) 0.31 0.25 0.29
Total 9. 85 99.98 100. 03
q 18.60 21.93 18.74
c 1.30 1.62
or 18.10 16.65 10. 54
ab " 24,35 23. 31 22.64
an 20.79 20.28 27.67
Sal. total 83. 14 83.79 79.59
hy 13.91 12.48 14.80
mt 116 2.05 2. 44
il 1.47 1.17 1.62
ap 0.33 0.49 0.69
Fem. total 16. 87 16.19 19.55

WARERA N X X7 (1978) itk B

2w RRAVANFLEMNRE K-Ar £RJER

% | TRER [ @ 6 | RERRG) [K-SHR%)| “ARMK | ZEME®%)
E & N 45 £ =1 1.0387 3.20 0. 002644 20.25
R W M 114 a8 1.0098 1.66 0. 006882 21.34
X % Wl 133 a8 1.0124 3,58 0. 008031 6.48

BREEERE =X VF—F (1978) 2X 3

TN TN D, WEREB AL R 1 M O LB s (R O FE R PeE D ARRIE
W5,

FERITE 2 RIRSNT

WAL M R O L PR 32 @)1 Tabm. y., Rl EfTl1dm.y., $£7-, KEILfER S
OERPEAEIT133m y. 2R LTS, 2SO MAERDIMNIEIHE TIThbh TW D AIERE S
G5 L, FEAELNH LK E TOH D W I ITABD. RN EFROTERPRE ORI EME Mo b
DL bR, WIS T HIVERERTD, IS RO A RIEE L O S ES), &
IEEBICEHHEY LB BbNTWS. 7ok, KBILTERERIIR b I WEIEZ R L, Sk &5
DFERNEDOEND Z & LEZAE, MOBALD bR GV ATREESS 5.



v e G > DT RISV TIE, ®RE(1932), KR - fex (1933arh, 1934arb) (2d&o
THESERBFE N2 C Hal, AT OBAMD 1 2L STV a . (FIZRSICETIE0 (1936) 12X
o C, ERE A B T ED MU S D W CHRE IR A )M 5 & U T JRIRA Z iU A 03 I3l S T
5. Ok, FERAGHEE ORI T, B - AL - AR OIR 7 ER0 DO OWFERE D
LN, ZHOFEEREDARINTND (AsaNo, 1938 ; K - B, 1938 ; IaF1E2y, 1955 ; BETIED,
1957 ; K132, 1958 ; FfE - BT, 1958 ; VEfk « (I, 1965 ; fiF4E, 1966 ; BKIEIE2S, 1966 ; ALH - (L
M, 1967). F7=, BAEE TITHEREOKES O T 5 5550 1 HEKIERAAA T, WERAkiEE
OB « HUEASE R OHEEREL 72 IOV TREMAMIAN 2 ShTE T\ 5.

AHUROBE =R1L, TS ERIE - BNE - 2328 R OFIKEE - \ERE - BARPE R OWE
Mm%, ZERNELEOHIE TN SO IC ST bhD. ks, ER)IE & IFEE IR —R
WOHER B2 2508, Sl #iEn, SRS 2 LN TRY HFoT.

WERER IR O JE 1355 1 IS, A & O HIC O W CEFE4BIRT LR TH 5.

V. 1 AEjlE (Ub)

B - BE SRR ORISR EZ R e U, FHE (1973) I2k>Task S,
S EEREE N — A AT 2 RE A Y £ X, LRI ORISR AT .
BFER ARAREEL RSICES

B EL L TRIEERV LLREEORSE K OREO K IIAECE - BIKARE? B2, LIEL
ISR E WS M OBEE 20 D . KB IT—RICEE L TR Y, #klefrfl - WRALR ORISR 2
ZIF TN,

LI IR TR B L B L, SRR a2 IE A2, BT CERAERIR A - R
LR OSEEATH S, HEAIER0. 2-0. emmOEARKR TH W HEAL L TS, Wil K 0%
FRELA 1320, 3SmmINAN CHEARIR CTH Y, 1T & A ERBIESIMNDTIEREND & & bITIBANAE T TV
2.

ZIRE IR BaE 2L, HRICEDLOLIFLAYERGOLOLNH D, HRICEL LD
1, ST RO LS NAEERRROBAARO bND. AEEIA T 0T 4 v 7 MfkE R L, BN RERE
RORER SN D05, BER XL, B E LTI TR OMBEMDNRO bd. W
b ERALD D WITHREAER 252 75 L T D

KILAHEE R O IR A BEE L, WA IR—r ek s R 2 b O bk - 1B - JREER EOIRE L
T E CERRERETT. ABTEL LTRIIEROCLZRETH LA, LIRLIRIEENS H726 3
AIAE NS IR 2 5. BEERIT3-10emb DLW, & E(TiFA20emll Lo b Db A b, il
— R D KL R OEHRE RN K> TR SR TWD. ZTALDABNINTRGEE L TH Y A K&

-10-
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AT AT | AT-EME | ATIR AT D05 K E A % G 58— AT R B
BN R - £4(1933b)] K& - FA(1935) | A bsPI3»(1974) AB(1977) BREXARBIANE-FT(1978) TH13°(1973) A - 182(1967) A H(1980)
| Py M " T
ClE merew g J0CR e e AW R wm o B it - Rl
P vty TN T a5 V5o p P i 55
i [ rennebR siwes Mo SSl e wivin | EOREIE 8 BEuE
it . N LIRS wEoLLE | RH% LA ERZE LSS N iy
= 7 2 RREHR B KumrsE . ﬁ@f@ﬁ Sk EDETE
N | A ke ox 3 R
B F ey % v-mwm@?f? AT Al E}ﬁlFEﬁBE RV aLR HBNE B Wi snE g AR S HE S
. UEREE|g L7y B, w e " & -
M BWEAER £ B & TRRBERKENE REW B
I 7y 2% % S & é?ﬂ%ﬂ‘%% Al
Al BRKAESEN| FRRASE(A TREIN myEsn® | T ER ALY
gla-507 ([Ea-s.7 2| BUAEHR |T | cwemg | T % B TN AER g
T wnEsm| MRRAZE|E W’E =°
o tREmE
paws S w SHUALE e
3l o BB & @E
BERK SR ; e
. RERKBE KB 0 &
B B movICERE b 2 e £ "
n . ééfmﬁ%% SRR B R HIRINB EiRNR I ] ;’!l}
q: i) )
3 || ! | . o - o
o J | LN MR M AR
| ‘ ]
BB B3 & B3 B
I~
% e % N " % e w
= S4BHLUERE  £BIRR ; wRE ® O OmENRE K| gmam (B EHER
. |z kL LB z HIRE R 7 HEME MR e HihE R

EA4N PSR ER R O ED OB E SRR




H5M  FRER OB i)

ORI FERD B D.

WA IR R IR 2 2 L, IR OHRIE TEEETH Y, —FRICERE TH 5. BEiTkilfA
WA e OVEE R A A OIS IS & L CHEIEL, LIZUIERSemBL FORILAEEEZ HA TV D,

BEA IR IR —IE R A B L, 25-10ecmo fi—#iAEEN 670, F—HRIZ k> TR ST
WD, BREITAERNRES - T — FRORHCE R EIRSHRT 25D THD LA TN D.

S BT, ZIERE R OVK LA RS SR ICRET 223, R E S 22/ S 10-20cm D &
IREWAEERBTLEZAbALNS. £, LEURERAERORILICE > Th b a7 va—
AWE RS . REES ITM— NS 20, BEOEMRE L #EEICZ Ly, BESiX0-2mT
b5,

WERSR) EFECIE, RILABEE RO R A N 5. BUIIAR10-20em THA—ABEN L, &
FZIR50-80ecm e KX Wb DL EEN, fEEd BT 52— TS IN5S.

BE WET7ay/{bdnTEY, ERZEIOREIIREETH D, 700-800mEfEEINS.

R ARHBECEAIEER LTz,

MEBEBEE AEILESTE F— 22BN T 2B B LOITaMmL, gL IS R TR
T5. AGEBEICL>TT ey 7 {b&h, ThZno7uy 7 TER - @RIBERSTHhS. Ll
RIBINCIE B — S 00 R 1 B OSBEsH|| EFeil CREAL A AN AE DY, F—2adtlot 1 3 v~y )ik
e K OVEAR N JEA CIEEVE T & 2B 2 TV 5.

Wiz & L, BEAER - v — B R O — BT R ARD Hib.

M AR EEREAEE O =R TR b i<, FREE RESITEY, KIS OEBT D bEaE
TdhD. AL TIIbA OME 272N, AR &35 P8 AR - A < oA D KHEE D
X, KA ERE N DA 2V MR B FICR S T L A REAEE LT % (TANAI and Suzuki,
1963 + 1972 ; FHHIEA, 1975). Fo, KITHRARD B EBANEY AT ZFET 2 BENBICRESICEDN D

-12-



0, ERVERTHOEILIBIELENS.

V. 2 BEANE (sn)

B - HBF  BIPE IR P AR A XU i C R S ARRE A T HEPN O BEN )1 EFEA IR A A & L
T, & (1967) IZk->Tag Ehi-.

S BERESIEAL ST OEAR)FEE L OV 7 U Xy B R, R R — A% R &< R
J8 DIMFITHRIZ 3 Hi T 5.

EBFER ABIIFMOANEEZ REAICED

B AEEIWEROREOTEREN SR Y, WIS R OBE EE 2D . FRECH IR & & OV
BB L. —RICEEITHAR T, B AN AT 2Tl LIEUIRRER R AV R il
FIURR & 72 5.

WEITRIR—IR % L, P—HRIO b ONRLV. & LTRSS SR LEHFRE L= 7 v a—
AEWETHD. £, Fy¥— MIROEEZERZETHEEGLH Y, & XITBIKE L 25550 b
HHivd.

A IREIK—REaE 2L, REWEZ &0, WaLEEICHEB L, BEALRBRZ b o L3k
ERDLDONRHD.

BRI EE R L, NEORKHA 2L, WEKROMESN-RBIEE « v — b - BcE R OZ
L7 8220, 5-5emODEEN B Y, T a—AEA TSI TN D.

F U % LI BT, JEE100-150cmDIBE & JE &30-50cmOW A N HJE L, JE&20-30cm
@ﬁﬁﬁéﬁgﬁo.ik,:@ﬂ%$ﬁ@§éWm@ﬁEE%ﬁ%ih,%ﬁ@%w%%mﬁﬁﬁ
Fho.

F6Xl BENBTOIREERRE (VU <2 1)1l 1)

-13-
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F27(T-126)oS > tﬁ
v 2
Vi < el
hat MEEOC.Z) @ W l"7 Zk '7V+
! v,
<M & el
!‘;}\ M.3(1042) G AT 225 2%
THYy
W BR  @EMat04n) T A
=]
] ) SaSvAlll
R mi247) X b2
iy
©
ety
P5(T-101) N
e P8(H-5) .
F.A(H-145) ;
&- OR6(K-2) w
F3(T-8)& W

@ Aamw
& BILR(F)
o TEH(P)

RUTWReaR)ERVD
I N 27 598

7 IR LA

#®3k MAREEEDILER

Pinaceae

Keteleeria ezoana TANAX

Pinus miocenica TANAY

Pseudolarix japonica TANAI & OnoE
Myricaceae «

Comptonia nawmanni (NatHORsT) HUZIOKA
Juglandaceae

Carya miocathayensis Hu & CHANEY
Fagaceae -
Fagus antipofi HEER

Quercus elliptica Tanal & N. Suzuxr
Ulmaceae
 Ulmus longifolia Uncer

Zelkova ungerri Kovars
Hamamelidaceae

Parrotia fagifolia (GoerrerT) HEER

Tana1 & Svzukr (1963) £k 5

- 14—



FEARICIIHel A B i 72 AR A S B L, 8 £100-200ecm o Y & & & 20-50cmd Hi— ki b
HENHEET L. RBEPICIIREYN S E TN, T,

T5%.

BE XU %4l EfTR200m, ZE3)IHHRTHRIOMTH 5.

tEm REOECAMILE Z DT MNIET S,

L& P EZE5-10emNA O R 7 FBEASHR

FHVR R D ) sk 2 55419~ 2 BIPN I 0> AR LA 23206 L, TANAl and Suzuki (1963) 12 & - THE
fA7a—7 4T BTV S (B 3%). Comptonia naumanni (NATH. ) Huzioka & RFAOICZE L C

HeR BERBEHFIERIITR

oW W

REAE

nNERN

EZE8)NM

B

— s 4 |

EHES
\

It % % T~

H
1

121

P.9

T
[

67

P.8

pP.7
T

126

P.6
K

P.5

T
[

101

P.4

P.3
H

{
73

G-

Microplanktons
Tasmanites

Pinus

Picea

Pinaceae

Tsuga

Taxodiaceae

Juglans

Pterocarya

Carya

Alnus

Betula

Carpinus

Corylus

Triporate pollen genus indeterminable
Fagus

Quercus

Tricolpate pollen genus indeterminable
Ulmus and Zelkova
Tilia

Liquidambar

Acer

Ericaceae
Chenopodiaceae
Compositae

Lonicera

Gramineae

Derived Pollen from Cretaceous
Sphagnum ’
Lycopodium
-Trilet spore

Monolet spore

Fungi

Trapa

-

+ o+ |

N © m=

|

- +

2
2
+

oo wv N |

+

I CS

N N

+ 0+

o+ w o R

©w N

> N

N 4 =

+ a0 N+ NwR

I+ + 1

-

O = N -

-+ NG Rt N0 ww

~ +

(. SR I R A R R SR SR |

- 4 9w

FERERERBR= ANV (1978) Lk 30—~ BMEEEL T3, RFREEK

B LIRT] GEiSEAS) H-12133E04 RUURKORENFIREZRE
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5. Zo7a—Z 3R EBMEYARICE L, WRRERREAER LTS, £, EmbaTh
Liquidambar % /£ 9 51E7>, WA S RIEFEEOMAZ R L TN D B4 R).

AHUER T EALAIEEEL LRV AY, AIEHURIZ B W TS L BT & S d KgeaE o, ba
L L 412, Glausonome sp., Macoma sp., Tapes (Sratoria) sratoriensis (Otuka), Modeolus sp, Mya sp.
72 EVUKPEI O LIEIEE DAL AT 2 PE L TV D GEIRIED, 1973).

HMERE ARITEETE N — AT 2 A B B PO T D, ¥ U
Z BB, MO AR AR L20-30" THRAER L TV D, F—2Adb5 Ol CIEdb R —m R o
Wriglz kY, TROEIEE EbIcTmy Z7{bEnTnb.

M AEIKITEEORIEENCH2Y, HNFRERERE FTOMBM TH S, ZO0 X ) EHEN
WHAEMORNED D, TR AHEEEERE P O S EICxHbEn 5.

V. 3 EE®EIE

B - f2EF  WIEAUR LT O LR LR AR e LT, 8K - EiE (1969) IC & o TA
B)IE & s Shiz. 2otk SHHIE (1973) ISk TERIIED %frsni-.

S R N — AR - FE R OB A B B, R — A 0AMER A AL L TV
L. AHUKRTIE, ZRNDNSEA I TV ERAR TR 2 2 USRI 5 A0 T 5.

BEFEfR AEL FLoRES L WIEENEE REGICE S . NG TR Rl o i % e
TS S IZEEEHETH L0, WEOEHENPRE SRR, Fo, HIRICHEEL TV 2 &b,
ARG CILIE —HE 4 3 9l L CHD o 7z

B AETEHICIEEESER DY, 2O EISHEESE D b a & ~TIREICW 2T A 7 LDy
WEUDERO NS, AEOHHI D BT TE, KER T 5.

A ITHEAHE (He) « W2aE0)E (Hs: Hsb- Hm- HY) & OEK A MBS HE (Hy-Hd) £12 3 Ensd. =
DO OEEITHERE® O E TR TIEAR <, BHREICES, LIELIZERBRTHETHE6L%
VY. B EEBICIZ R (Hb) 230675,

BE W5EE N — 2807 B TIEkI800-900mDE S 2454 575, F U 2% LJIITH500
m, RS TRBZ00mEALHFIZM DI LIAWIERELS 725, LL, F—2adt#otz 1 3 o)l
RFIETTIE, FOVBESHEIN LAIT00-800m & 7R %

tE® HibaziEre, fm - 6k - BBk O OB a 2 ET 5.

BEULA 3R | i TR A VR A 5B 7> & Patinopecten Kimurai (Yokovama), Chlamys sp. Clinocardium
Q. REEETDH. £, BEEHE - AR ITOMBHIE TR EEN S, Sphonaria of. s-nomurai (HATAI)
Clinocardium cf. shinjiense (Yokovama), Dosinia tugaruana NoMura, Tapes (Sratoria) Sratoriensis (OTSUKA),
Mocoma sp., Mya sp., Ostrea gravitesta Yokovama 72 & /\E— ) INEMAREC B+ 2 BILG 276+ 5 (R,
1975).

BILEEA T D IO ERNZCFECH 5 BIORT L 2 bR & FET % GEPAIESEA 1), 1978).

D EHHEA 1973) (THIA DR TH D, IR OERIN & OB TS L.
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BIR EFRJIEERR

Z OB D BET D LR OEF)N R, E7-, Globigerinoides triloba Reuss X U* Globoguadrina
dehiscens (CHAPMAN, PARR& COLLINS) 23& F£i1, HLERAIE W EREZZFE R L CTUhd.

TEMEA TS 4 RIOREND L H I Pinaceae <° Tsuga 7 8% <, HERNBIE 252 ~e T 5 H 0
PPEHT % 47T, Liquidambar Z £ - TIEVWARWANRIER G FOMM A RT b0 b b, Mk
RN E Lol Z E R HEESND.

EERL RIS OV TCIE, A S AT T 2 A S, Melosira granulata (EHR.)
RaLrs, M. davigera Grun., Grammatophora spp., Denticula nicobarica GRUN., Sephanopyxis turris (GrRev. e
ARN. ) RaLFs, Coscinodiscus stellaris Rop. 72 X% ZET 5.

FEMMEANZOWTIE, A7 HFagus sp. 72 EEFET L0, RESEUEEIINETH L. AkEH
WCIIRE HROAEHRED G, Picea Kaneharai TANAI e ONOE, P. ugoana Huzioka, Comptonia nauma-

nni (NATHORST) HuziokA, Alnus protomaximowiczii TANAI, Fagus antipofi HEer, Zelkova ungeri KovATs,

-17-



#Ho5Rk ERIEEATLBLER
43UV L B F.1 (H-145)

GaUALYING SP.  «evevninniiiiiiiini et e e e st e e e R
Nodosaria SP. cecuvenvenniniinieiiiiieiii et F
" Amphycorina fukushimaensis (ASANO) .......ovvvreriiiinisiiieneeniieeeresosinns C
Dentaling SPP.  ovuveviiieinriiiiiii et r et A
Lagena asanoi MATSUNAGA  ...uciuiiiniiniiiiiiieiienieei e e R
L. )'s T ............................................................ F
Lenticuling lucidts (CUSHMAN) .vvvvevveresesessesasesesaessesessecesessasssens F
L. nicobarensis (SCHWAGER) ......vviuitieemsnturtrrernrrsnsnecosacnesenecs F
L. 3 PP F
Guitulina irrégularis (’ORBIGNY) ......ovvuviiviininiiiuieniiienuiesinereniernies R
Islandiella cf. margareta (KARRER) ....oovvvvnieneivnmminnianiniieneienneennnns F
Trifarina hughesi (GALLOWAY & WISSLER)  .............e. aererreeeentaens R
Epistominella japonica (ASANO)  ....covvnriinireiniriniiiinniieenierenanenaens R
Baggina totomiensis MAKIYAMA .......oovuiriiniiiieiiiineeieeneeieeeeneanse C
Eponides tanai UCHIO ... ..cevvviuiriniiiimiiiirriirnereansaenceaercanrenianes R
Planulina wuellerstorfi (SCHWAGER) ....vevviviietiincineniininniineiosinieneine F
Cibicides cf. aknerianus (A’ORBIGNY)  ...ovvvviiviinieniinieiieiniinnnnninense R
C. lobatulus (WALKER & JACOB) ...ccovvienviiieneiininniniiiiiinenncinne F
C. malloryi MATSUNAGA ...uoveniinivuiiineiinnnnianenninerenneneeonesreanenes F
C. refulgens (MONTFORT)  ..ovvniienieniniieieenntienennenreenenaninnuaenes R
C. SP:  eevereneresierusistitiniirentaeneatetasnatenatetatreaneierretnernenstans F
Ehrenbergina sp. .......ccovvvvviniinivinanneianieniinsd eerernenreareeraranonnaranns R
Nonionelina Sp. ....c.ocvvvvinieiiniiiiieiiniririiriretitereiirrarrenacasaans C
Pullenia bulloides (A’ORBIGNY) ...cuvviuiiiiiiniiiiornreirieeniisineiiieiaennens R
P, salisburyi (R.E. & K.C. STEWART)....ccuoruniiieniinienininniannen. R
Oridorisalis umbonatus (REUSS) ..ivovuiinieeiiiiinieniiinniniinniiniinenaenn, R
Anomalinoides SP.  ....ocoviiiiiiiiiiiiii e F
Melonis pompilioides (FICHTEL & MOLL) ...ocevivnviniiniiiiiiiiiiiiian, F
Globigerina pracbuloides BLOW........cccovvvinviiiiinciiieiiiiiininiinnniniina, F
Globigerinoides triloba (REUSS) .......cccooviiiiiinimiiiiieniirineniiinneiin, R
Globoguadrina dehiscens (CHAPMAN. PARR & COLLINS) ..................... R

A 3YVJIER EH# F.2 (H-77)

Lenticulina cf. pseudorotulata (ASANO) ....c..ccevemevviviiiimuniecieirinnnnnnns. R
EIPRiditm sp.  ..covevriniaiiniiiiiiiinieini e e et ee e R
(627 T o Y S U R

A: abundant C: common F:few R:rare
BHERERERNX—F (1978) 1L 3
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Acer ezonum OisHi et Huzioka, A. subpictum SAPORTA 732 & A BAMEYML A RECR T 2L A2 ET D (F
FIED, 1973).

PbED X5, Kgns\B—M REMEHCET 5 Biba, FEALF o RyVE &P 5740
b, TAOBNE L FRRICE R CTH 2 NRIEM L ST a2 5. B Ln ONEN S E
FLH T DA Bl D BRBHIAES 32 b O C, REORMRUIIPHH I EZ 2 bnb.

ME@EE AR TMORNE - BNE L FRCERETE F—AE2 R0 &X, b FEE RS
28D . RAED S A I 7Y BT TiE, 1IREREAEOERMZ S BARICERT 58, R
— A TIEKEIZIN & AP 2R & 72 D RAMBILART TR —FIvER 22\ LEFALR O WiEIC
enrmysbl, ER-ERL TRy s TEICRES TN,

S AR IIKILREEICE AR T EREIC X AR ERBE B E R L, WD A E EE
THRESNDNERITEAMIEDND Z L, ROMGAOWNE D b V6 G LI e 5 0 3l & & OV
WD G35 )18 (eIl - A, 1969) Ikl S,

HMESE (He)

AR X LEARNE O T2 58, AR R O B0 & Rt IBkic 23 Torfi L, Ao
BIE S OB & R AT D

AIBIIHEA L oH E OHJEE FIRE LCIREE1ED .

HEEIRE R IR d 2 U, BTN E SN ii— i 5720, 7o a—2Ei0 LERE O
HAPIZ Lo TBRE SN D, BUT—RIZER20emUL FTH D3, & X ITIFR50emilitc D b O HiRx
5. BFTELS LTOEEL MR ST v — b - KRS L OMERPIRE 2 57 503, THAZOFRIE A
O OIS R OZRE DL ZHIRZ D .

WO IR —IK % B L, R IR DRI E CEERTH VS E BB 5. ks E <,
RN IRE %

TEEIIRIK—IRE A R L, BEEmEIE IR S10-30ecmODFE & L THHET 5.

ST CAEE O T I A K ORI 72 EOM— P O 72 2BEA N E/ L, HRib A &
ARET 5. FES BEICNT TE, MRS O mA I LMEES & BB 5. EoREE I
1, BERARESE K ORATES OfiE 2B E T 5.

WEREER )1 Ltk ©, BLREILRBEAE B35 HES TR S 1L, 85-30emODZE LA R WE
SRROOEND. AEEOTF— EEIIEI-2cmOZ LA « ZRUE K OHEHCA % OB B 72 2 IS 1S
MR A L BB 5. £72, AEPICEES5-10emOE K AR A O E A EEREN 5.

F U AE DT, B R FRRICEEE A BN O/ 508, WFR—BIK 40> Fh—H
RIS 3 5.

JE R AT TR I0m, EEERII RO U X H A)IITTHRIB0-50mTdh 5.

BEREME (Hs- Hsb - HmM)

AERE LIRS R— B2 B0 BT, (R0 DB i B O s 2T Tatid 5.

REBEIERNNEOERE S5, M—PhibazEL L, 8BS - vV ME - BIKE - s R OVER
M 2D . BETRS BE (HS) AR O TR E 503, ZHLSMIEHN D, BEIRMREEE & LA
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HEDOHNE (HS), JBs(Hm) &I,

WA TRRIR A% R L, M—HR T RICEIKE Th 5. WRITAEZILE - BillcE - v — FERD
REARETHD. KEORRIWADHED D VIXIRE KOS EORERE(TY. WEWICERLIE
UIXREW D @B L, MDA A T 25 23558 Hivs.

TEA IR R—REGE2 2L, BEDOIREICWEDTA 7 VOEERHBEB D 1 > TH 5. Wi 2
HLONLEIIREDETHY, —BICTEHEBHABRCTH D, JeEPITITREDRMIE T A3 %< &£,
A =AY JTIHE S 10emOHLE R A R A IR E A AR b d.

L NERRIRGEE R L, B L RRRICE S EET S

BRI TR —H IR — A E TEHBR AT Z T, R DR THEZ TH Y, LIZLIER
0.5-2cmDIEAN LD b Db HALND. BEITLNEKOTA A M ThD.

BEA IR —Wk K % 2 L, R1-10cmNA OB FH—M A 572 D BEIKEIC L - TR SN 5.
HARITHARCE - F v — M RONSERA LR ETH D.

IR B TR — IR 2 R L, E2-10emOZ LG OH AR TR & L, Hil—Fkio kb=
KB ICE > TR SN 5. AEEh T, WaELBSOREREICHEL LTEN.

A TN LR B ER)NCHNT T, AR NSk — KD h—H RIS & R & 3 2103
LW ATREEEN G20, M—PEE OWE &2 i, HITM—FEEE I U E VD EE ~TRAEICW
2BV A T NEMYIRL, YA 7 AP UIE UISIREDCE OB AR X 5. BERIES2mb R 5
HOLLLIVERTHD. IR GRS & FIKREEIGS L OEREPEECTH Y, REamws a2k
T, JREITIER IS CHE A RO E 2T 5. BECEH T RIZES50emEL FTH L3, =
OHIETHEIAMEZBZ 5 HON 1 BROOND. EAEITREREZL G, T4 %A v Liftkes
Thp. £z, EEHTIRABRIC UE U R HERE N BERO b b,

BRI EFE R O U R DI EBIRT,  AERIE O TR B TR 0 0 Ml —HRLb s 3

FHOM FARNERERATE T ORE (v1 3 v~ ki)
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FEL, FREOWEI NV MEEABTS. FE3SLROBEJESEEL, M—TRiba L ORBEN
FiRL 7o TnD. Fio, REREZELIBCEERA IS )8 B P ET 5.

KA OIFA 7 FREOARYRT, TEBIIRFRRIK AR & ik o h—HURIEE IS O H.
J@EFEmL L, BEOJRE - WHEFRCQEIRE K OKINAELS 2. LI GBS o B—rik e
JEAEICW T 2 30emA L EMIZ DT 514 7 V& D IR L TV 5.

JBIRIEE A 3 U T600-700m, FEESHI KOS U & B BRI TRI400m, &R
THIZ00MTH 5.

HIRABEERE (Hd-Hv-HY)

ARER B T S R B O\ BB 22 SISO 5. RSB B IR R O i R S 43 AR
TEHTA YA MEEIAREEICE D

AEEIHEE G O A H 0, WERAETE SR T 5. F & UCLIEERIKABCE KO L
BEENBRY, TAYA NROZIERS - BIREW S - BIREE1ED .

FA A NI K E 2L, BERMETH D, BT CHERMEEEZ L, MREIARES - A3
FAROEETH D, ARIIENRRREARCAEN LR D, —IRICREBIESI) K O%EIR A 72 £ O ZIRSE
MnEEH LS.

EE R AL TR B IK % 2 L, SRR LIEMIC X DB E %32 B8 1-10emOBRA 2211 O f5—
AL AR E L, ARIEERERNIC K > T STV 5.

LA B TR — I IR (% 9™ D IR 2 LA OB 10-40emPN S O f—E AN S 72 0, I
H—HLRL OB B K VKIS T T 5.

RIERE TS EEA R IE CTh Y, HikgRKEs & UEERECH . ST CHukEGEZ R L, B
IR ER R OEERA TH D, kiR rE s T 0 v 7 MkE R L, RER - EEEL - T AR
ORI 5725, HEEAITRLIR CTh 0, FREA KBRS ER STV 5.

BRI HD A (I IR — K a2 U, BB I M—HLRL T A S — R ITHIRIF A 2. BB OJE X134
cmHEE10emTH Y, BERAME K OUK IARSA & O R EHRICHE L L TiiEn 5.

BERCEIIREIR—IK At B L, HATHRL e b ONRE L, NI NRLOBRA N B 2B A K E b
FET 5. EEL10-15cmNACRER AR & KILATEES O B Ic g En 5 2, EEOBF
H OIS ABARIBRETAD ZATND Z EREN

NEDPLREAISET 2 MEL T, BERARE DSl CEKE A & BET D0, ZORMIHIK
BOBAEEIKE Z B, ZFLHHELTOLESBROOND. £z, REFFEO B ClImab g

A e ZIE RO KR e & OB D 72 2B O Z28kir & L bIZ, S 10emOEEOB LW
REEE o TN D,

AREFILAHENE UL, 72, BEBAHBEERSTZE0LE LIEINELT D, KbE
[55 CHRIZBOMINAL T D03, LTS D I LIZAWEE L, miEORILTRIET 5.
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ZREIFERN DDA 2T RIS T, BEREEE 2 B HPE 5 S HRRIC AR 5.
IRHBE ClE LRSS R O DK I AL - BIRABLEN SR 5.
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ZRL, LEUEEERRALEZ TR L T DA bhind.

BRI 120mNS EHEE SN D,
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R - EE IR IR ERERIES T, (LEERR D ERTER A e L, RE - s
(1933a-b) 12 & » THlKERE & s Sz, Z0t%, OTuka (1937) ICk > CHIREEREE ST b

S WAL TR R O R A e L, IRERALIC T 5.

BRFEFR WAETOSEMTT, RBETHROMEZRE, R 7z L2 b U SEH = oS
HAEEE > TV D.

e & O OFRY @ I R ALHRE O S MU A L, TROEHME R OE LB RESICES . £
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HEJE OHEFERHZ 1T LVKAIE B2 0 IR S 4, EEROKEENE-T 5. ToflEL &bz, »
BT B TOFEMEEE THD.

B8 BKARSE - KILABCE RO A CRERE L, ALKOVREEZMES. AEERaE s
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ThD.

BE ERHEMER TR, 400mE JE0WHE T 300-600mTH 2.

EF BbaoEHITENR, BETIZIE Makiyama chitanii (MAKIYAMA) 2SHURRIICE END. &
7-AfLEfbA & LCiE, Cyclammina sp., Haplophragmoides sp. 72 E23bH 3 i S 7.

MERIE EEERNEEREALIEY, EHMEERATER L T D, EfEIEERAL T, RN
HET20-40" W, HET40-60" Z/RL, kL L THEERAOHAZET D, WEITILH-FEERO LD
VA AN

M AEIERIE L EHITRERRIBABEL B2 NS, Fiz, WSO KSIE (] - fl
M, 1969) XI5,

EEBRE (Km)

AEB IR AL THERE RO PR 2 72 LT T 5. AIREE O A L, EAroE KA S
BT 278, —HHUR TR L A HiLD.

AEEIIRICEBAIENDRY, W - BEIKABE - SIS ROBEE 211D .

e TR —hkK e B L, HORA B O BV RROAMBL 2 7~ . SR E Db Db o3 —
MZH ML TV & BB T 5.
WA EIKCOE 2L, Mi—PRIC—RICEIKE TH 5.
BRI A A I T K — B s 2 L, R2-5emO ZUCa s FiRkE L, MRIEKER TR S

e

i
ns

BRI EIR—ROE 2L, MO bLONREL, WaPIcHEL LTHkEns.

i) 1 e OFHUI T, R & 30-50emd ke E RV L JE S 50-100cmo B2 ek L DA
JEREEETH Y, BEIE M OEIRABCE O EZE S . £72, Rl TIIE S 6mo EEIKE N 1E7R
DALDPHEFEICZ LV, BEIRAMSE L OBEIKA L, —MRICRIE R LIER &2 %1 CIRF IRk s gy .
UL LA EIC Lo T ET 288 bR b D,

TEHIE OTEICIE, PN Makiyama chitanii (MAKIYAMA) 238 £415.

AARIE O TFRRAVHIIRE LW D EMARIESIIARHTH L0, Dl & b400mEl EEHEESND.

RIRABRERRE K

ALY T, TIORENEE R BE 5T 5.

F & UTRIRABES « KILABEE RO EERN DR, W - JER R OBERE 215 .

BER A I TR IR A 2 L, — RIS 1 -bemD % | LIE O f—Hi M I & & AR LR TIBAS S h
5.

KILABEE TP 3-15emINA O MBI A LIS O AN B2 0, FEITRE IR GO KLk
HEABRThHD. ABENT UL ULIFRS0emE B 5D HRO LS.

LA VARG IR (% 5 U BR AR 70 S A 22 1L 72 0, B4y BARSE & 72> T
. ST CHRAIIREAROEEH AN S 5. REAITRER0. 5-1. 0ommAgh, @ 13A0. 5mm
WA TH Y, IR LR SRR AEER 220 T s, AR ARMKE <L, REG - %
IR K ORILN D72 D%, Bldh & R IRERISE e OB A S ST .
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BT % 2 L, MBI Cammic
BIKE CTH D, BEITENIAE T, LIFL
RGO/ IRZ D.

JeEF R R AL R LOOMETH Y,
R EBEIE K ORI E S & A8 5.

BEMCE RIRFRIK— ka2 2 L, BRI CE &
20CMEA T D & DAL

SE TRV T 2 )V A A T b D
ERHY, BT VAL o TSR
HRUE A NESITE STV D,

TA BTN OSEPTIE, BRI
DB LKA R OWE L BB T 5. £
7o, AR TCIEFEEA R LEEa s, Lid
LidEeEn 2. EEMEROER T, ME
TEA % S BEK A L HIET 5.

AEfE DT S 0E, R AEE THIT00
m, HIETL00mLIETHS.
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V. 5 A

UK IS EEIK A EEa e ()

Wi - 2 E  \ERIIAMEO EAEMTESE R A e LT, BR, £ (1933ab)
WL > TNER Lt Shi.

S ARRBITIRA PR E O SO N DAY [ RIS ST . 2 0IEh, Mo
SR R30S B OB O LR AT 2 5340 35

EFBEfR NZEEIVDODOLIHEEEAZ > TREINDIBHRETHY, EELBOAMICTIA  FEiE
T 5. ARk I\ EXIE K & FRC\ERE T ISR A K ILIEENIC X B Kk FEE R A B
5. FALOPREE K OFEAR)IE & OBURITIZITEE TH 5.

£ MRS TIT IS U CAILABES R OSEIR BREE > 72 5 kFEE N sl 5. 2 oto \NEE
SATHEE T, TAISEES VL MEEEE R U, BRIV MRS EREAMESS L A 0 T
HAEDPE LB TS, ZOX I REHOERNDS, KIUABCAEE - HE B ROV A a5 8
Liz3nasnd.

TR B 8 K VR i a8 PSR E S A E, BE CIRE K KHEETH D, mfEIcHk
T BRPCEDIEEO b DI, MWFEICEAREE LTADTHS.

BE FEEREREREO b I TR, 500m, $3)1 FHREK TR L, 200mEL ETH .
)Nl EVRIBUEE VS TRI900mTH 523, LI FIZMWAIRIDE S 2 E, AU RTIEHN200mE
0%, FElz, FEARIHUER TS HRE < £9250mTH 5.
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bE TS TARED b Bba OEHIImD TR0, JEBEAS S HIsIc W T, NERBO Bkl
W E) 5, Patinopecten kagamianus (Yokovama), Nanaochlamys notoensis (YokovAMmA), Placopecten
setanaensis (KuBoTA) 72 & Pectinid DZEHI MR S TWD (R, 1961 ; KANNO, 1962 ; HEAIZ A,
1963). ZOEFMERBNEETIE, FEEOEERE HI2DR0n, 2, 3 0k b AJE O B{bm 23 m
HbTW5.

AT B LA OpEHIZIEN )Y, Makiyama chitanii (MAKIYAMA) 23 ¥EEIICERD S 5.

HALE LA A OWRE ISR E £, 56 £IRT L 51, Cycdammina cancellata BraDY,
C. japonica Asano, C. orbicularis Braby, Haplophragmoides spp., Martinottidla communis d' OreiGNy. Cribro—
stomoides spp., Spirosigmoilinella compressa MATSUNAGA 72 EDRVEA FLILA A . —ARICHIKEA L
BaORERITD IR0, REHE (BREEEEERT RV —TF, 1978) TirbhizzA U 4 T)l|
OREERHEER T, R OEE EAE B Y 3 5555725, Meonis pompilicides (FicHTEL & MoLL),
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HWoR NBEEHILALAR
Ry v ar)l] ¥ F.3 (T-8)

Bathysiphon sp. .........c...... B P PP R
Spirosigmoilinella compressa MATSUNAGA  .....ocovivniviniiiiniciiiinniinennn, F
Haplophragmotdes compressa LEROY ....ovvvviininviniiiiiiiiiniiciiiinninnnn, R
Cribrostomoides renzi (ASANO)  .oeuvvuiieniiniensiniiniieiiinircenniaienins F
C. cf. subglobosum (G. O. SARS) ......cociviiviiiiniiniiii e, R
C. -3 + T oS R
Cyclammina cancellata BRADY  ..cc.ovvvnninirvinirnieecniiiiinriracsnenninsinn, C
C.  JaPontca ASANO  .......cicvuiriirmrininieneniinseniiiriainrerrieeraninens F
C. orbicularis BRADY  .....iiiiiiiiiiiininniiininiiiiiiininianiinaiiecanens F
Martinottiella communis (’ORBIGNY) .....coovetiiiiiriiniinniniiiiiennness A
Plecting SP.....coccooviinniiiiiiiiiniiinriii e s R

A: abundant C: common F:few R:rare
WAERERM = E - (1978) KX 3

M. nicobarense (CusHmAN), Epistomindla pulchela Husezima & MARUHAS, E. japonica (Asano), Bulimina
inflata SEGUENZzA, Valvulineria sadonica AsaNo7: & DI/ Globigerina spp. ZEH L T%.

AT 4 RITREND & 912, Taxodiaceae, Pinaceae’s EWiBMED L OBNRHIENS.

WMERE \ERIIARHALHEE T, IR & e & 35 TR R O R & 2 PERIZIA < FEET
5. mEECAIE, —xicmEdL, EENT30-40 FTH Y, FEES HIRIEEREO A &R LERNE30T )
WHNCH D, 801 Tt O NI | S 2 TR T 25/ o 5. FEEE o EnIX AL e — R Fg Bk
HONL L, HAHE20-40° WA R L, HEZEIIRIALROWiE OB X 0 50" WAL O AR & 72> T
Wa. gl B CiEFEE Ak A2 LALAL S — IR PE 5 1 OBl A A3 2 ) < D20/ MBI 3 B D 03,
ARENTITINEGL LR ORI H; & WS R — A DM THE_R— XU HEZ TR L TWS. £3E)E2
TAREE, ERMDPTTHEEERNZ20-30" L TH 5.

Wi bR 720 LAAbrs — MR ek, Al — R HCR A OUER— MR 57205, B HBER L DI,
FAALR TSR 2 BFLIRILA~NSED D 0 &, 1ZIEEATT 2RI OWIE Ch 5. 07 — B HR TIRiEsss
JIRBUVNTIEDN TV S .

ME ARSEEELE 2 (1978) O8)IBICHNYT 5. ZOEn, AEHUOKISE (I,
1973), WM/ N IRJE (Va1 - FEE, 1969), REAHUSROITERE (R, 1975), MR FEOA W
PO R OSEIREE (% - 111, 1969 ; ATHIEA, 1975) 72 PICRHE SR 5.

RILFABEERE (YV)

WNFEEVE 21 BRI HER ST = A U U, R ORHGES) | EFRIC AT CTofid 5. At
TNEFORK THEZ LD 5.

AEEITFEL L TR KINABES N B2 Y, BEKABLE - 2 BE R ORI S 2115 .

KIS TR IR—ERk ez B L, ZRIEERWLT A YA NEOB—HfHAEEN SR, M—Hkio
EERER B ORI B TIC Lo TR ST D, BRI TH 0 FR2-10emD H DRE L, L&D
EIMEBZ b0 LALND. ZOXUAESET, LIZUSEEZZ TR L, 3L < HFK—Mmkk
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VERIK A B 1T B K — I o 2 L, B8 1-10emPNAh O M 72 | LI 0 — A4 BEAS HIDKE OO R IK
B L > TR S S,

L2 LTS (TR IR G O SRR A IO 22 155 C, —IRICJEE 1OomEL T D b 023, Kl
ICHEEEICH E D, 85T CHLALIIALRE A - Wilin R OUREO A Ch 5. RIRAILERO0. 5-1. 5mmd
FEk CTREBE(CIEM 251 HIBVRIZ/ZR 2 b O b 20, Wil A &k OSRERE A1, £20. 3SmmPN4hChi
RKTHY, BIBAPERIN TS, FRITBEARARERL, RHRA - V72RO G 5.

BUREW SRR EE R L, h—HRETH Y, KILAESS K OBR MBS I & U THHES 5.

AEEDIE S12600mEL ETH B,

BEHEEALE(Yh)

FENEJELL OB RO DL~ )1 iedsk - 01X TR ISR T 5. & AT,
PE R ACHRE AR Fr OB & 72 > TUND. ZOIED, BA T 7Y B R OGRS S0 5

EEb L PO OFIERE 2 HEE 28 O A%, MU I /a1 g 0053 sk Cld— i AR B BRI A H v D

T E AL ST A L VNV NELOREETE L, B  WERUEIREEMHES. HE
2L, BRIRZe W URERIIRE e 0 R— 5 IRE OHERN 25 S b,

TE B A T RO IR— K R L, FEFICRECHEERLONLREOLOE TROLNS. Bk
T 5 L RENBIR—FBEE R URBRIE 2 b /NG T & 2o TET 5. BEOBEEAITT = =
L— MR/ Z B LBGERE TH Y, BEET 5 &4 T 2RO RSl 0 &R

AHIR TOD O LEEEA LS OIE, LOREORRE L MEEEREL, 1)/E &5-20cmODiE
BHHA LIRS 1-3emD v ME L OMARE (LLTFEBRAE &V D), 2)ES30-100cmNSOE H
B LEE5-16emINAD U ME & DOAJE (LITEMCIRER &V 9) KT 3) b @ERzRO bild
DL CHBEROSES TR CH Y, BYLT 2 & KBLE oo T 2 EUE (DU TSRINEIE B &
WH) L 3BRBIZKBITH I ENTE S, A THIBCIRARIZIOJIKRIZEWT, BRICXVIRE
DV MEES M, RO E 2T 5.

Tes 2 IR —RBEE R L, BEAHAN RSO LMEHOLOLNH S, Fiz, [F UK CHEE &)
BOEFEEDOEWVCEDABNALLID. TORBITMRICHK—IRKEEZEL, OPBMRE X5-30
cmNAF DI & REIK G T DR S 1-5cmNAbOfesa & oA (UITFTHEIKER L)) I2k-T
W EN V5. IBEEEYLT 2 &, REDSRE—EBEO/NIR &> TS 5.

BRI T RIS — I e BT 2708, IS BIRIK—IK At E R R ESRR iz 63 5. b
FEFAI—R 2 £ LT AR b O BIRZ D, UIE LITHE RITHRTE 2> S AR ~D o 27 /LD
DR LARD HND. BNALHE TAMIE I 138 & 72 2 BEE RE VB 38 (Yt,, Yio, Yt) A&
FND. JESEYL, 24-5m, Yt i384-6m, Yt i3K10-16mTH Y, WFnbL T A YA FTH
5.

WA —RICEIRGEE L L, REEISM— PR MR ChH Y, W EE H D WIS I HE &

2)  PEEIE RN A & YL MEERBT 2MEEL LTHEA STV DA, ZODIRENHROND. ARE TS OME L, K
T L MEOHBORED HOIZRE L CZOMGEEMA L. Lo T METREH D VITTRE >V MEEER EOH
BEHWTWS.
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LCHAET 5.

WEHERFERIGRD b U AT, AEE IR PRI A 2 DTS E RGO 2L MEJE
ERHY, JIRERE LI OSKEQEIKERE LESICHET S, AMEO T (BIKAEYL, &0 Th) 3iFe
A ETEERCIEMCR BB A EIRE L, ORI R IK SR B KON < — B Ak ALE %
5. R (BEIRA Y, - Y D X MICEBCR BJE 2 R & 3228, BEIREYt, £ O TAICITE
S5-16CcMOBEEA EEX1-3cmD TV MaEN LR LMK EBARO 5. iz, HiEicix
SRR A M MR EIEE 2 DT MIHE D . ECR A X = & F A THBILD K D ICFE30em
WA DR KA FERDELSIT 255y bAFET D, B (Yta £ 0 6D 1RO B & OVE RO A8 78 5
WL, WHEAIZVERE R LROOND. £, EH TR UELIZEIREBIGFEST D,
BORAJBIZ 7 A2 XN THEHFICHEL, EI10-20emOBEEA LRSI 1-3cmD 2L ME &R
MEJET 5.

Ry NONARY « =B o FANBPORT F_EZ XN 8T, Btz 2 LR S 10-40em O
BIEEIR A 2 @b, £7-, ££200X80cm « 180 X50cm7Z E TR E RAKREMSLZ & A TS,
AR P OB TG TH 0, BRAEYL, AR HELS —RIC10-15mTH D23, WM E %,
Th T FA)ITIHES 20mITET 5.

PN Ttk CASEOF « TEIZERIRNEE 2 E L U, MHCRELE 208 5 S SLIRE R B A 1 iy b
RV, BEIEERRAES L, @RAEAIRAS. ZOMRIRAEPICIE, FEE40-200c0mD1F
LA ER B E G EIROBEEIK—IK A EMRIEECE N BB E D, E72, LI LIFE50 X 20emiy
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XPo1250@) L, EAEHT10-30" W TH D, ZoHgT
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BIR EMEERLER

Href 2U_VN R M. 1 (247)
Chlamys cosibensis costhensis (YOROYAMA)
C. daishakaensis Masuba & Sawapa
C. hanaishiensis MAAsSUDA
C. kinoshitai KuBoTa
Crenomytilus grayanus DUNKER
Monia macrochisma DESHAYES
M.  macrochisma ezoana (KANEHARA)
Nucella freycineti (DESHAYES)

Patinopecten yessoensis (JAY)

Brefd 3TN EH M. 2 (248)
Boreoscala sp.
Chlamys coatsi MACNEIL
C costbensis cosihensis (YOKOYAMA)
C. daishakaensis Masupa & Sawapa
C. Joeda (Yorovama)
C. islandicus (MULLER)
C toshibetsuensis Uozumi & ARAMATSU
Hemithyris sp.
Nucella freycineti (DESHAYES)
Swiftopecten swifti (BERNARDI)

Volutopsius sp.

¥ o 2 VY NIKHBERIR Ei M. 3 (1042)
Chlamys daishakaensis Masupa & SAwADA
Monia macrochisma DESHAYES

Swiftopecten swifti (BERNARDI)

Y 7 AT JIXRERR  EH M. 4 (1041)
Callista brevishiphonata (CARPENTER)

Chlamys coatsi MAcCNEIL

C. cosibensis cosibensis (YOKOYAMA)
C. daishakaensis Masupa & SAwADA
Mytilus sp.

Patinopecten yessoensis (JAY)

ERFEOR*(F v 7 422 )1)) EH M. 5 (Loc. 2)
Acila insignis (GouLD)
Batillaria sp.
Callista brevisiphonata (CARPENTER)

Chlamys costhensis cosibensis (YOKOYAMA)



Chlamys daishakaensis Masuba & Sawapa
C. islandica (MULLER)

C. tamurae Masuba & SAwAaDA
Clinocardium sp.

Cyclocardia ferruginea (CLESSIN)

C. paucicostata (KRAUSE)
Cylichna sp.

Glycymeris yessoensis (SOWERBY)
Hiatella aff. orientulis (YokovAMA)
Hinia festiva (Powys)

Limopsis tokayensis YOKOYAMA

Monia sp.

Nuculana pernula radiata (KrRAaUSE)
Papyridea sp.

Puncturella sp.

Tectonatica janthostoma (DESHAYES)
Trichamathina nobilis (A. Apawms)

Tridonta borealis SCHUMACHER

RNy a))1* EH M. 6 (Loc. 4)
Glycymeris yessoensis (SOWERBY)
Limopsis tokayensis YOKOYAMA
Tectonatica janthostoma (DESHAYES)

Tridonta borealis SCHUMACHER

*AEY (1974) 213

SIRABIRE L0 b2\0. £z, KEHICImaEsBaE e NEE L, fEENRRETS. £
MRENCRER 3%, KR - BEEYM R OWEPRET 23R 6D,

OV MEIEEREEEL, —RICBIRTEYET 5 L EKADO KB E o THET 5. BEEAE LT
B0, ULXUIEER2-5emDRiiics - ZILE L OMRE a0 EOMBR &£ D

IR IR —BIK o 2 L, — RIS 1-10emO B F— A 570 5. BRI @A 22 1L - /450
ARG - L - BCE - Fr— b WA - LV NEROERAR ETH Y, EEIIP—HRIRS T

2.

ERCEEHFIR—IK Bz & L, KRB ITABRI DR E CEAETH D, E ST em» b 105K
CMDbHDNRLNN, KEffE FHTE I 1m0 L ORE, Fo, JE I 6mITET DBAERKED 1
B EticEeE N D

Yy 7Y T, ENERRRROARTER THMIE, vV MEOEBEZHEE D 2, 2O
Beb RKEWH OIS0 X 100emiC T 5. HEITRIHIER LK EAR TH D, ZOE FITIXE
FEHN L 22 LRI D RIRIA~Y A 7 VAR TIES ImMOBEK AN RRET 5. AFEOH « THIIK G
FELURERHN 2GR ENEB L, EIemORERGEHRAOEKAENREND. EEITERK



weR WWEERLAER
HH (1974)

: B (B7RBMR) | 981|982 (12501253/1254{12551256{1259(127011271(1273]1274|1277|1287
‘' A& @ @ (GERONRV)] @O @

Textularia sp. R R|F

Gaudryina sp R
Karreriella baccata japonica Asano R R R F|R
Quinqueloculina subagglutinata AsaNo R R|(R|F R R
Q. sp. R

Pyrgo cf. ezo AsaNO R
P. yabei Asano R
Lenticulina sp. F

(ol

Lagena acuticosta WILLIAMSON R F F | F

~

clavata WILLIAMSON R

gracilis WILLIAMSON R
cf. scalaris (BaTscHI) R
striata (’ORrBIGNY) R R R
substriata WILLIAMSON R R R R | F
sp. R

SN N

Oolina catenulata WiLLIAMSON R R
O. hexagona (WILLIAMSON) R R R R|F
0. squamosa (MONTAGU) R R
0. sp. R R
Fissulina biconica (SILVESTRI)

w
v

o

circulo-costa (AsaNO)

£}
~

lucida (WILLIAMSON)

marginata (MONTAGU)

orbignyana SEGUENZA

orbignyana lacunata (Burrow & HoLLaND)

OO RO B

QIR R B

Qi m QR
w

. sp.
Guttulina irregularis nipponensis (CUSHMAN & R
OzAWA)

G. kishinouyi (Cusnman & Ozawa) R
G. sadoensis (CusHMaN & Ozawa) R

G. sp. R R R R|R

Pseudopolymorphina ishikawaensis CUSHMAN & R
Ozawa

Sigmomorphina setanaensis ASANO R | R
Nonion japonicum ASANO
nicobarense CUSHMAN F|R|R C Cc
cf. pacificum (CUSHMAN) R

m|AOR
=
w

N.

N.

N. pompilioides (FicHTEL & MoOLL) AiR|F F|R|[F|A A
N. pompilioides etigoense AsaNo R

N. sp. F R F|F|R

Astrononion hamadaense AsANO
Elphidium crispum (LINNE) F C F|R

R

E. etigoense Husezima & MARUHASI R
E. cf. fabun (Ficuter & MoLL) R

E. jenseni (CUSHMAN) F R | R R R
E

E

. kushiroense Asano R

. subincertum AsaNO R
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B8R (07%)
T B (E7NBRD 982 [1250/1253/1254|1255/1256(12591270/1271(1273|1274{1277{1278
i M @ () (ONRORNE)] @0 @
Elphidium sp.
Bulimina aculeata d’Ors1GNY R R

8
=

]
)
Q
e
(@]
>
Q
=
-y

Reussella aculeata CusHMAN R
Bolivina decussata BRany
B. marginata CUSHMAN

B. seminuda (CUSHMAN)
B. sp.

mOm|mE

Loxostomum bradyi Asano
L. sp. R
Siphogenerina raphanus (PARKER & JONES) R

Uvigerina akitaensis Asano R
. excellens Topp R

=

. proboscidea ScHWAGER R

rRRA

. segundoensis CusuMAN & GALLIHER
yabei Asanc R

SERSESEIS

. sp. R | R R
Trifarina kokozuraensis (AsaNO) A|C|R|R C|A{A|F|F R
T. sp. R R
Discorbinella bradyi (CusHMAN) R R
D. sp. R

w
w
=~

Buccella frigida {CusHmAN) R R
Eponides praecinctus (Husezima & MARUHASsI) R
E. tanati UcHio R
E. sp. FIR|FIR FIR|R{F|R|R
Epistominella sp. R

Cassidulina japonica AsaNO & NAKAMURA
margareta KARRER R
sagamiensis AsaNo & NAKAMURA
. setanaensis Asano & NAKAMURA
. subglobosa BraDY F|C

| mA R

sublimbata Asano & NAKAMURA
. yabei AsaNo & NAKAMURA R]R|R
sp. R R F
Hanzawaia nipponica AsaNo R
Cibicides lobatulus (WALKER & JACOB) AJA|A A

annanan

C. pseudoungerianus (CUSHMAN)
C. refulgens (MONTFORT) Cc C C
C. sp. cj|cC

(e}

@]
oo o
mom R | >

Q =

)

oA P>
Pl
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GEOLOGY
OF THE

YURAPPU-DAKE DISTRICT

By

Masao IsHipA

(Written in 1980)

(Abstract)

The mapped area is situated in central part of Oshima Peninsula, southwestern Hokkaido.
It is located between latitude 42° 10’ -42° 20" N. and longitude 140" 0’ =140 15" E.

Geology

The sheet map area is composed of pre-Tertiary sedimentary rocks, intrusive masses of
Cretaceous granites, Neogene volcanic and sedimentary rocks and Quaternary sediments.
The stratigraphical sequence of this mapped area is summalized in Table 1.

Pre-Tertiary

The Pre-Tertiary sedimentary rocks of uncertain age are the basement rock of the area.
They are spread in the western part of the area, and distributed only in one portion in the
eastern part. They are composed of chert, slate and sandstone which often undergo contact
metamorphism.

Granites intruding in the sedimentary rocks consist mainly of hornblende-biotite granodiorite
accompanied with quartz diorite, tonalite and gabbro. The K-Ar age of hornblende-biotite
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Table 1

Age Stratigraphy ’ : Main ro¢k facies Rema;ks
uater- | Holo- Overflow deposits Sand, gravel and clay
Sary cene Komagadake Volcanic Ash Pumice
Fan deposits Sand, gravel and clay
Pleisto{ Ocharappe Volcanic Ash Dacitic pumice
cene River terrace deposits Gravel, sand and clay
© . Conzlomer%t: sand- Conglomerate and sandstone Upheaval
Pliocene| £ stone member
& Sandstone member Sandstone
E“"_‘f Siltstone and sandstone Siltstone and sandstone
S8 member
5 7| Volcanic breccia i i
g Mudstone and sandstone megn‘ Mudstone, sandstone and hard shale
2 €l
@ E‘Eé Hard shale member Hard shale and siltstone
=
® . ;‘g member Volcanic breccia
e =1
= § ; Basalt £ g“if;ia Basalt Tuff-breccia and
= Tuff-breccia || Pre - b) i d ; :
s §s membes &[ member |{_voicanic brecera voleanic breccia
82 s = N S
£ £| Sandstone and b : Sandstone and
‘¢ §| mudstone member |'5IMudstone| mudstone Mudstone
|= Elmember
i | Conglomerate 2 Conéllamerate and
member sandstone Transgression
Sekinai Formation Alternation of mudstone and sandstone |"Daishima type flora"
. Altered andesite and basalt lavas, "Aniai type flora”
Usubetsu Formation tuff-breccia and volcanic breccia .
Denudation
Pre-Terti Granites Hornblende-biotite grahodiorite
re-tertiary Sedimentary rocks Sandstone, chert and slate

granodiorite occurring in Yurappu—dake dome district is measured to be 114 to 133Ma, which
corresponds to Cretaceous.

Neogene

Neogene in the area is divided into Usubetsu, Sekinai, Hidarimatagawa, Kunnui, Yakumo,
Kuromatsunai and Setana Formations in ascending order.

Usubetsu Formation

The formation is the lowermost strata of the Neogene system in the area. It unconformably
overlies the pre-Tertiary sedimentary rocks and granites. The formation distributed in the
western part of the area consists mainly of andestitic and basaltic pyroclastic rocks and lavas.
The volcanic rocks are thought to be the products of non—marine volcanic activities in early
Miocene.

The thickness of the formation is 700 to 800meters.

Sekinai Formation

The formation unconformably covers the Usubetsu Formation. It consists mainly of
alternation of mudstone and sandstone with plant fragment. The basal part of the formation is
conglomerate which contains small pebbles of granodiorite, sandstone, chert, slate and altered
andesite, and alternates with sandstone.

The fossil plant and pollen are found in the formation. They are thought to belong to the
“Daishima type flora” indicating middle Miocene in age.

The thickness of the formation is 50 to 200meters.
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Hidarimatagawa Formation

The formation unconformably covers the Usubetsu and Sekinai Formations. It is
lithologically divided into three members and basalt lave, i.e. Conglomerate (Hc), Sandstone
and mudstone (Hs, Hsb, Hm) and Tuff-breccia (Hv, Hd, Ht) members and basalt lava (Hb)
in ascending order. The Conglomerate member is composed mainly of conglomerate and
sandstone. The former contains a considerable amount of boulders of granodiorite, and round
pebbles of chert and slate dirived from pre-Tertiary sedimentary rocks, altered basalt and
andesite from the Usubetsu Formation. The latter contains coaly matters. The Sandstone and
mudstone member is composed mainly of sandstone and mudstone, which are accompanied
with siltstone, tuff, conglomerate and tuff-breccia. The Tuff-breccia member is consists
mainly of andesitic tuff-breccia and volcanic breccia accompanied with dacite and andesite
lavas, tuffaceous sandstone and tuff. The pyroclastic rocks show interfinger relations to the
Sandstone and mudstone member.

Shallow-sea molluscan fossils belonging to “Yatsuo-Kadonosawa type fauna” and plant
fossils of “Daishima type flora” occur in this formation.

The total thickness of the formation is 300 to 1,000meters.

Kunnai Formation

The formation develops widely on both sides of Yarappu Anticlinal Axis in the
northeastern part of the area. It is divided lithologically into two members, i.e. Mudstone
(Km) and Tuff-breccia (Ks) members in ascending order. The former consists mainly of
mudstone accompanied with sandstone, tuff-breccia, tuff and conglomerate. The latter is
composed of tuff-breccia, volcanic breccia and andesite lava.

The formation rarely contains foraminifera and Makiyama chitanii.

The total thickness of the formation is 300 to 1,000meters.

Y akumo Formation

The formation is characterized lithologically by “hard shale”. It conformably overlies the
Hidarimatagawa and Kunnui Formations, and is divided into three members, i.e. Volcanic
Brecca (Yv), Hard Shale (Yh), and Mudstone and sandstone (Ys) members in ascending
order. The Volcanic breccia member is composed of andesitic volcanic breccia accompanied
by tuff-breccia, andesite lava and tuffaceous sandstone. The Hard shale member is composed
mainly of alternation of hard shale and siltstone accompanied with mudstone, sandstone and
tuff. The Mudstone and sandstone member is composed of alternation of mudstone and
sandstone, hard shale, siltstone and tuff.

The formation yields foraminiferal fossils represented by Cyclammina cancellata, Haplophrag—
moides spp. and Spirosigmoilinella compressa, and generally occurs Makiyama chitanii.

The total thickness of the formation is 500 to 1,500meters.

Kuromatsunai Formation

The formation covers conformably the Yakumo Formation, but unconformably overlies the
Hidarimata Formation in the Western part of the area. It is divided into two members, i.e.
Siltstone and sandstone (Kms), and Volcanic breccia (Kmv) members in ascending order. The
Siltsone and sandstone member is composed of siltstone and sandstone associated with



conglomerate, tuff and tuff-breccia The Volcanic breccia member is composed of andesitic
volcanic breccia, tuffaceous sandstone, tuff-breccia, andesite lava and tuff.

Diatom and Makiyama chitanii occur as fossils in this formation.

The total thickness of the formation is 150 to 1,100meters.

Setana Formation

The formation is distributed widely in the area, and covers unconformably lower forma-
tions. It is divided lithologically into two members, i.e. Sandstone (Ss), and Conglomerate
and sandstone (Sg) members in ascending order. The former consists mainly of sandstone
accompanied with conglomerate, siltstone and tuff. The latter is composed of conglomerate
and sandstone accompanied with siltstone and tuff.

Mollusca, foraminifera and diatom ocour as fossils throughout the formation.

The total thickness of the formation is 200 to 600meters.

Quaternary

The Quaternary sediments are river terrace deposits, Ocharappe Volcanic Ash, fan deposits.
Komagadake Volcanic Ash and Overflow deposits.

The river terraces are found in Kamiyakumo district along the Yurappu-gawa especially,
and they are distinguished by their height. Each terrace deposit consists of gravel sand and
clay.

The Ocharappe Volcanic Ash is distributed in the northwestern part of the area. It is,
composed of dacitic to rhyolitic pumice and volcanic ash.

Fan deposits, Komagadake volcanic ash and overflow deposits are Holocene in age.

Economic Geology

Several underground resources as copper, lead, zinc, manganese and hot spring are hitherto
known in the area.

Yakumo Mine which was known to work manganese deposits with copper, silver, gold, lead
and zinc, is situated at the southern part of the area but now has been closed.

Two hot springs Kaminoyu and Shimonoyu are found along the Namari—kawa.
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