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TIE, SMEIFSRIE I (o~ IR G o [ i S 4 B9 2 RIERE & Fih L L, REOKLIABER

ORI BEE % o T DL DI TR G~ R AT, 28 LIz AGORRE A H o708
BOFMRRD IR, FTz, L IACRVBBODRWEREEDOEE R~ TN H 5.

RIHEHE T THDE, BHELTHED, MOBLOHESBDONS. REAIE, K&&
0.5~1.0mmT—fZic{Ha “mIWik” 22 L, AERICT7 A EAARBOLND. AT, 13
ENENRIRT BB WVIRIBIESEY ICEERA LA TV

FEE, BREROMER, MM OGIE, V7 ABLO/NROBAEN DR, BERARE R L
T,

ERBLURLE AT, EFHEEENEBELRWEDLAZELRV. UL, HImE);
EOERT RO FAE TR B SR E AT E L, AT o ERRER ET S (I, 1963;
TANAI and Suzuki, 1963).

F7z, HUkE TR BT )T, RILE RS BESRES, NR—MOREMR L ET 2 EiE
ICAESICBBON TS, SBHITEEMICAT, ABICEET 2MECEITIE, 7/ —Y 7 LA =y
ULHff - Y= 3 EENS Z £, B (1964) OEET ALV ERETR THS. LLEO LN
DAL, HALE BAETHAI O B RO S D,

V. 2 & L8 #t
AIBREE, BRREEHIE CISEEILL FORE 2 RES BB, BE (Rio 1 7 2)IEk Lo

LR oE ) L REEL E 2 BN, EStHoWMEIcttIhg) KR RBEAICBBbND —
KB A MERE R0 2 R R B IS L, & - 1Ul (1969) RAMAEELLZbLOTHS. BRE - HEx
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(1933b + 1934) DOFIRERED 6, NEFF LOBRNFICHES T 5.

ARREREE, KREZEIE - AGNE - BUGHES L OEE» 5725,

PERNENE & BALBRANIE & OBFAHIIE, SEOICHEOFRERENHEE L, HigkicEE %
RYELIANRDD. ZOXD RHIETIE, ZOPREEBEOBRIRWTNER - BRANEOWTIIE X
FLDTRED AR BN, MifhE B, THETEEORE BT 2MATERBICBNT, SO L
JB A EAE, RO NEE - BRNBE TR b AEPB « EREE - 81 3 X4 L.

V. 2. 1 KRENE

& en -2k (1951)

XM A2 ILER_ B O EET K2R 3k

ZOIFE, HUIERYE T R TR IR O AN BRA 226 F 2 )RS 8T T S 72 38 AR
LoYoY (W

2 MR 7Y IIRRICOTNNCENT 5. AHBICE T A ARG, KTFEHEME
OFPNHRRICS AT R LBRERBO M TH 5. ks, AFOBEXNEHETH 5 HBHERYIX
F 3R T L 21, @E LRI ST TR b,

B F AN <TIE, V7Y RN TR OMRATERE & WiE T L T D, ARHEE ) K TR
Ml I, WD & D 7RI & TR ILE - FIRERERE L OTVESBERNABIEIND.

Thebb, VI IR TIEE 4RI X512, AEORESICIE S 2mO A O 5
IRDBEEFEET S, ZHBMIMO B 2 Bk CRIIE ORISR E BBV, EEIC IR ILE» S
ARk U722 1L5E DR 10~20 cmD K & ZREER BRI A TWD . £, TR0 LIEES O B bH
LB BIDIINNERSY LIS H5~10cmD ) 1 HHIE OB BUS L TAY ZATNS

— AN ORE U CIE, A ORENEL, @S REI ) > TREISELTER L T\ D, 51l
INAFEIIOUARBEDIR. CRFRFHE ) TiE, AEOE I A3 5mT, LTRSS 2> 578 0 FLK

W BOEIRE O RERFICECHRAYE N H 5. ZNNEASHICHREBR OB A 2 BE

TR b

M=

" <> o -’4”/ gy
O o 1]‘@:}:~?EMBE
oauoou "L, }ﬁJ_J*égzmwﬁﬁﬁ

. EERCRILE OA%
05 , )’;05 J °f; g} é%‘]SOcm@ﬂE{tﬁ?

A A a a - THEOMOE AT
-

AR KRE) HFE"H‘EUJF‘;(DZ\ﬁAF%H (7> 7 NimAR) (% 3FHEAD)

3) &R LWEA B LU AR LG RS EE O MRAN TR A A E s, EBHFEFBUEZNERNNBOREIEE L B2 THDR, KE
FEN B ORI bifERA 23 E £ T Y, MK DR 2 KRLAENEAY, 18 | LS Ll & 753 2 WD B 5.
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STHY, ZITIHAHEEASHNTHD.

5 - BE MBI, mEVH o EEMHERTE T, B BRSNS LIDENL R TS, BYE
13, BI~3emDF v — b - WitcE e EE A OMBE T L L, IRAGOEKEDEIC L > TR S
NTWD., —RICHIKP R BEORE S0 Hio TWDHR, T2EERUEMHHEEKLAE10~20cm
DRE RBZINEBERRAEEOT ¥y — FOEBESFD I ERH 5. WAL, IRE~WIKEEIKE AT
BT, £20.5~1.0ecmOF v — FOMEEEZ LIZLIEER, SHELZR2-oTWHLIARDD. £z
B0 cmAElt OB O AIRKERREZEATVD. WEIEY 7> F )T & HPISRAEN N 23T T
BLEET D, BT 7Y TR OAE ORI BEHOHIRX 2 =7

MR DAL, Fry— b - WBE R EEEEOHEEAL LT 0BENDR> TS, VT
Y IR T, BB L L20mATEOREEEZ AT 5, PSRN SARICANT THEL, 5m
UTFERo>TND,

£ B AHIRANOKRE O, bazEH LRV, Ll 7 ZJIFHEA S AN SR itk
W CRETHAREOEDS Nuculana sp., Chlamys cf. arakawai (NomUura), Patinopecten
., Ostrea sp. 72 ED LA DIZAH, Operculina complanata japonica HANZAWA % PEHIT 2% .

® b AEMNSEHTS Operculina complanata japonica HANzAwa (3, fEsRAE O TH
% EOEIT REZENFIRO RGO H 036 E DEEPHRE SN TV T ThY (BE - ix,
1933a; &4 - 4188, 1951), HHURICEI U THEA RISz (B - 1A, 1969). 7=, #
DRZENNEDS, RS & BROVEIKE T~ MBI E 0 B 72 ), GV ORI EZ LY 2L, &5

= WREE(REAE)

R~ AR

S22 xumms
(L)

BEE XEENBOMBERRE (v 5> 7K
#Z.p (1969) i s (B3RMAD)
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\AE LB I KT LE S 2 PR FIRB O (712 8o C, Aol B OB B BB b5 7 CAE - BT
MNC T b, ABILREIHIO KZ2AE) G & 7 U MR & % % Hhb.

V. 2. 2 A&WE

& F OB LnF— (1969)

WRH BRI )k

R AT )| e B B S 5.

8 A ARHIETE, RAEROMEE LD, B - oIl - FEIS L OENIFICE < 556
FBIEN, BOBEMBOERE L LT, MR T 7)1 hifh b EP) AT /T T, B
WHRRIZaf LTV 5.

B OB AL FHEE ORERIRE, AHSECIEY 5 )BT, FROBRATERS 5\
ERZAE) B & W T 5 72 DHER TR 72\, LinL, UM KT U OO B 12 350 C,
FHRZENE & ORERFEIBESNS.

VIV I NARIA® (53REM) T, %6 RIRT L5120, AdPBO LTS5 15em
DR LIRS L MERREL, SROWRAEAATND. ZOBWEL MED
PO DB BT L b 5T, KERAEBOBER BB TS, £/, ZOWBELL RO LA
FI1~1.5mDH WL, WEkA 2 BURRIZE 00 L NEOBEHEA LR D, S b Eficm-o
T, R O £ E ARV E B LTS, 20 % 5 ICKKAENE & W AEER % 7T &
SHLDHN, & X (Ot EREA TR E A 1191 HREEDRD & 512, SRS RIIECH
BT5L25b05. LvL, WTNOHE L HEENICEITLTERY, »oiliglRE =T L5
DBl EE, KELEIEE AT B2 5.

298 BE AR, Bo UCHEARKTES L, $ L NERE L ORI EBN S0 (5
TE), MRS B A DIR A AR OB B A (> TS, £, FEAIEICE, E&20m
ROBHNED & B BIR AT O BEK R 8, Os) MHIEL, HH7ZE & LA A
B AHIE D AT AHICEIR S 5. & I 2 ORI ERE D FILIC, GBI O e % 5

e — MEm R EET

N B S A A EEMsw et L
mmmmmmmmmmmmmmmmmmmmmmm % RIFEDWEL L &
° o

am
e T = I AR E OFEA S
X hams
ES
7
Ji
- E

HOM AEHNEEARENBORERG (Y7 v 7lmE) (BE3MaA®)
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BRSO OARENE ORI E S (G IA)

BICHHET BEHERH Y, “tuff zone” & L COBBATETHS. A ITHIRA T250 ~600 MmO JE
JREHT LA, —HARER e LT, AR SA T NHIRIC 0 > CTORBIE T NS A 5.

DA Mo\ AR O R % Rk 5

BAEME ZoOHBOKREDL, K FBICEEEKEDAERENIEL, TOJNARKOEREmEIC

CHEHTHY. LU CER EAICHBORBE BATE, B EE LIREOLE, BCAEE 2 i
WHEAE, KIEKEWEE, SOREEESE, WEESREAE L RET 2R HOBEL(LE R L
TWD. ZOX D REMOET, IAETRSRICZEERL GROLND (FIXBR).

GHBIREAE, FEIET v — b - BEZILEONESCHICE O fAEEE G, K AR EORK:
BB AT, - TRk L, FIKRAORKE~EIKEW S L 2o TWh. ZOEMIE, VT
> Z NS NRIZ AT D ARENE FEOEMHICE TR Y, 1ZEE—BELRTboeEIZLND. &
ZTIER20MOEEE AT 5.

BORIEE BT, (13— A R T, SRSEXE S B OB LT, BORE A R B
TIRAM~AEEZ R LAMIEZRIZLTWD . —RICHRA~RER.0 oD TV BBkl 0 2 7277
oy L, WIKE~KELEZZT 2PNV MEOHE & DM AT, JEE5~10cmd ik g B35 i
L, BETDL VU HERAERLL ) AMBEZET D, BULEITHRB\BEEZ 2L, RROMA IR
o, 7ek, HREINN D545, 5kmATHE OMIE HA L, ERA300mIChlzo TRAEEZEL, XV
BE L 72> TV D, FHTICIHRBEEEROBEEAH Y, BAmIZB X SAIKEOLEN A HND.
ZDOZ EDPDHTFERFTICH LA E % 5 272 LB 2 b D KA ROFERHEE SN S.

HIFHOPREL, FKATEIEICZ LJIREET2HONZVWAERLRTLIAbHD. W
<, ALY 5 EMARICHT 5. BRERMOIRE L WEEE ORI, KRINEREEREO T T

4) RO HIERIIIL, RAEHED D 22 DITEMEHIA 5 5. FEORSNIKRE < A THALEMORRES1Z LTk, >
EEEEIR TTRY *M&Fﬁll&&t%aﬁ LEBDEBZD L, IAERHO RO IR ATEREOBEN RS ICHEE S NS,
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FHOE BRUERREERXERSEX

TEDDIR0R, EECITIRE MBS L e o T D.

FeE BT, KRINEEREWEREO T EEBIET 5. —RITEem»M SH10emD)E ST, FHIK
BOHRLH T AEEIKE THD. T DIENE S2~3mDLR G D & 5 IR A AR B A 28 2 ~
JEHAET 5.

ARIFIIE, £80.5~1. 5mIZET A A RKEFBN SN E ENH 08, K)IEERKEREIE O TS
ORL L ANTEEND.

MAERBTORBORES T, @HENOERETIOMERHIEL, K FMESZEHT B2 0N
LHOJIRFLTIEE00mEL LA H T 5. JRIEE LK & R)NEKEW A & OBME L, HHELET S
&, AEBICEAIEL R MR D HND.

BOBERMARE = - CIIEIERELED TN ERE BT 5 TR0 T, KAFNEo LR
, BRREEEAEOBZFICEOONDL EZAETE Lz, ZOMIRTIE, KAEFRTICALND X572
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BEOM BIBRMEERNI (E& L THAHERK)

EHOBEEIEAZLNT, £, B8 L UM S5 K BRI ASIE b MR T ot

R PRI S E L, EEABRBEEED A5 TS,

TEHOERIL, KTEE M) S0 THICBET 5. EESEMARRPWE T, BRk
UL A B ATV S, JEEE, BR G THBI < BALT % & I R 5. Z OlE@riie
1, LI LR 2mIC b 2 E O X b THVCEE ORI S 215,

FEB ORI E A, MR R B < BT 5. BE~KRED X b THV Y 5 AEOHE
HAE L, BIKE~RKBEEET 280 MNEHEE & OMARE T, JEI5~10cmd RFER R 8
WIET B, INAARHBICBATE S, LT 5 & LA B CREMEEICE VB NREGE L, 5
W B B R
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ZOENGON B (CRTFHAEHUE & OB RAE) 121X, ESEmro108mo, KAtG~A
DB E ~ B ER AR RET D . MBI RNNEEIKEW AT I TV D28, > Z Y Z)I - Hillid) 113
K OEANIA 2 EIZRO HNRNOT, KIEREWSEREE LT Lieh ol £z, Y7 T
OIFHI FACMONRTIE, FORBEET E B O TS, #5150 MIH% & T0K 14 6.0 & HESEIR LR 4
JENFEET D, ZOWENIINAE RS R O OB 0A0 T 5 G HGEIKE S L — g e 55 Z &R
T&5. Lol, MEMSENSEMER OIS TRU.

GOBRBERFEROARZIL, MA)IAR CES300mELE, ME)IT250m, %O)ITH400mE K
L, MAEARSE Y #u.

KIEREWER (0s) > NANEHBOAR G NEICHIE L C3E L RIFRERE & L GEMSND 23,
GOBBMRIO W TIIMER SN o7, KB, SMUITIKCO~IRAtE 2T DEREE T
A REANEEENDID, AOIEMITITLEAERED LNV, — RIS TFEHAML, E#icm->T
MRAL T 2L E 2 . BT TERNRD BN, L AL VAREENEET S, THIC
1%, B10~50cmOEE HADOHEESL L X ITIF3MICbLETIMEEAEO T vy V7 25Tt ZANH
5.

BEFCHETDLE, BLI~0.2mmOAEREH RAE - RRADIEN, KIS - HEEOSE R
BOREENDR, HOEMITRD DAR. BREWEERTHN DR > TIN5,

AR, IAERCIIE S10~20mTHR D Bl

It B KBEIL, (LAEOEHNDRL, &I Makiyama & Te1E7)y, BEE S Cyclammina-
Haplophragmoides-Martinottiella 45 TRFE SN 2 R E A fLIBLA & b3 2N ET 5.

B KRR, S B, EEHISOFEIIE (ZSA1E, 1965), EoEHROH)IE (4
4 - ZESR, 1951), JLFEHUOITZERE (MA1E2y, 1970) (AN L, BR - fEx (1933b - 1934) ONE
Rt &N 5.

N. 2. 3 [EiR#BE

W & R ¥ lini— (1969)

M R RS IRERT R IGE _Ri

AR TIET U F V)IEB LU F 201l R @ H 58 b i s .

2 AEIL, KASROEIREAD, HoBERRHENC T TR AT 5130, IAERIO
FELZWIF B E N THT N L, BIUERET R b ROl Z 5D T 5.

B F AEE KAENELLTIESS —HOHRET, TOREBRIIEATHD. INEERRD
T, BREREZSTREEYLERIED H 2 EERERE (NRIEKCEIE) BRETS. mAEE, oK
RIER AR ZZGTEORLERE E LTnWa. LaL, HBOREMARTER TIE, Z ONA)IEKEE
DIFENRA LA TL, BEHMCAENEOMEESENED L, BEEOBEICTILYL LI A%
Ho TAENBE OB E Lz, Lizdio TRRERE L, B0 REMRFEREOARE & Al NE oL
FIELT L =B L THD EiFnz 2.

5) ANEPNRICHAES 2 RIRER A TE C, ALBEA SN IXE i (F - 455, MS) @, Al PRI ITE 549 2km i Uz o> [ 7 0
R L LA ShicboTh .
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BE-BE AEI OB EoIC, NEE - BRNEBENENONREEHO R
EFERT HOT, FOARTNBIZES, WEEEOENDRLRY, HIIZIEEs JUWE S v
MEDEPMER L 2o T D, REO RS OEEEIE, FA O KOS EES A8 -
VRV MEEE - SR E L ME~EELL, W GEIBRERIZH > TEOEFII AL T
&é.ﬁ%%%ﬁ%ﬁ%ﬁiﬁﬁ%u,T%@ﬁ%éﬁ%@%%ﬁﬁ%%ﬂ%%%u,it,i%zg
EVEBREE & L TRy Lie, ZOXDITEMIC LM%, AEORS B HET L NAERER)
BB BEMAHIE CAS TR SN D23, U O B 15 & 1 Be B HUg I 2T T, A8
NEAEL, & <ITEBWIREE OSLRIYVE > v MEROFEEN R 20 (lha, 1977).

KBV, SARACEICHBZ BT 525, 70 Mk s o R SEILIRE > L MEB IS
EGHEICE AR S 4B 55 Y. £, RBEEMICHET 5 NS KA EL,
JrHEHIE D D AR O A REBIZ 2T TR S 5.

® ®)
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™ = \o\bfgz;fz Loy
BE LM E
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’—300 ] ms
ERER
BE
[ 200 [ st

I
Ll
I
| i

# L ALBOER
=1 =~ RitA
- L] P10 o
= = b 50
-0
ARTENE

B0 ARLEHHETERN 2 (Bo BERMER)

6) IAEREOANE I b AL P HUE B e S 2 BEIRE B EUERO Hid . Zhb & BIUHICRET 2 BERE)E & ORIRIE
BASATR. LIzdio THUERICIZHPEHE & MBI LIS iids 2 bd, s (K) L LThohol.
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\ ALBOERE
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~ Af{tA
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11 R LB RRHEEIRE 3 ()l B B i)

A1, AU CHEFREA DO RO R S R E V& B X 515850 BEMFRS O 1.0 Tl K1400mo &
[BEHT D0, TH»OEEESHBICRBIIJZEE 2L, eI CEme#bLTns (68
0 1IXZH).

£ A AEL SROIUEERDRVD, TOKRENEICESD LR AN EZESR5. THD
ALATER < _E 5B O Bhik 8 T O R A A 5 1%, Cyclammina-Haplophragmoides-Martinottiella 73
CH 2RI THILEA ZWWBICET 52, BT AN TFHRO 1 Hal THEBYPGERE P25 Melonis
nicobarense (CusHmAN), M. pompilioides FICHTEL & MoLL 72 EfKEZR AL b n e L, i
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W2k BEREE»OEHRES S RARLR
(Rl HHIERKE)

Spivosigmoilinella compressa MATSUNAGA «+-oveererersirrsioiananes R
Haplophragmoides cf. emaciatum (BRADY) «+-revveeveeaneience R
H. 78021 ASANQ vt rtetamtttarteesiiaiiiie i eaanes F
7 R YT O S C
Cyclammina cancellat@ BRADY «+-c ovroeremmin F
C. CZOCHMSLS ASANO «+r retreraettietr ittt iire e e es F
C. japonica D S AN « vt e e C
C. pusilla BRADY ++ vt v v tr ettt e e R
G 8D oo rrer e C
Martinottiella communis d’ORBIGNY evv-vrrmmmriiamiiin. C
Bulimina 1= TR L T PP R
Anomalina L] TR PR R

3K FEiREE (=2+ 1Tk EofFfits
(R BREXREE)

Haplophragmoides SP. «-+-r-voreremmrrimrimai I
Cribrostomoides cf. subglobosum (SARS) «---rwreorerrironiiiein C
GOBSEILE SP. +++vnrvvrmeremmsessan s s e e s R
Martinottiella communis A’ORBIGNY <+ cvevevemeeens T F
Pseudoglandulina laevigate (’ORBIGNY) -+ -oververiiiiiai. R
Frondicularia? 1o 8 T R
Lenticulina lucidus (CUSHMAN)-----+- SRR LR T LREPTERPRRRLER R
Bulimina aculeat@ d’ORBIGNY «+rerorreeereioiiiin R
B SP. et e e R
Uvigerina akitaensis ASANQ «++-««rorossssrsrms C
Trifarina kokozunaensis (ASANO) +vvvmrerermriieaiiii F
EPISOMENGLIA SP.+ -+ r e essennrsntsratiaetiaa et R
CibiCIAES SP. +++vererreesnsesiseeet et R
Cassidulinag yabei ASANO & NAKAMURA -+ v troreenmrieinn, R
Globocassiduling subglobosa (BRADY) -« «ovovevreririniii. R
Gyroidina orbicularis d’ORBIGNY - r-vovrrroreriemiia R
AROMIGIING?  SP. ++++ ravvreeeeasaeriee e e R
Melonis nicobarense (CUSHMAN) rocoverrrrrvini. A
M. pompilioides (FICHTEL & MOLL) -+rvrevererrieeninion, A

Globigerina bulloides d’ORBIGNY

40> Globigerina bulloides d’ OrBiGNY 72 & & ) (LAREZFEHNT 2N A SNz GE3K) . £,
Makiyama (34 fL B LA & 133 RAOIS, FLATEEIC A 7e <, T LAEBIREBOBME >V Mae, &
EHOWE L MEBICEREICE N, BICBEVV MEBICIBREL OET LA S, Albh
1%, FEBREE B OB LV MEETRICE K HRE &N, Bl ERZ R Lucinoma acutilineatum
(CoNrAD), Thyasira (Conchocele) bisecta CoNraD, Solemya (Acharax) tokunagai YokovAMA, Nep—
tunea sp. 72 L AFHEMICEL T 2EENRH Y, BEOKEEZRL TV,

N B OREE, S DEIVMEEZTRE L, TRICHEEEOFRMNES DD & 25D,
NEHHTOVSEEE L L, W EA & e \ER LA S BIAEE T8 (RE - #ix, 1933b - 1934)
WCEENDHOT, Lo Z0)IfE FEOIREERE (=435, 1965), &4F - ZHij (1951) O
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KENER FORERNIREI, Eio, TLFEHIROITER B (4132, 1970) ICxthsns.

HLATERE (As,)

R A PITALXAGES, 281 T & sk

S FUFUIIFREE, IV RS D EORSRIRITIE 0T 51E0, KAEROFRE
I L O BEIMAHE RIS HIRICA T LT D

EHRBE ANEL BREOSCPBMOILRORS &, OORREEORET BRSO, ES
L 5~3mELDOIEHEES D HJgn b ->Tngd (12K . Jeisid, UEUITREBEICh - - 3E 2R
L, Bt 2 LRIKEa~IKBGE 2 LT, MMRIClT 5. BREIREIE, AEWNEOBE EEICIAT,
RBE TN, BEOEINI0~15cmERREN. ZOEFEFICE, ES#Hem) HEkl10ecmil s
F MBI OB E B OMIIET 5. BEPCA L, IRIKA~RTT IR TR 5 L iFk o~ Bk s 5 LA
FiciT s, ZoErARBOREEKIZE, IFICBERZRERZEHARLLEEORNBNEKERE L,

U5 U T, PRI D & 2 BRGNS AR ET 5. & DICARBICE, LIELIERL

OTREMRNEEND.

ARgix, FUVFVIRETRGIES, K300mEzHT 523, NAERIEE TIE200~250m, #HD
FAAAITE R AT TIE200~250mT, FEFICREBISHEIL L T 5D

BANBERERE (UDD  IASAHECEREEOEEE L LCREL, Mk (AmiE), 19750
JEYGEE DSEES (2T D) A D R HEE LR REICEI S D, L, BoRERRonE
BT, WHFOKRTHEEME EORGRD > 7 TSI T, BitiiciRo bhs i, Yoy

F12K ALK E O E VSRS EE () F U )T )

7) JEYGHE ORI T T DA T, LB NKIE I (5 - HER, MS) OARENET AR A S L LThRis Sh
2bDThS.
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F 1255 LIRE O M TR S o728,

REERESEL, TS, RIS b3 2 %8 2R3, RIRE~IKAGT, Tk ~Hhz
THEROIEF AT ET 5. EISABRIBLIR & 720, AEINT 2 Vv NEORIKE & 72> T ELOREIC
Wit LT 5. REWNEOKREREDEB MBS EITW S, BERRERE ZBICET 2 & TR
Ehab.

BETTIE, ARLAEAOKBANIZESRCRERF 24, HHE - KLEOHEF LRD S
N5, BEDZGKEM»HRY, —WBICREBEAPERLTVE. AREEIIEETH .
ARHUE TR LS D72, 8~10mTH 5.

HAREWAEARE (Ts) 13, FUFVIIRFMOMETED LA, RHMANBEF S D, Kk R
T, BALEEZ R L, MIROEIENFET LS. TEHOMELR & 2 A TIIRHRA L k@O (R
F2) BELRBODBILD.

ABOESIF1I~1.5mTH 5.

{EBNRERE

B SRR YGET, Y STRAEBIR
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SHIRIUCHI DISTRICT

By
Shoichi YaMAGuUcHI
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(Abstract)

The mapped area is situated in the southeastern part of the Matsumae
Peninsula, southwestern Hokkaido and it is located between latitude 41" 30"~
41°40” N and longitude 140" 15" -140" 30" E.

GEOLOGY

The area of this sheet map is a northern extension of so-called “Green
Tuff” area of the Inner Northwest Japan, where pyroclastic and sedimentary
rocks of Neogene-Tertiary are significant and they crop extensively out on
the basement composed of late Paleozoic to early Mesozoic strata, without
the intercalations of Cretaceous to Paleogene ones between them.

In this area the basement rock is called Matsumae Group of late Carboni—
ferous in age, and it is covered by sedimentary and volcanic rocks of Neogene-
Tertiary, Quaternary terrace deposits, and alluvium. The geological sequence
here is shown in Table 1.

The Matsumae Group is extensively developed in the west neighborhood

- 51—



-29 —

Table 1.

Age Stratigraphy Th:;:écs-s Lithic character Remarks
} (m)
N Sand dune deposits, Flood plaindeposits, Sand. Clay, sand and gravel
§ § Recent Moor deposits, Talus deposits Peat. Talus breccia and sand
§ - Pleis- River terrace Costal terrace
& tocene deposits 1~V deposits  1~2 Gravel, sand and clay Sand and granule
Shiriuchi Volcanic Rocks Maruyama Andesite Lava dome and dike
° pyroxene andesite lava, volcanic breccia and
s tuff breccia Urawa Dacite laya and
2 voleanic breccia
= Idesugawa Formation Sandstone and conglomerate
Glauconitic sandstone in basal par
——————— ]
Tate Formation 170~ Massive diatomaceous siltstone with tuff
300
g
o3 E Sandy siltstone bed Massive sandy siltstone with tuff
g & 12812 E Aftemation of mudst
S = EX ernation of mudstone . .
E g % g ,EE and sandy siltstone Alternation of hard sandy siltstone and mudstone
= 6
g1 % Satsukari Member 8??5 0 Alternation of hard mudstone and mudstone
1Y g
5 . é’ 450~ Siliceous shale with mudstone
& @ Kikonai Formation 500
> g Glauconitic sandstone in basal part
2 - . . .
= Oanzaigawa Formation 10~120 { Sandstone and conglomerate Operculina Zone
e
Andesitic tuff breccia, lava and volcanic breccia
: Dacitic ~ rhyolitic tuff
* "
Kunnui Group Mudstone and sandstone
1600+ !
Conglomerate in basal part
Yoshioka Formation* 0~270 Mudstone and sandstone with oil shale Yoshioka Flora
i i i i S S g
. Rhyolitic welded tuff, andesite lava and volcanic breaccia, . .
Fukuyama Formation and basalt lava. Kaminokuni Flora
600+ Basal conglomerate
i i T i i B W g e
Late Clayslate, sandstone and chert, with schalstein and
Carboniferous Matsumae Group limestone ’

* The sign in these formations is not distributed in this mapped area




and its extension crops out in the western part of this area. It is composed
of black slate, basaltic lava and tuff, chert, limestone and greywacke. In
the west neighborhood, “Daisengen-dake” sheet map area, it yields Carin-
thiaphyllum yezoense, Chaetetes sp. and Fusulinella sp. indicating late Carboni-
ferous.

Neogene-Tertiary is divided into Fukuyama Formation, Yoshioka Forma-
tion, Kunnui Group, Hiyama Group, ldesugawa Formation and Shiriuchi
Volcanic Rocks in ascending order. Among them, the Yoshioka Formation
and Kunnui Group are not exposed on the groundsurface of this area.

The Fukuyama Formation, the lowest member of the Neogene in south-
western Hokkaido, crops narrowly out along the Tsuratsura-gawa in the
western part of this area. It is composed mainly of altered andesitic, rhyolitic
and basaltic lavas, and pyroclastic rocks, some of which are welded tuff. In
some case, volcanic rocks contain phenocrysts of alkali feldspar and aegirine—
augite and show features of sub-alkaline rock.

The Hiyama Group is divided into the Oanzaigawa, Kikonai, Assabu and
Tate Formations in ascending order. They are all muddy marine deposits
accumulated successively during an extensive transgression prevailed in Middle
to Late Miocene, except for the Oanzaigawa Formation which is a coarse
grained facies of early stage accumulation.

The Oanzaigawa Formation, the lowest member of the Hiyama Group,
crops narrowly out along the Tsuratsura—gawa and it consists of granule
conglomerate including well-rounded fragments of older rocks, and grey
colored fine to medium sandstone. In the Western neighborhood, fossils such as
Operculina complanate and Patinopecten kimurai and others indicating Middle
Miocene in age are found.

The Kikonai Formation crops out along the Uriya Anticline and in the
western marginal part of this area. The formation consists mainly of grey
hard shale having an aspect of a regular pile of many thin plates. A tuff-
aceous sandstone bed, Okawa Tuffaceous Sandstone (Os), is intercalated in
the upper part of this formation, and it is well traceable through the sur-
rounding area of the Uriya Anticline. Fossils are poor, and only Makiyama
chitanii and some arenaceous foraminifera are rarely found.

The Assabu Formation is extensively distributed in the western part of
this area. According to the difference of rock facies, it is divided into the
Satsukari and Sasukezawa Members; the former member is composed of an
alternation of grey mudstone and hard mudstone with intercalations of many
thin tuff layers, one of which is a biotite bearing acid tuff, the Uriyagawa
Tuff (Ut), intercalated in the basal part of the member, and the latter
member, the Sasukezawa Member, is composed of an alternation of mudstone
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and sandy siltstone in its lower half, and massive sandy siltstone in the upper
half intercalating with many acid tuff layers of well continuity. Fossils are
more abundant than the Kikonai Formation, and in the lower member,
foraminifera such as Cyclammina, Haplophragmoides, Martinottiella and others
are contained, and in the lower member, Makiyama chitanii is predominant
and some molluscan fossils, Lucinoma sp. Conchocele bisecta, Acharax tokunagai
and others are found.

The Tate Formation is transitional from the Assabu Formation and it
crops out in the southern part of the Shiriuchi—gawa and to the east of the
Kikonai Fault. It is a diatomaceous or tuffaceous massive siltstone and
intercalates many thin layers of white glassy fine tuff and calcareous marl
bands. Through the formation, fossil diatoms are found, but Makiyama
chitanii or foraminifera are scarcely found.

The muddy facies of the Hiyama Group, the Kikonai, Assabu and Tate
Formations are correlated to the Yakumo and the Kuromatsunai Formations
which are Late Miocene standard in southwestern Hokkaido.

The ldesugawa Formation is a deposit accumulated in a new sedimentary
basin formed after completion of sedimentation of the Hiyama Group. It
rests unconformably on the Tate Formation, and it is distributed in a limited
area, along the Idesu—gawa and in the area to the east of the Kikonai Fault.
It is composed of conglomerate and sandstone of neritic facies and it is cor-
related to the Setana Formation, which is the Pliocene standard in south-
western Hokkaido.

The Shiriuchi Volcanic Rocks crops out in the area to the south of
Shiriuchi-gawa and it is transitional from the Idesugawa Formation. It is the
product of an active submarine volcanism; initially hornblende dacitic Urawa
Dacite is erupted and it is followed successively by andesitic lava, volcanic
breccia and tuff-breccia, and lastly Maruyama Andesite is erupted. There are
many altered area suffered by hydrothermal processes.

The Quaternary system is composed from coastal terrace deposits de-
veloped along the seashore between Shiriuchi and Kikonai, and river terrace
deposits of five steps extended along the Shiriuchi—gawa, and talus deposits,
alluvial moor deposits, flood plain deposits and sand dune deposits.

As for the geological structure of the Neogene in this area, distinct
difference between younger and older formations exists. A general N-S trend
of the structure in the Hiyama Group is well shown by the Uriya Anticline
and the Yunosato Synclinorium and also by the major thrust faults, the Kikonai
Fault in the east and the Urawa Fault in the southwestern part. These
faults have different character; the former has thrusted eastwards, and on
the contrary, the latter moved westwards. Such structures in the Hiyama



Group seems to be controlled by the oscillatory movement of the basement
blocks. The younger structures prevailing in the ldesugawa Formation are
folding axes of E-W trend which are clearly oblique to older stnuctures.

ECONOMIC GEOLOGY

As for the natural resources, limonite ore deposits, building stone and
hot spring are found in this area. Some of the second and last two resources
are utilized in a small scale.

It should be noticed that the Inokoma area is a disastrous landslide area
and the sliding is now in continue.
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