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?2007%> 5100053 D3S0FLE DEE R LTWS. LEER->TINSOJIITIEHENE L, BET 500
DTHREETH %,

B EHIB O R AL, WA EHEZ AT b0 L LTE, AROWRICN > T, HEE20moiE
A3 5 51, R — RO EE R 4020m & 60m 2B VL F 43R B LS 2T %
RN, E T SRR O M IR, EERI100mORER A IEE L, mET D & —HD AL A



FA L ERLTWD., BT L, EHE-CHERIM 3FE8 0 DAL, 2o TOEHE 2 TR L T
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T 5. HHAENE, BEECCOKITEEANEIE T, RO EFHERDS 208 0 I, BB
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Th L. HUEPNICE T, HUs 7 ORE172 5 NS K TEHEHIRIC AT 2. BAIE, EEEEOH
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Ay P HERE X 0 B P R LT B



ThbHH ERNTWD. Z2BAMIEN (1975) 13 B O B SIS L, & 571 EREEREOL 7R
Az 7z

FESRE, BAEREA I LT, ZoRAlIc, ST bILE - SIE - SRR, 2l
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I L2,

I, B =ROK TE T, MEORAIEEZ NEGICEI > THIET 2. Kok X
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HINHB IS AT 5.

NIRRT, AU & AN 20T Tt L, isilEiE 2 ARSI, £7214 7 218
LITHEAT, —HHRRBERICH D, BIUEREHERERHC IR Ch o 7oK INEE R, A 7 A HERTIE I
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ERTEEEIREH RO s .

K IR AT TRIBA0MD B IR 2 A3 % A%, LBk B IE A A H v, HERR Ok
QAR DRIV EEZZ LN D MIAL T 50 B A O RO TIE, fk1,400ma A3 5. FHBXITA
g DMK 2R T
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H2&k EREEALR AR
(g © AHEREE)

Saccammina sp.

Cribrostomoides cf. subglobosum (G.Q. SArs)
Martinottiella communis 4’ ORBIGNY

r.
Miliammina echigoensis ASANO & INOMATA r.
Haplophragmoides sp. [
Cyclammina cancellata (BrADY) r.
C. ezoensis ASANO r.
C. pusilla BRADY r.
c
c.
T.

Trifarina sp.

MERR, B EMOWEI N MEBICEZEICE EN, BRLTETDILEIAND D, RBANHIE T
e EERORYE v N aTE I BB O EEIR 2 7”9, Lucinoma sp., Conchocele bisecta CONRAD,
Solemya (Acharax) tokunagai (YokoYAMA) 7& & @ HAbA Z RS & BERH Y, HEO&E
ERLTVWD

O REE, VS - BV MEEEERE L, FEHICHEEESORMENESHAOND & ZAHD
5, FEEHUSOSEOH)IE T OTRESHE (ZA/1E, 1965) 3 L OVLZAEHUEOITER Biflcxfit s
L. FNEMGTREEEZ L L, WEEEZPNER B O BN T (R - 24, 1933)
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HLATERE (As)

3 AR, EBICLO S LI, AENEO LA ST, B BEMAOEIRIC
FETHHY, AHLEECIIAR S TR 3479 2 RN Fs ks oL CHER ICHEHE L7z,

B BE AHEL BREOORL L Eo kol &, OSBRI B ORI D M e &
D, 1L5~3MENLOIREEADHIGNH 2> TS, Y, LR ULIEERE ISR > CHER (F37)
LT, JBLT D LRIKE~ KL B L, MRS 5. EREE, AR&NE O S IR
RTPRE TN, BEOES810~15emE JEV. = O A JE I I3E S $emd 5 E10emiz 5 L 5SHl
RLOBEIR B D AET B T, IR~ YEIR A TRALT 5 & ik~ Btz & LA AR
5. 7 LR LR ImET#R OB O A IREBE NG £ d.

KRIFOBIEE, HIKPNICTH LW 53TV, £100~150mE #iE S, JLEick iz
JEIE A L, WM O ENIANE TlE180~190mDJa/E 4 H 4 5.

{EBNIRERFE
M AR, FEEMIRSND K5I, KRR O LA S T, AR B RIS 0 T
ST D, AMUR T, JRFORIB LOEI)IRE S, WiFn - B oM sicohid 5. ke o

5) RJE - fix (1933) 1ZNEHGONER A 2—TF Y THBLREER & U ARV ERIRESEIC, ERBRNEE BT A
HAERE LY 7 VR PRI ENEN2 LTS, SO BT 2 &, NERKO b Uy EHRESE & BN
TN W EUERE OGET2b OB, I A T2 ATREME YR,



12

PERTIEF AL AR OER T, BICERT 20 RS L 22970, RICIRIE L BEASORET, X
RGBTV 2.

B BE AEIL AR L2 L0 ICEH O G, MNE X ORISRV T, THOREHET
IV NERIEE OB YL MR SN S, JEEE, WS CHIEMN150m, B L b
AENLIOMEH T 20, Iz - THE v MR BIEZ TR H 5.

BEWEYVILINEER (As) 1%, HLTEE ST 5. FLATEE &%, BPEes, HmE L2
D, MOMIROEE A 15~20cm e LRI 72 5 MR D . Rl IR B B 3 5T B IR A~ R 17
WHEL IV MEE, BREREDO2~3MEMOFJET, EIICHE L MEMER L 720, D 2EHEN
AL 70D, BEME TV ML, UL 2 LEIEICEARZ T 2EENREEL, SRS AR LR
ST 5. E7BUEEIC UL LIZBEOERIR OMIBEN 2 5 0. —MRICHOBAES, REWR
TRLAEATWSD, A, HLXEE L RE T, BIRGEZSL, BEEICH-> CER (7)) »VEE
T5. BULT B EIRIKA~KIBE L 2 0 R R e T 5. BE IV MRS MAS R L, REDS
LRI, I IRETRICIE, B850~100cmIC Y 2 AN G Eh 5. ZORBICE, EE5
~30cm R [ A HIRLEE IR S JE 2SR B E N S .

RN O /3479 B AL, EEIIC, RAESOLKEEIIZ b o0, #ilkd 5EBR
HEOWE LV MEBICEI- b O ETREEND L0 TH DD, MENEMHERTOMOR LT ML,
HERTIET R THE L TR Honorz, R RoR P IZ, UXUIEARZ LSS K OHA
ZUCEDOEIRDEALTRY, RENAEEEZZCHAL, BadDNIHERIKARE 72> TN5HHEL
DVRDHIND.

BEVILEFEE (As) 1L ER LZHBEHOIRENEEALERL 72V, POE TV MEOBREH
MO/ 7ol b DT, REQETHET DL, BIULH D2, BEH % R CEMERE RES
L ERHEEECH L. BUbE TIE, SR T oIEC AL AL, MBS DIEEOESY & A
JET 5. REDELMEENRRDH0, BEIZIR> 2@ 500 M A L, KEORHEE 72> T
W5,

WE IV MEE, BRE~RKBGATORM S, REMOBARL A & 243 fha3 . Bk TR A
~IRE T -1E <, SRR THIA A 720,

AJB TR E I E T A8 ORI E (K-1wa) 725, ZNPIHIIER > & A HURIC 200 TEBF S h, A7
g L 72 B, ARHUE TR P OK — 3R TE RN, EN3E (K-aw) 2RI JOME L)
FlicB N TR b S.

K-2 BEPCATE, BEIISR CllZE S D, JES/80em, KK (A~ Kt CTRAbMEIE 2R L, LK
EICRRROZERE (T 2F) MF8ET 5. FTRMATARREER 277570, RANIE S L MaIclig L
TV, BEOIEWIT FEHOMOEICBRERNDEEDHRD.

K-t K, HIBOR ERASEILNIITROBNE. EI1~1.5mT, ERIIK- BT 5D
n, AEEMCEEROENMNAE G I L TRIIEND.



K- BEIRCEB Y, BmebEfitEnd 0, HWEWEND, MNHIRO A 7 2)IE TERENBELE.
WEMFTIIHNAmMOBEIELA L, TE2miL, ki sk G CHRL DR ~ DO EZ = L, #
WCRBHOREET D L ZAMH D « HEFIIMIT A @OILRRIEE IS,  EEITK G T, RBICEX
IO EKEWE - WWE L MENLE STV D, HEEWIEK- KRNV OWRRERRDEEER
5.

WE L MRS, BL5~2mi bET HERZRERBOMB E, WS AR IEREZ R~ S
LR, AREICEEND.

iy

&l

o

2. 3. fBE (Ta)
% & L% - nF— (1969)

RSt R LR AT B TURIR I\ VT 5 SRR A

5 f RETEITE D bR DRI, B e RS 2 72 LT 5.

B F TIEREEOWE LV MNEENOWBT 5. T72bh, JRIGHEOE v b ERE AR
BB LCIRIT & 72D, Ao BT & 7> TR Z J0, ARBOBRIKEEET S 2B LT
5.

B8 BE AL VDD BRAEOREIETHBIIR L MEN DTS, B
B CHE, ORI D, T 5 BRI - B IERAE & B AT, FHo MR
8 - OG-+ EROFEBIEIC 3SR T NG, AHBCIE THND HEE TOSEMET

B =

%9 fHEOSR v MEE R



14

Moy Sz,

IR DA DD HBMF OAEIL, E& U THBIKADOFHEDOZ LV, BEERVE~FKE OIR  v
MENLRY, KA~ A GOMRE S OME A2 HZICHA LD, kv MR, —RICs
RN, AR - B - BERA R E &G IEBARA V. BUYLE TR A Gas 2L, Bk
I CHIBEL7= D, RERBIANEETSH. £ BRI ORI ClE, RIE TR Tk 72,
INESHRER (T I7) RLEUTERRO LS. T 5 L IRAETE AR, BEIEE, JER
HWEORIKE L By, IRAG~AGERL, T7ATES R “BHHE osMElZRd. 8 S 3 Hem)
H10HemD b DR <, FAHIOCMIZET 50N H 50, Imaliz 5 b oldn. —fkic2~
MMM THAE L, EMBEROREITHNTHD. RICHERBNTIIHEMEZ R L, TR I

10K fEERICALND =S R (M)



15

M7 BE R A g s, AR L T D
AL, JEELE I > THRKENBLZ B 9%, & 0 OAJE BEIC S 22l & &20~300m
DI (F—A 2 F) PEIERAE L, WERSEZMS 5 A THARFRLD L72d (FI10X) .
AR M S R T80~ 100mD IR A AT 5.
£ A FEXEEOEREAEZET 0, BbaRA LR Az e A 8D LRV, £
LD R ES B & £ L7 Makiyama [ EICER D H LD IS E 2.
W3R HIEERERUL AR
Actinopiychus undulatus (BAILEY) RALFs
Auliscus caelatus BaiLry
Arachnoidiscus ehrenbergii BAILEY

Cocconeis scutellum BEHRENBERG

Coscinodiscus curvatulus GRUNOW

C. excentricus EHRENBERG
C. marginatus EHRENBERG
C. radiatus EHRENBERG

Denticula sp.

Grammatophora serpentina (RALFs) EHRENBERG

Melosira sulcata (EHRENBERG) KUTZING

Stephanopyzis turris(GrEV. and ARIYOTT) RALFs

Thalassiosira decipiens (GRUNOW) JORGENSEN
HONBRLA 2 [ Rt by (1972) 42X

*tb EEREE, SRR OEEEVE VRS TR B, RS o R0 M o B, R = A E
(&4 - Z88, 1951) $5 K ONLAHUR O IC b S D, E 2 /\VEHTF o BARPHE I IZIEM Y &
LTHASD

. 3 JPKILZERE

& & K ¥ - LnH— (199)

HStH L RR AR e A AR L OV A AR BT A s e

5 B AN KL IR OB T A T, AR L, BB - B IR LA
DU AR A B B S

BB AN S FRUE L OBIRE, AHECIERAE A B R A5 - TV B,
WSO R & O 7 )1 CHA 7 217 & B AW LT 5.

R & ORERIRL, BRAER - RORME « B o MRS X OR OB CBE SN, RER
5 L ORI DR AIECIE AP SUR TR RET 2 R RIS 5, $ %K OME T,
ARSI LR ORI B AL B 7S, SRR & BRI A 55 5 T 5. RSO TR T
302MEALHINR (BRORAE) OR LT, H1LRICRT k910, 1ZIENE-SWo £ TSE
(240 PISMERIT 2 EIRRE OWREL SV T8 %, TR 3022 L1 0 JEIHIC F T 5 L A R 5,
A b > T, EEATCEE - TS, F72 2 oKkILABERIL, fILIE IR o
R v MEEERAESICBB o TV



16

v V.V vV vV VYV e smprmesoaniEs

;"i v v v __V__V_\_/___
o, ————— ANEEREUEORREEZLT 5
Wk %ﬂ a b A—iij—_A—A_ﬁ—Amﬁ&E REOEEEG
& S TRT NS A e Sley < EEELEOAMEZLTS
£ 2 Jo7a o eralo oy AWK &
ZE S0 o denl,e \f\ \ &
2 ﬁamar:sr@z—

(Nass asss)

T T"—/_T_E"_‘r’—
e S NS\

ALK ks G sez lag) LRI O REA B GHFIARL OR LT

/ RAORLWLEAER N EL)

S mmLnERLE

SR G men L g ReE
DUNNE RBEREOIEKLE
SLFEOHRERT

T ERUBOBEILE
{NI1DE S50NwW)

W12 mPKIWER (oo lls)  LIRPRERE o R BB G R)

%13 AN LoE & SRR O REBR GRS T )



17

S 5 A O AN E S302mE ORI TlE, 5512 - 13XITRT L 51, 60~80 LRt HE
FURBICAIE LC, WRITEZIE S LT D, = ORIECIRRI B L1 AV I TH R o PEdR
BT, WRORERIEIC S BIVS &5 728G L e BRI L, kLA SRE LR, =
C BRI OVEE L ERER O, NIMICE - TR L, JEREIBICA Y ISR EA L
VB ESICRETBNB. L LEMEO L M, AR E 2> T B2, BSEIEZH T
V. DT kB AEDS, HEHIGE D BT B b L B B,

HOHRFFS L OH O E R TlX, NE—SWEH T40~50 SEDOEREZ L3RI E %,
LA KA A E BEEKCEB > T2 O8RS ND.

B AL, ERHEREEANE L A S IE L7 b, MRS ORI U<,
B o T BRI > P E M E RO BIR 2B 5 AMcT 5 = L ASHEECH S, = = CHEAMEROMEE b &
o, MR E G C, TR SRR RIS, OGRS TS, R AR,
BT MEEIC 5 & OF B0 L 221 T K 43 L7

205 bR & AL LT AR 15 LA

SIS ORI TR OBIRE 5 = & EEER L= & 5 1Ch P LS, Ais L 02, 3085
BENOHET 5 b, INAIEEROTEBINNCIE, W ORGP L)
DU = 7, SV CAILARESABERE &5, MARIETOERRSH Y, REICP
HEHEOTEEER L T3 ALRUEGE AR WA G- T, EERIC BRI b 2R~
EHEB LT R b id.

o B AR D IEE AR SRS, AR KL B ORI, BT
REENTOD. L LBEORETE 2 ORRRIAT, ERALRERICSNT LT 2
ST=. RPN = w1 B, B ER400mt S o E N K ILESE T 0O 2oL b ) B Chlamys sp.
DRI TND.

WOH ARKIEED DIE, L DX HARERS . LinL, PIREALHER R o
BB S ARG &, IR BRI R R ABIRICE 9 = b, EAKILE L AR H 5 &
£2 BNBAFRBOLHR, HIE (SRIE, 1965) HHULEE 8- L0, 1969) 1SE LTS
RREDEND, WELERE G U< 13T hBE O KINTEBIOEN & % 2 bhL, WA ko BRI
(FHIFH, 19735 &, 1975) XL T A ATREMEA RV, £ fm Il EIE)y (1976) 12Xk » CTENME
0 PR O MUETAI B 810 S U278, 2 AU kB & MBI e S U LB 2 B e 5 5 B
SR L1982 DN 2 KL I O AN ST 5. = BB AL E T, BT
L ORI C, HIPK LK & B KU & 5 C S Lom 2 B b o & b 5.

HARRLE
ARGV, AU ATT D MK O ER 2 723 O T, ARSI B IRtk 2 el & L
THIET L. FEEFIFAE O KA S 2 EN OS2 TR L LTS,

KILAHEE (Svo) 1, THFIOWR - AR L O IR TR S s, HFIO IR TILE S Hma»



18

5108mT, BKORE EBARI~5emD EIREE O VRSB & AA A E LEARN LR, T
IRREBERZ D, FEICHRZ LEEAMER L 720, DWTEEICBE L TV D, IBREWITEEICE ~
PR ERY A C A DI RS & RIS B AT DL BIEIRD BEEIL)ICIE,  KILEBEE 30R0E <, 105K
m2> HEIOMICE L, A HMORICEASKRE . SR E RS CREICE 2 30 L, SR (27
YEUY) WEERTE AR, LEIIEIEEOIEDERE o TN D.

BAE (Svi) ITARAAILIET, —RICEHEEOREENELS SRR E2 23508, Mg
D TR HET D & ZAPMUGBR FTIRICRO b, F MR R R302mED B TIXZ LA E D
HMENZ < FENTNWD., REIIIKA~FRKEAEZ 2L, D CTHBLT, Z2~3mmicB LSRER
BROANABERED HZOBERO S DG, MRFREOEERbDETHD.

BT, BERE LTREA - ANA - A% - FEAARD NS, REAE, SEREL~2
mm, ERAMMICET 2 L00H 5. —RICHRETH D0, —FIC “RIRVIR” 22T 500 H
L. AR, SREANA CREL~2mmAiEO b OR L, FHBEHICIEA S A MO TE TN D
bORD L. AHEE, 1~2mmTRICHRZ ORI L2 T D, WAL, S2830 /haun.

IR, HT7RETELL, PEOMNEALEIENLRY, —MICH T ARG E A R T, i GE
DN EBBND & ZHTHHAEREINNE B L, BT ANDL, SRUR OB & EEER
Lo TN,

AEE, A TIIE & A EERBEEM %5 TR0, BIER P CIEEBEICh - THWIRREER
TR T RROBND.

BERILESRSE (Sv)

AREEE, MNKIEEO TR Z 2T b 0T, LT OMNHBICIRS EE L, £o—HHOHRAL
RO MM ZRERL L CToAn LT 5. SRERIA B 22 IS B C, —RICHRIREIF O R8E 5 2 U 720 0s
ENHIRDN, & TAIZK VKBS 2o TWD & ZARDH Y, ZOWERL O, MBI 0%
ISR 6D,

WAL, —RCBE~ERRAT R, BAS/NS L, Immiik O E A & OHEA AR 6
i, BERETHD.

BT T, B LCREA - HlEa - RO LOBIEARO 6N D . BERAIL, RE05~
LEMMOBERO b DR, HETHD. WA IIHEAIERTD L, hohsw, BEE L
DT HEONLFfETH D, HEERHA T JOSINE, 0.2~0.5mm & iR TE T

FIEE, AT A - EHRRORER - KLROBAER KOS5 0, U7 A E 2R L TN,

AL, HIRN CIIEBEERZ 2T TO2RWAS, S BRI YR _EFEA B 2551 0 iz 2T
T, HFLWIRREEEMEZZT, bl T2 2A03% 5.

RIWEREXKILAKRE (Svs)
AKILABAE S, A U7z Lo s & RV O SRR A B 22 1 LS O AR A T &3 5 KL s



19

H 14 MK OZ IR UKL A RS RE (R o iR A)
T, MBI TR A R LS O EALCHEE L, H ORGSR H B o WA ORI, JEIREE 26
BREEICBB> THOMT 5.

H OGRS S 0 KINAME T, SORMBOW 722 L, HiE = ROREAKNS 72
D, WA (737)) 2 LDTRREM S Z ko Tnd. MEEHRE2~20cmd b OB ETEAIZIMIZ
ETLHHONRD 5. MBSO IS OE), MIA AR - BEON T AEZ IS
mETA DEBEDLONRD L. BRHMITIREO~IREEDOEIRER AN SR> T0D (FAKEIR) - 2
DRI BEE OlifE & A B D b OBBIGIRTIRICHM L, 2T, KIIAE & EEIRERE &3 A
JE L, AEJ5Cin o TIEHHEREE 2SMESS L 70 2R3 2 i, HEERNCEINHUR O A 7 2 )1 Iidfed 2
bOLEEZLND. FloZOFKEMEICTHBRMA NEHEEENTEY, MRETHLZEEZLDL

T3,

M. 4 HEMERRXOUER

BEHTERE K OERE, WP b ZREE - fBE S LOMANKILEER E2 BT LTk Y,
AECIIANT O RS L ANGTEREAZIE LD 5. T O IEIINKILEEOTE) & F 72
BItRA b o b DT, & ITHEEMIHALZER L TV D A A A2 S TR A 252 L & oA BRI H
BIL TRy, FRHOTEEEHEEIND.



20

ARERERILE (D)

AT, L Z BT DRE T &, A IR 3 & 0N - A O ORI/ N ZE IR 2
RLTHEOOND. HMAEZIZEDRNIE, BEHELE LTRTXE08EENL L9 Th
0%, WIS 2 WA EICKBIA T T2 LW T, ML L7z R ZED L OB & R MTAR & L
THEY -7z,

SN, MEEROB AR Z R T HAN RS M TEET, EEZEWTEBY, RN O OBRER S
THABIR SIS N D . AT OREE O v M, IhKI30emIC B o T S h, $oBEH %%
JTHRIRBEMLLTND. EANA AL IS S N25~30cmilbiz > THBMREL T 5.

A, KO~ E R L, FARROMEAB I ORHRROANABESHLD, HALOBERHE
a2 LT, ERRILHEOMENE LHEA TS,

BT THBImE LT, REL - ARG - T@kn - AR o5, REAE, EfL~2mm%z
il E T 500, EFNTBMMICET 2 H0RH Y, HETHECH L. ANAIE, REAICERSERS
W2/NE L, 0.5mmATHE O S OREE T, EN2mmIZETH2 008D 5. KL DIRAIZE ST
WEEMERGH Y, BIEEZRTLORZ. Ak - FEEA L EN ThHh oMK TH 5

AL, M shRR o A0, HERROMEA, BT A LDROEA - SR B2 Y, FRDR O
272,

AR @ 14 10emA BEIOMICB LSO TH Y, EREEOIRE YV MEEEEZE TN S.
HUBE BN EIR L7z b O AT E 72003, Jlifn S B OB O/NRTHE, JEREE DRI E 5
T, BLEEZZ T CEIAL, BAEHIWVIENHAL TKAAEZREL TS EZAND, BURLELIMNID
FHROIFET 22 EN IR DIND. LIzh> CTZOHBKOM FETICIE, AR LUsE DK E a3 KR
boT, ThNbAaEL, BALTWH LD LHMEIND. ZODIEIGHEAEELL, XV HEEN
B LT a b0 EEZ BN,

BABROE S RBETEL01E, BBRx DRGMERZOET, HIBHIIRISRD LI, B
P OV P IFIIMD A T2 IS AUEFARICE A L, OIS MR S, PEE &% TR
BEL TN D.

AWML L ARAEERLE

A\
\’W_“J
RREEEFIIL
N12W 6ONE 85K DRRM R 5

BRI hIORE(HEL TKER)
BRNBAERELE(DIL M)

L 7m

FA5 X JERGEIE I AT D AP A Lo & RO — ] (B IRIR 1 A7 i RS



21

FA6R ML LA 2 IR (H o HEDT)
AEITEE AT 2L A2 s L RETH 5.

AEESEBERLE (A)
KT, R oA R ABIE O3HLAIC B TRD B, H OIS ) 0 2HS LR 6 %
F 7 ARG AP K LR KIS 2 22T 5. BRI > T, W 11100
~200MDKE ST, RERIEREIEARE L, WACE L0 2o T D (HI6EBM) | B i
(TG, O MU 43 T AR 10emIc B o R S U, B3V AVET A 1 CREL LT 5. BHC IR

TBOTLT, B 5 HMIC F > T3 BRI D EEE LTV 5.
KT, WK G~ R G AR L, SRS kS R A R, ER2mmiiE ORE RO B
OB T %, HATEDS < IR EE R L, REALL TS,

B CIEBEME LT, fBEA - Tl - KL - AN AR OND. REAE, ER1~2
MM CHTREC 5. I LRI BB S . NP 0.5~ 1.0mma LR T2 B
ERTHLORE. EERERIEAICE > TOB b ORD 5. PRSI L Th<,
EEER LAY A MEATER ST,

T, EREROBET &b BOSLS L ORIEE 572 ) 75 257  ERIROMEE B 5.

V. % U SR

AN D HIRIT, FB Y, IR XL OEHEAERE 572 %,



22

IV. 1 #EEBTHERY (1)

B HER L, ARl L OESR R ICORET D EER AT 2 b0 Th D, BERmT,
FEF20m & 60mod 2 BLa3aied B, B IAERE CIHEN OB i OB FET L. HERMOBZETX 50
IR DB BT, JESH10mA A L, £510~20cmDZ2 1A BN & 72 0, WER + T STy
5.

V. 2 iR L O RH#ERERY (a)

WL, & BRI/ T 2. B OLHEIEHERY T, mkmIZ B> THEL TS,
WOEFAME T, ESHI0mEA L, Ff - RHEREOMME EL T 00N Lo TnD. &
TAR I QAR CE, 40mIc HiET 2@ A7 L, REEENC T 2 b a8 8 =R 0k LE B
S WBER LOW 6> T d.

FESEHER VL, TFndS K OYA o A 0 I EERE RN A TERR L CHET 2728, 04 SRV T O MU [ 1
(ZIEBR Lo Je. iR S22 AP A 2 E R (ISR 5, B LW ble> T D,

V. OB R

ARHEIE, 555 MIREND L 9IS, RTEFEHHLRIILO MA@ U, SR O BTS2 72 LT
RS D HEE =D LES DA ik, MBS OIS R I N HERE X O R PEARIC AL D . AR O M
EHEEORHIE, IR, A7 2B - MK E ORICE LWEEER A & B, Hol
EWiEEAEIC L THREIC2SNDZEThDH. WNEEO BERAOEROMLERIZHTZ0, —HKIZ
FAL O ER T, HIC15~30 AT RS A R LW D, 7272 LESILILA OIS0 A a6 5 12
%, A2/ NEEIRGE RO B D, HIAVE G O/MEMEEIE, RSB T EETE vy, %
THEEIC LT, RAVOERERICUIRAIMEL ML Z LN TED (F2- 3B . EEN
JEOEMNE, R & ORI, RIS > TREICHOW RO EAREEER H Y, & I LI
X, Z ORI L LT XD Ao b O ARNRIEN A B D . IFIETE O U, E RS L
RS2 OWE B LOBE AR ORET, EREEOBEELNE L, —REZMERED G L
WD ERLTLV. —HHaNKIZAEITIEE A EZORBEZ TP, [ REKREICEREE > 55
STWS.

B IL, SR & RETE T, Wb, BB~ OE LB TH D, Z OEMEEN
JE DA O HII T W B I 3 2 < RO HALD DY, 1ZE A EDINGO~T0 Wi AR~ T b DT, HHEE
DOIET L EREITHE L TWD b0 LB b5, ZHOLEIEO FRIETREINE, = ILBRsER%, n
KIEEHER AT CH D20, MANKIBEEIC L EEEZ 52 T2 Enb, ZO%bLIBRICH > TG
g), EITERENICEEI L Tz EBEZ BN,



23

VI. i F &g

AV, BRI ORS & 28 B KILEED, FUBHIEIC A 21E00, EIRWIEEDH 2 b o
DRE LV, BHMEEOS L 725 O, LRI IEIC/3 4035 AT EAER 2 IS DEIRCTH 5
D, MEREICH L TWAZ &L, (RN EARARFNHBICIEE SN TS 2 &R E0b, BRIETT
L. JHFCLROHIRIE, HEOETHIRR72 X 91, Al LN EREE TEE-THY, Jifn- A
O ETIX, BEOPNE ZAIZREVREF LTS, ZNHREDI AT, RER O EHEXEEY
NORDILERREN/BEL TWD. ZhBZEOBNEIC L > TBEKIEATIRERI o2&, +
AL T o T T 5 Z e B+ RIS D, STELEIR R HNIT NS AICBW T, ETREEMIC L
0, EHEVEOHEREM Y, AL o TR L, KRERWEEL GO LTWD. TSI 13/
ik & Bl L 7 B S o 0, B B E T A 2 EBETH S S .

L N

BRHE R ) - JF A - FEE - WA - Al fE (1966)  ALMEEERIEICI T D KAk
TEE) & ME A, TSR, no. 12, p. 16-24.

BT 0 - IR - BROREOHE - ARBRAM - BERLGEEL - fafE fE (1957)  HTAEIROHERIK & EOLE
(5) —AbyE Mtk —. HAEROMFYE, nos. 24-25, p. 51-58.

A | (1958) 20075y D UbimE MBI L. p. 126, ALl TS IR AT

T (1973a)  ARATEEOBTE R L HUEEE ORFE. B ARHE F 80 EIN RS EHE S, p.

40.

(1973b)  AL¥EE P S B PR O T SR OB EIITE. ALK IR e A

#E, ML (MS) .

(1975)  fepHikOHEL. MBS (50753 OLKIE) 34p., HEFHARDT.

—— - hAsH— (1669)  ALIFETEFERIC IS 1T B Operculina O BN ZEHINLE. B AHE A%
TOEZEIFR AR ATIRES (7 & 7124 2568 #amidsh, p. 131-135.

(1974)  ACMEERSETES OB SR OEF & BTG, HBEGEMENE, 45p., H
AR AL S

FAMIER « AL - PR - B 365 (1975)  fEHIsS O ME. Mk EAFsE S (550 D1
&) 52p., HWELFHAT.

OHEF 52 (1962)  FEERMEM I DVEIS O M. Sl BT, no. 274, 136p. SLIEHANHFEAT.

GRS - ZASRFIC (1951)  ALMEREARHE R PE O =R, BERONYE, no.9, p.1~8.

= OIEME - EFAREIE (1963)  dbiEERE ILER L 2 [EAf o Fusulinella. U SEHERS, vol. 69, p. 161.

MINATO, M. and RoweTT. C. L. (1967) New Palaeozoic fossils from southern Hokkaido, Japan.

Jour. Fac. <ci., Hokkaido Univ., ser IV, vol. 13, p. 321-332.



24

SWER] - ML B2 - RAFRES - K ST (1965) 5 OIMEIE [EfE) & OFEBNE,
32p. ALHEE L R PR AT

ER 15 (1932) JAbMEEVERTEOFANE L RL oM (EE) . HESHEE, vol. 39, p.320-322.

e flE (1933)  ALHEEPETEOFANE L B ol, MM, vol. 40, p.555-577,

p. 750-775.

(1934)  ALHBEPESIOFAENE LT ol MU FMERE, vol. 41, p. 47-60,
p. 211-260.

AARERIE R A E R R (1972)  deifpid rke BT A (MEREE) 2ofien2 @5,
H AR A A N R

HARSkE AR A M B AR SD (1972)  HHlEsk g 0 AT ).

BRI - RIS - I Bk (1969)  ALMEEREE S EBAIHD ) Ry R &2 DOHERHR D
22, MheRERE. vol. 78, p. 37-43.

Ve e (1969) MM (P ) oygE#E [, 0. £, vol. 39, p.70-78, p.376-384.

(1972) Ayl (B 0) OWEHEL. #%, vol. 42, p. 40-50.

- GHE R (1961)  HHERIEERRE AR OEIEA L FORE D, (2, HEHEE vol.70, p.

3-18, p. 181-192.

fy SR - HERMEL - KRBT (1970)  S5HOUMEMNE 1) X OREBIE, 53p., dui@id
BA%EIT

WIFR (1959)  ALVBEARAT & HEOWRE TIZ DWW T fURHIEE, vol. 11, p.1~6.

MAEECRE (1963)  AtyEEICH1) B H —AEMREDZSE, kAT, no.5, p.51-62.

TANAI, T. and Suzuki, N. (1963) Miocene floras of southwestern Hokkaido, Japan. Geol.

Surv. Japan, 80th Anniv. Publ., p. 7-149.

MBI - giACER (1973)  HALHApEMSRA & & T R4 FOK—ArFEL #HEEHRE, no. 8,
p. 151-159.

fBfE 1E - RL ) (1958)  ARHMEE G AL HUE R T AR R RIS oW T BT AR OB,
no. 26, p. 24-33.

Uozumi, S. (1962) : Neogene molluscan faunas in Hokkaido. (Partl. Sequence and distribution
of Neogene Molluscan faunas) . Jaur. Fac. Sci., Hokkaido Univ., ser. IV, vol. 11p.
507~544.

IWFRZEE - EFAREIA - ZpidESE (1976) 5 OLMEME [E ) B X ONEGHE. 24p., ki
TE AL T IR AT

HHSFIE - & LT - FILIERS - JMFEZB) (1973)  AcmEHOME . HUE TR (57547 D
1) , 57p., HUELAHAT.

FATEA (1960)  FE=RAKINEEDOEEO—BA—27 U ¥ 7 OEBICET 078 (£01) —. HiER
F#, no. 52, p.19-29.

EHEOE - O A— (1967)  AVEERARTEE R TERHE AL O i R, HUE SEHERE, vol. 73, p.



25

260.

HEOM - RSN (1970)  ABMEERETRT ) DA R A . HUE MRS, vol. 76, p. 413~414.

RSB NS - EEEY - HAD A (19700 ALEREN S L EETE RO H
4. BRSPS TTR P RS#EE S, p.202.

— - HABLZ (1972)  AbiEERECESO N AR EERBEERETO 2 ) Ry hOEHRIZOWT.
HUE AT H 4, vol. 23, p. 635~646.




26

QUADRANGLE SERIES

SCALE 1 : 50,000

Sapporo (4) No.93

GEOLOGY

OF THE

OSHIMA-FUKUSIMA DISTRICT

By

Shoichi Y AMAGUCHI

(Written in 1976)

(Abstract)

The mapped areais situatedin the southern part of the Matsumae Peninsula,
Hokkaido and locatedat the northwestern corner of the quadrangle between latitude
41° 20'-41 30'N and longitude 141" 15'-141" 30'E.

Geology

The area of this sheet map, according to the tectonic division of Japan, is situa-
ted in a part of theorthern extension of “Green tuff” region corresponding to the
Inner Zone of Northeast Japan.he area is geologically composed of sedimentary
and volcanic rocks of Neogene-Tertiary, anduaternary terrace deposits and
aluvium.

The geological sequence of the region including this areais shown in Tablel 1.

The Late Carboniferous Matsumae Group which is the basement of Neogene-
Tertiaryis not exposedn the mapped area. Among the Neogene, the basal forma-
tions (Fukuyama and Y oshioka Formations), and the lowermost of the Hiyama Group
(Oanzai-gawa Formation) and Pliocene sedimentary facies (Idesu-gawa Formation)

are also not distributed in this area.



Table 1

Age Stratigraphy Th;fg(s‘s Lithic character Remarks
(m)
52 Recent Alluvium ] Gravel, sand and clay
s
5 Pleis- Coastal terrace deposits Gravel, sand and cla
o4 tocene posits ’ y
Shiriuchi Volcanic Rocks Pyroxenc andesite lava and volcanic breccia Lava dome and dike
% Urawa dacite lava and
g volcanic breccia
o Idesugawa Formation® Sandstone and conglomerate
Glauconitic sandstone in basal par
——————— ]
Tate Formation 170~ Massive diatomaceous siltstone with tuff
300
—E
-3 g Sanday siltstone bed Massive sandy siltstone with tuff
o o |z ClYE
8 2 |2%|2 8| Alternation of mudstone . .
£ (% gg 53’2 and sandy sitstone Alternation of hard sandy siltstone and mudstone
= <g
g = Satsukari Member 8??60 Alternation of hard mudstone and mudstone
o 3
£ = N Siliceous shale with mudstone
o e . . . 450
1) ) Kikonai Formation 500
;2 § Glauconitic sandstone in basal part
=} -
= \/J Oanzaigawa Formation* 10~120 Sandstone and conglomerate Operculina Zone
i
Andesitic tuff breccia, lava and volcanic breccia
Kunnui Grou Dacitic ~ rhyolitic tuff
? Mudstone and sandstone
1600+ .
Conglomerate in basal part
Yoshioka Formation*® 0~270 Mudstone and sandstone with oil shale Yoshioka Flora
Rhyolitic welded tuff, andesite lava and volcanic breaccia,
Fukuyama Formation* and basalt lava. Kaminokuni Flora
600+ Basal conglomerate
Late . * Clayslate, sandstone and chert, with schalsteine and
Carboniferous Matsumae Group limestone

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

e
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The Kunnui Group develops extensively in the sorrounding region lying on the
Y oshioka Formation with the unconformable relation, and its extension is distributed
narrowly in the southwestern part of this area. It is composed of tuff, volcanic
breccia and andesitic lava, and is characterized by the so-called “Green tuff” facies.

The Hiyama Group is lithologically divided into Oanzai-gawa, Kikonai, Assabu
and Tate Formations. These formations are composed of marine muddy sediments
accumulated continuously through an extensive transgression occurred in middle to
late Miocene, and the subordinate basal facies of coarse-grained sediments which is
the Oanzai-gawa Formation. The Kikonai Formation resting on the Kunnui Group
with unconformity is distributed in the southwestern part of this area. A tuffaceous
sandstone containing glauconite grains develops in the basal part of this formation,
and the main part is alternation of dark grey hard shale and soft mudstone having
an aspect of accumulation of many thin plates. Throuhout the formation, calcareous
nodules are well reserved, while Makiyama and arenaceous foraminifera are included
in a little amount. The change of lithofacies from the Kikonai Formation to the
Assabu Formation is gradual. Its lower part is the alternation of grey mudstone and
hard shale or siltstone, and its upper part is grey massive sandy siltstone intercalating
a remarkable amount of tuff layers. Fossils are contained more abundantly than in
the Kikonai Formation. They have a large amount of arenaceous foraminifera in its
lower part, and Makiyama and fossil shell in its upper part. Lithologically the Tate
Fotmation changes gradually from the Assabu Formation. It is diatomaceous massive
siltstone with intercalations of thin beds of white glassy fine tuff and calcareous
marl bands. Fossils are poorer than in the Assabu Formation, and Makiyama and
foraminiferal fossils are rarely found.

The Shiriuch Volcanics develop extensively in the northeastern part of this area
and rest unconformably on the Assabu Formation. They are the products of volcanic
activity contemporaneously with the deposition of the Idesu-gawa Formation. They
are composed of hornblende dacitic and pyroxene andesitic lavas and volcanic breccia.
Furthermore, hornblende dacitic lava-dome and pyroxene andesitic dikes occur in this
volcanic area.

Quaternary deposits are coastal marine terrace deposits and alluvium along the
Fukushima River.

A remarkable difference of geologic structure between the Hiyama Gronp and
the Shiriuchi Volcanics is recognized in this area. The Hiyama Group shows mono-
clinal dipping 15-30 E in the area west of the Shiogama Fault, and the folding
structure complicated by the influences of fault movement and intrusion of dike rocks
in the east. The Shiogama and Urawa Faults are notable, for either have characteris-
tics of thrust fault moving westwards.
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