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NHMELERAREAR LD B I AR L TV D,

W2 EEEOMEEE CER)ID
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T FUE I — RIS IR~ A 2 L, B Ch 0, RIEITRE L v P E AT 5, #REHT

RGN LERGEE 2L, BUbNED LIRAGO AR E 8> THET 5, vV ME

— i
BEEAICS DRTRLOL N FKEEZEL, Bk L TKED/NMNIR &85,

AU OZEYHIE T, AL X ORI HUISIC 55403 2 =8 N O s & bl L CieE
WA BAILD X D 2RI 22 0 B B X8 DAL, & 7)1 - NP 5 ds X ORI il T,
VWi 2 HEBCIRIEE B O MERS BB 2 R Ty, dbTs, M CIXHLE 2350~100ecmDE S LA b oK
EHBL, ARG & e p A AT 5, NEHISORE K Ko<y 7l clEER g0 v

MaE~EEHEPENL, A2 =X 7 VKIS T, KA LA GEOE#R T
STWHET b D,

ZSELES

AR L7z X 9142, AL od BERiE BUA g - AR O BRI E B g e LTl D),

S13AI90~100mTH %,

ARl C IR D3 A 3D 7203, AL RLES K ORI i A3 U CHs T DRI 51, Bk -

AALBULF B L OB LA NBURIIC AW Z SN D, ZONRITHE23-480LBY Th 2,

Weok EWEEHRMLA

Lucinoma acutilineata (CON RAD) toeresersesnsrsereerinoietitiniicriirsitimieiatansconsns A

Periploma yokoyamai (MAKIYAMA) A
Nuculana pennula Y OROYAMA F
Macoma calcarea (CMELIN)-“" ................................................................ C
Portlandia thraciaeformis (STORER) ......................................................... ¥
Dentaliwm SP, terrerserresseniiens Hh e eeanaeeaearenacrrr ey a i as s a s aaasas st ey aesrarsaeannay R
Nucula S, Tttt s e S e st e e F

RigEh Fidine CigH AlSwn

Baihysz'/)hon F] R P P P PR PP PP R

Haplophragmoides compressum Leroy F
H, of, emaciatum (Brady) R
H, subglobosum (Sars) «--ee---. R
H, cf, trullissatium(Brady) C
H, S« T T T P L PP PV PP P PP PRPPI PR PIPPRPRR C
Cy,;lammina cancellata Brady ............................................................... ¥
C, @ZOCNSTS ASAIID +++r+reeestettantirtiseiossossssaoaesasssrssrssassassassstnssesessesssasens C
C. japtmica ASATIO et errttseteieettiatiiiiiiiintettntnettittitiittsincrnersessesosinaiiiine A
C. orbicularis Bl‘ady ........................................................................ R
C 5 T P LI P PP PPN R
Goesella s T T P P P PP P TP T PP PP PP PPN R
Martinottiella sp, (cf, communis d’Orbigny) - reeeeereriiniiiiiin. R

R:igh F 2w C:%®E Al Bn

ITHY,
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WAk EHBEEELA
Anﬁ% Alhﬁ% Azﬁgi‘:

KiSSeleviell@ CAYIN@ «v+vvevversrrsnrriervarieciotsasciessaronnans C F A
Biddul phia aurita F A

B, SP, seeeeesereeneeniiinins F C

Coscinodiscus QVGUS ++evvoveresracnnrarintntttssseecaaeininans R
C. nzargi FUALUS wovvrrreerrarecsnesantnesosrsascessrssantscianes C R R
C. VAATQIUS + s eererersvrssrsieesestotiotsrtariniisireiececscnns F R R
C. SEELIGYES ++vvsensesvnseraneruarmnsnsnnrisessussesseernnensens R R ¥
Actinocyclus ehrenbergii & var -seeeeseseserraraseneaeeeens r R F
Stephanopyxis cf, ferox «ooeeeveieniniinniniiiiin, C R

S_ FUTTIS +ovovresentaastmosniainsnisisatseiiiisiiniisiiseisessann F R R
Arachinoidiscus ehrenbergii - cvvererresenieiioiiiiinieenn R R R
Flagilan'a S, seeeeerrerreseeseiaeeti R
Melosira granu]ata ................................................ R
Xanﬂ”‘opyxis SP,terere i F

Rifh F &g C:¥%a Al B

(U - (R, 1863 12X %)

HAbA 1% Lucinoma acutilineatum (ConraD) 35 & U Periploma yokoyamai (MAKIYAMA) 72 &73
%<, Rzl U ClET OB DL DR L <, & UTRHRZRT S DIEHR LR,

HILBALA X, Haplophragmoides spp. 3 L Y Cyclammina spp. 72 EWE O L DIZE > THD S
T3, BT H2EBFICET S HO L LI LT, WS OOEEORKE FICh bt BEZ LD,

EEME{b 1L, Kisseleviella carina <° Biddulphia sp. 72 & 3%\, Z OHUEOEEFEIZOWTIE, 3
TICHE (R - 1UH, 1963) 23243, ZiUC v, AEIXALBRO A BRI L, miEtEs
DITHEME~ LB D b o T s & LT 5,

b= R

ARJEE VLA B 7 2 TR A 58
DN D FANTIE, KEGr D35
RICBWTHED BN DICT E R,

RIB IR FEICH RO H A WEEN DY, FHH B PICO T THEES, 31E#E S MENEL
BRLTWD, RBITEHORHMIZE ST, Fnb, WaEE - EEEEL L0 L MEE L1340y
Ihd,

T-H1 (1952, 1953) XAl 2 & ZEIE D FEIC, v MEBEZENEE L TRV > TW5H2, HRi
JEREARARE 8 U COHRROZAL) L HEREH M OWH L B2 DN D ERE S - T, ZIZTW ) HdjlE
O FilEE L, HEHREITR>TNDH I EFT Ttk 80 THD,

TRLOEYEE & OBRIE, ALRHENO &Y a7 B L USREIR E TRABESNL D, Wi
Wi OMILE T 5 2 &7 <, WR L FRGRE L BEANICEEL T D,

Ao EEFERE S OBRIE, ERIARRS L osImE AL G R T, K<BEShD, WTTh

ELTWD, #EINBIOHBNILIE TR BIESND, Thb
VU % O JEARHES K LS TRHERR T IIRTE L, AR O3 J OV
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DHETH, BRI TH 2 EMEORKEHED, HABO VL NaFE R EAITE> TV 2.
AR OJE S F 2R THILI00ME R 5.

%3 ARE FTEHomERE CREID

(==

KIg TR E O FEETH Y, AL RHIE) & RIGHIB O AL IZ T TR 0T %, 2 Db
JEOATTIERAR L, AHUIEOALEER I L OB TR b D, ABIZILTIZN I I LA - T,
ML T DA AT 20, ST, JERIEKILRYE RHERI B SN TV D721, L
BIHUEA~OEHE IOV TITHIER & Ly, F72, BTEREIARBHIED 7 I F v v 7))k T R <%
FEL, JEIN00MIZHET DA, S DI T, dbHER &R Uik LTl Y, HAEM
A CIEERD BV, AHU CIT B 1 7 & F P 0 J6Fn 06 )7 Th P 20t 5.

KRBT KB % % < GBI EW A % TR E L, BEEBLORIKAEZ POV AELZ R LT Dd, —
IRENCTHIR~HRIK % B LB Ch 5203, BULT 2 & EBREO R L 72 - CHIEET 2, RO
b DR, HEEERITHE TS 5.,

WA IRRIR~FIK O E R L, REIRT~HRLO b DONL B Ch D, £72, 10~30cm>DJE S DR
JEENBE TH D, BUbT D L EBAOPIRORILL 72> THIEET 2, BPRLIIEREEICS - 2218 - 1%
i RETF ¥ — P BLOREDER R ENDIRY, BIRERW LAKEMIC L > TS TnD, L
XL, BETICREYE %L GHmRka T o bhoild,

BRI T H AL IR IN O &> 2 7)1k CREEE IS E T 2 A%, AR TR 7 oA e
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DOHIZHTHICE~10cmEEE DK I & L TIEET D, BEK~FREAZEL, & L Tlembl F o[

DB WHRERRE Cdo 5, BEFE L L Cld, ERREEDCE - KOS - TRET v — M Enb ey, B

~JREMIC Lo TSN TWD, T OBETIEAM 2 5 7o k4 im UC, EFICEHFT 26maa

LTV,

BEIRA IR A~FIK Az B UBEEE TH Y, R IR G HRLE TRO OND, —MRITES 1L

1~3emilita D b DR LR, L EIF0mMDEZSEZHT LD bH D,

BRIHIE T, 13 E A EDRRAO ARG 2 R a0 572 0, BIKE B LU a2 by, 2
, RKUTC, ST, 3EOMITBERMANRE A7 LEIITMAR CH YV Bl TH 5,

AJE O S IFIFITE 5 TR4A0MTH .

W E s e

AL, AR B < FEEE L TV A28, AU, ALVEE o> S Mg & v RS o> MR
LA ATT Do T & ORIFRITAL LK 0> & > 2 7 JIHRRIZ BV T, i 25 2 & 7 < WX
RERE LS THRELTCWDHONEESND,

ARBIIHEES % TRET D0, VL MEBLOMWEIRE & Lo T D,

AKJED THBIE, WEIK~IK OB R E FE 6720, BREHENEE TH D,

— A5 ~10em D B EE & 1~3emd FLBAYER 5 23D IF IR~ IR B THERIR D v ME eSS &
DHEND 72> T, WHOPAHENREEE S TH Y, bionbELE SAHEl L5 2@ & k5
%, WHEHT, BETE - RICRE~ g0 R L, RS ERIC N TR AGBO A IR E 7> TH
W5, vv NEISEEAL L TREBD/NI T & 72 5,

FEICARDIZ LR - TC, VLV NEOMERES LD, THICRLND X REREMEAS L, ToL
5, IR 25N E BT 5, G BRIR~FIRGE R L, KM 20, BB I &
2%, ELE TITRBEE R L, KAGOERROREIIME & 7> THEES %,

FETCIFERORRAHE > Ma EBRIRIZTE VLY ME ERERE L, $em)r 5108 emD i H
BORIKE WA LTS, ZORREELS Y a7 JIILIR T & ICBE Ch D23, i Ml C 1A E

I OEA DR IemfEE L 720, T LA Lo v v MEEPIZHEEL T D, SRk ¢ i3
HEAB LOBE vV MRS UIE LIERS0emEL B & 2 KRE WA G £, $7o80RF7e %5
~10cm®D FIER ST 20 b it d,

v NEE
AR I HUIB PG ) N DAV 0D 2 7 2 7)1« SR 1 HEds L OVAERI I DT JR 2382 L, Z o Hs oD 1]
JE DRy 2 HH TN D, AT TALOBEEAEN DM L TR Y, ZORMIEE S’ D272
D, YINENREBLTWLEZA% o TRESNT,
AR I AN FTARIR~ IR A THAR A 2232 L MaEBS R L T 528, TR CIREROBE Rl H
AEREEZRLTRY, IR EIZ A LT\ b, IR EATIZm 5 i Lo Tk & 7220,
ERENTHKL & 72 2810 2 B > TV D,
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TEBITARK A~ HIKEADRREEI D IEET H 2L ME~ L MEJEEE EIRE LD, Rl Ik
WL, i FEISEER OB AR AOME L ME &L S B, VL MEOBROZWAEEER L TRY,
B/ Hic Uiz o THERII R o2 < 20, ERE B X OHGE OB FUEE PICFES 5 b b
BRIV ERHERTDIRO L MEERD, F, BABUT, FEIIEEE~EBE O
PR LN N Sy 03 80 B BRI TIE, RIROEATATRELFE S S IZIER CTH 553, ESH
SMOEEKAE 1N ERE L TRO DD, —F, RFINBWTUEEREICZ LV, ES1~5emD%
< DERAE OWIEEWAET D, FTEO L MEIFEULT 2 L REE~IK A GO/ & 7> T T 2,

IR ARIRINTRIRL & 720, FIR~IRETHRO L MARF T XL 5 2Aafiz i3 208V MMa~
MERRL I & BB O BJE % 78 LT b, —RICBRIR SV M3k % &, RIREGo/MiR &7 -
TR 273, WY DV ME~HRIRD S, ARIRE 7o THEET 2, LIF LI, 380 GARRIERIKCS
D emD A FAET 2 BEREPEICZ LV, F IR/ NG~ RE R OG- v — ML O%
B 7 & O R R0ZE LS OBE AU & 7, eliip M2 3617 5 4 = & IR I B 7B A0
LT3,

EERITIE & A EWE SV AR E NS0 D, TERNCEA TS L 720, JEBEA R L 225,
i EECIIERICWE L R0 EEm A A L, HELI L, EEEICRESICEDR TV 5,

SOV NEEIT AR ZE U CTHI~HERZ 5 4, K E SI3E10~20emiZ O b DR Z 0, & & I2i3s
10cmiZET 2 LD bR b D,

AR R A - b KO A A E L, EIEICHET 5 & BRI Z V. EED
RINT S PR OIS B A TITIID <, SV MNEENL DENPEFETH S,

FUEATTARBIE D 2203 T—fRICHIVWER Z 2T 280102 <, BE B 722 SIDi3igmd i, &
L TVenericardia abeshinaiensis OTukA, Portlandia tokunagai var. hayasakai Uozumi ¥ J O
Turritellasp. 72 E & ZET 5,

& <12, Portlandia tokunagai var. hayasakai Uozumi I FAZOZEYEEIZITIE & A EREH L3,
B DN MERBICEET D, DX D ITERENDIET 2ba L IFZVRENRER R > T D, £
72, WM AT 2% BRI b RHEEICEET D T LA T\ D, Es, HERED YL ME

Hek MR E R A

Venericardia abesiinaiensis OTUKA «+reeeeereateisiimiaiiniiieiiiiisiii, A
Portlandia tokunagai var. hayasak@i UOZUMI «+reoeerieemmiimiinniiii, A
P, t[zraa'aeformis (STORER) ............................................................... C
Macoma cf. optiv@ (YOKOYAMA) +orrecrsoitriittmmiimiiiiitinitioiieitiiee s R
M. CALAre@ (GMELIN)«+++cetsseererueteriminaiitt ettt st e et et ettt c
Nuculana pennu]a Y OKOYAMA rereeeeseteeeasesssassssssssessassassstanaresssssnssnssessnsns F
YOLAi@ Sp.++e-evverernvemsvnmsssrsseninns c
Turritella sp. A
INQETCTAQE +++vvvvvvvvrverernnsinisiiiiiietiiiiiitetetestiintssittiuissaetitetessontessasesnssesnssosanas F

R:¥h F i C Wi A B\
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JE L Cid BB HURIC W C, WA HIS Mytilus sp. 38 X OY Tectonatica sp. 7¢ & iEIE Db D E
H2ARBhD,

AILEAE AT T BRI E TN DD, TR0V MaETTEIZLEL, TR
BEAZR LD, FHLRBET L MEEO TMOEREZ T 550 LIIRE RT 285 L 5L
LC2mahd, T7hbb, THITEEREO Cyclammina spp., Haplophragmoides spp. 7 & Wb E 7%
EEETHRELRVEDLZR2 W, LML, ZHUSK LT EEIE Bulimina spp. & EiKk &5 HIKE
BMEATHDRENEB L, TEICH DD WEA LBEIEAT ) O 2D LT D,

HexR HNJEEA LB A A

Haplophragmoides trullissatom (Brady) «---eoreecmvrinenriiii, R
H. S reeeeee e e R
Amnvmobaculites R S P L PP PP P PR PP P LS TP PRSPPI PR R
Cydammina CZOCNSES ASATIQ +erevrrrtetritraiitrernerterteesnrsisssstiaaassinessesssasssansons R
C. japonika ASAYIO seerrerearatrietittiiiiretetitttatettettattacatatctsatanteararenseranasnos F
C. T L L LLL L LI T LT PP E S SO P PP F
Nonionella miocenica stella Cushman & Moyer -« veerreermmmiiin ., R
Bulimina ovata d’Orbigny C
B. pym]a d’Orbigny ........................................................................ R
B. pupoides d’Orbigny F
B. S 7eeree e s F
Eponides cf. praecinctus (Karrer) ceoeseseseeemmeinnnniiiiii . R
R:Fh F g C: ¥iE
BTE BB OEE ML T AR

KISSelviell@ COVITI «++++vvvvvsererrnessarisriresissiestsisstisrsrinssstsessstsssssssnnnsssessasaaans F

Biddulphia aurita R
B. T T TP PP PO PP TE PSPPI PRI ION R
COSCINOTESCUS QYGUS +++++wsressasnerrsrrennernttiuttt e R
C. g 77 R RLET TR I TIPSR R
C. FAATQLIUS  cvovvvreosrrsrserscestseesesestasrastassasssnssesassasssressiossescrsrossrsannannns R
C. F
Stephanopyxis cf. ferox F
S. j F
Actinocyclus ehrenbergii R
Arachinoidiscus ehrenbergii R
A. OFPALUS <<+ orrvverssrosresrartesisnssetssossssstosassassassasnssssrarostessssassensassssacans R
FPQGHIATIG SP. +++vvrernssrerssessisiiiniii i F
Melosir@ @rantil@i@ «-+««voorrvvevrrnisiiniiiiiiiniiiiiiii i C
Xanthiopyxis sp. «oweereeee C
COCONEES QUETGUQ-«+++++++r+voerersvratsrssrseresnrrtesisstiesstet s aesa e raessssneeessnsanenens R
LitROAESIUEUIN SP. +++veevveerserssirisistiinit i R
Thalassiosira mariamica F
7. @leg@NSs «vvrrieriiii R
T, ] T R T e R L R LR LR LR PR R

R - 1ILH, 1963 X 3D
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FERI BT o = RO OV, B O T OIRA~7223, P - 1A (1963) (2 &~ TRE
ICHE SN TRY, B (Ar~As) 13 B0 FRERE (Bi~Bs) &I13H 5H20\C Kisseleviella carina
DIFEIC L > TS TS, EHE (Ai~Az) OARETIEEPEIED b O3 E ARAEE~ LT
WED S DIZBATL TV 2,

Z D& D A FRDOAA NG 7> O EBI R REOHERLIR DL & 7 2 LT =R ORIBEA 22 KIS DISEN R &
Y, EVEEHERIOYIITINEIED S O L2 D BIRIBEEAN L EE LT IR ST2 b D L EZ BN D,

I. 3. 2 L B8

REFHTITE UTRILED DO 22 2R OHERE CH Y, HREO YLV MEJEERESICE>TH
Do AHUEIZISWTIE, MAED 5 ARSI A R IO L > TECE S TR Y, BN
DIpNT=OZ O ERITH 5 TR,

AJEFE T R 538 U CRET 22, BMOKENEEABEE TH S, FEiE L ILEE O kIl
BB 5720, IEFICHAICTH HH, ISR DIC LT > CHIKLE 72 1), BIREEERE ~ BEIRE DR
EDFEET D, I HIZ, EEIKLE Y L, MR E 70 0 BEIKEWS & 72D, AR R o%
FIC &~ T, FAGESEBS LOEERFIZ 20315,

E

ASJE VL HER TE 7 EERII AU « EERITEAL /8 )| O BEE R K OSRIR T 5 o5, AJE
IETFHE (1953) D) EARERS L OV ERRB O A E DI b OITHY T 5, KILFEYIZE ToHARL
el a LT 20, BB LiznoT, MR 22V IREM & 72D, A Lo kLB 4+
LA THEEE, BEHEZEETL EHBEIC2E5,

A & T & D HEBIEEEERIE 0 >V MATE & OBfRIE, HERITTHTIE K 1.5km O &) T ¥
L OHERDIAGEREE LA LTk THZR S22, W bRkORTERELZRL, RERE
HERLTND, AEO ERIERHTH D207 < & H500mll LIRS % FT 5,

TER IR AR EHA L 2R & U CRadbic sz LT 528, dBIme s o B st L
OSERR PG 51 b 53709 %, RIS CTIEEARHE KR A TR b, iR @ biugise
TEDHEZABDIRND, IZIENNWOER TIEIBIRTE L, Wkl vE 7 BEF 2 0040 9 2 HitJg |2 e
THLOLEbND, REEMTOARBIINEICL > THRENTEY, FEBIFIET 5 0HT LTI
LNTRD B, HENFEORESERTITCHE, A O S EmoORFRRIK G~ FRK
T T D PRIOBVER AN RET D, ZOMEWMEIL, ¥ a2 7R 5 MK DR A - KiCa 3 X
VF ¥ — bR OB, BIORIE « SV MADHER L 257, BIhib % < Bl LEIKE L 78> T
W5, FEEATHOHERD T, SN RIS IR L THWDHOBRA LD,

BERIAIRICEN TS, 1 RTFERRORERREZ R LT D, FEEOIE A bWk Eiticms iz L
7m0 T, BRPCE S L OB S S D,

B IAME - BAEOLOETH Y, RIEEIIHRI BB E THANWAET 503, IR H
I B EEITAR T H D,
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Co N RNEORE BRI
e ERBRE OB
. ‘/_—
SLE FEAE
SNE ~ S NE RS
TR F 3 o B3
Nuculana sp.

Mgy s
JhE

3m

W4l RHUEREEHEE & EE R E O R B S
(e 0 77 A AR AL 7 2km 8 78 1A )

AR EEDCE EARE O THICE <, Bkt z B L, ££0.5~3cmuitk D% s O Al K O A
w AL, BEOHOBDOEKEDOWIZE > TR ST\,

B EEECS T A A TRADRE SITRERDOEIRETHANAZE(LL, EFEEIZIHI,
FEREW A TR~ 2 L, K59 CTH Y, KBTI ~HIRLE T LRI 2R LT 2,
IR TH DD, — M TIIREDERICEOMAEERR T 2L ZA bR bND, £, TOME

T, LI LIE, sRREEDCE - RS 3B K ORIIE 7R ED/NEEIR T A TV D,

L AR R B CHEIN SR A R T A IR £ 0235 R &AM & L CRIET 523, AT
TR ST 3 L O DR TRD Hiv D, AT FHE W L, (JTMb~tdbmo
Maf L, RISHEMT 2HMMEEEZ R LTS, LavL, KEDOHIBCIETEE & RIS, TR
FAMHERIIC B DN TN D201, &IF D ZEET 2 2 LIIRETH L, 72, BEE L ORERRIC

DNTHERIIAAB TH 5,
ARFEIWEIEEZ T E LTRY, W - H AR KOS ZE> T D,
VS IERE IR~ IRk & 2 L, —fRICBIRIVE TR 2 2 < S A BRE~HIRE L > T D, 20

Vess (T AE i Z IR < ST D AJE OUes & RSPl e 23 5, ik T2 LA~ KAtz 2
L, SRICHET 5,

WHAHEtE 2L, BRETHD, KT E TEMLL, \IKITRD B Ru,

BE AT Z OEsBo FEICSRO b, Jeds L 10emiiD A 272 L T o, MEFEAEDRD bh
SHEPADIEEIE, [ FFTIOMRETH D, BIKEERL, HWERMWSEBEEEIK THY, BIKERb O L
BObLORROLND, BULT 2 EKAGERL, RV ERD, ZOWE S TMEROLE
JEOBEEES EEERRETTW D, ERIBTY, OB ES OGNSR b DR, MIZmn
T LTz THALT BRI A3 Ly,

B TIR A~ AERE R L, BT OPHRIO b ONRL L, LIEUITRERF 2SS, L&D
1X, 05~1emd KB LUV METEE O/ E GTE sy bRBO BILD, b ORKE IEFNE O
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e & BHEE R LTnD,

AR A D S, KILB A T 5 7ol flikds LU “Sagarites” 7z ELIAMCIE K
LEFNETZENTE oz,

EHEME BT, EEE S Bk T Portlandia thraciaeformis (Storer), Yoldia sp., Cardium
sp., Macoma sp. 72 ERHIH AL TWD, F7-AREA B Actinocyclus ingens, Coscinodiscus elegans,
Denticula spp., Stephanopyxis schenekii 72 & OEEBAL A AZE L, B S0 FALOERIEREDORELE &
TR ->TW D,

HeR E MW EEMRLA
Coscinodiscus L7744 L R

@legaNS +revvrseeiicriiiiiii
CXCONMEVICUS  »eevvereensscnnstneetenniiotitiiiioreeeseceeeciesinanonsnes

coaacon
13
5
8

étepham)pyx:s schenkii -+«
S. LUPYES ~ovvvrsecnnrnsacenrinone
Arachinoidiscus ehrenbergii ---
Actinocyclus ehrenbergii ------
A, HEEHS wrereereeieie i

Fragilaria ] T LI LT PO PR P TP PP PP PP PPISPRRP PP

Melosir@ grantul@i@- -« -+ oeveevvvviiiiniiiiiiiiiiiii R
COCONBIS QNUEEQUEL +«++++++vvvevrrrentenntaeitettttti it ettstarta s rt e s et et et eaaas R
Lithodesmium o TR LT T T P T PP PP PP L P P PP P PR PP R
Thalassiostira T T P P P PRI P PR DRI PPIEPP PR R
Dentictil@ HUSEEAUTIT -+ -+ rrrrreeceraetecrintersiaiiererrsntsrisrnssetessnssssssnsriresssssnssssenss A
D. TAUE@ <« ocooovevreriieaniiiiiiiiiiiiiiiiiiiiiiavinnetnnanoniisiaesnsnatasisrasesssessssiassen A

R:¥h F i C % Al B

G 1A, 1563 X %)

B xR

ABIIAHIEFE A O WU CTHAiT 5, FE& UTRIREEIC L > Tl S h TR, DIl
EEBHEN TN D, ZOENBEREEKE 2> T %, ABITBHERASES, bFhcilFEl L
DEBROUEITHREINHTRET, KBE2MbLZ LIINETH S,

ERHISEIC BT, ERNIARRS L0 T Y RV E L TR Y, Fiod
WOAETE - BEKAMETE - BAREDOETE - Zilads JOVEEE & X0 STV 2728, ARHUEIT 13 Fhzo
ek LA ENT S, AT (1953) oW ERBEOFRELL EICHEY T A E TH D,

TR OFEHE & OEERRITE, BHAEW OB T 52 LT TERY, Lo LER)E LI Cirle
EHAEMT 2 0ICx L, AgEEE U CKIUEB® G20, 2052 > CRBOERLE LT\W5,
RIFE A &[RRI, A TRRERN 2 2 &0 LRI IS 1T 5 AR E D B - CEEARICE
HIT2b0LEBbhs,
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W JE
RIS 3 & D ob THER CRIFEEE DR, BHITMET 20EN G20, BB A BRIk
P DB AL D, WL ISR E R L, BAROIENCATE - RHEA - i - BERB IO
HEE DN 7R EREENR TN D,
RIEOWETTERLANEENDD, BIASLHILIMEA TRV E SN o7, Bl

Thalassiosira elogans, “T. maryjamica” %% < pEHT 5,

HoXR HEJEEHEELA

BB BJHE
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GEOLOGY

OF THE

BIHORO DISTRICT

By

Masao ISHIDA & Hiroyuki SATOH

(Written in 1969)

(Abstract)

The area of this sheet map located between latitudes 43" 40’ ~43" 50’N and
longitudes 144" 00’ ~144" 15'E is situated on the northwestern side of the Akan-
Shiretoko volcanic chain in East Hokkaido.

GEOLOGY

The area mapped is mainly composed of sedimentary rocks and pyroclastic
flow deposits of Tertiary and Quaternary system.

According to the tectonical division of the Hokkaido island, the area
mapped belongs to the northern part of the Toyokoro-Kitami zone, a vast
region of longitudinal trend extending from the Toyokoro hilly land on the
coast of the Pacific Ocean to the Tokoro area on the coast of the Okhotsk
Sea. The region is usually composed of basemental rocks of Mesozoic age
and the overlying Neogene Tertiary.

The stratigraphical sequences in this area mapped are summerized in the



following Table 1.
Table 1

Alluvium
Recent Mashi volcanic ashes
Sand dune deposit

River terrace deposits

Younger Kutcharo pyroclastic flow deposits 32, 200+g: ggg ys.B.P,

Bihoro formation

Pleistocene Middle Kutcharo pyroclastic flow deposits
Older gravel bed

Older Kutcharo pyroclastic flow deposits
Akan pyroclastic flow deposits
Higashi-mokoto formation

Kamisato group { Satomi formation

Neogene Tertiary Mito formation

Tsubetsu formation

— o~ J— S~ il e

Tsubetsu group {
Tatsukobu formation

Paleogene Tertiary Sakaemori formation

The Paleogene Sakaemori formation is almost composed of conglomerate
with sandstone and mudstone having terrestrial characters. Coarse greyish green
sand grains cementing in the conglomerate are easily weathered, accordingly
the conglomerate looks the Pleistocene terrace gravel. This formation is corre-
lated to the Rikubetsu formation which develops in Honki sheet area. The plant
fossils found in the Rikubetsu formation are presumably Paleogene in age.
However, the detailed stratigraphical relation between this formation and
Paleogene group in the Kushiro coal-field is not yet clear.

Neogene-Tertiary is divided into three, namely. Tsubetsu group,
Kamisato group and Higashi-mokoto formation.

The Tsubetsu group is mainly composed of fine-grained sediments with
the intercalation of tuffaceous sandstone bed. This group is divided into two
formations : Tatsukobu and Tsubetsu formations. The group is correlated to
Lower-Middle Miocene.

The Tatsukobu formation develops extensively in the western neighbouring
Kitami sheet area and the southwestern Honki-one, but it is narrowly distri-
buted in the western part of this area. This formation is composed of hard
shale and siltstone, which contain fossils of mollusca, arenaceous foraminifera
and diatom.

The Tsubetsu formation covers conformably the Tatsukobu formation and
is widely distributed in the western half part of this area mapped. It consists
of massive sandstone, hard shale and siltstone. Siltstone is the principal
component of the formation and involves numerous fossils ; Portlandia tokunagai
(Yokoyama) var. hayasakai Uozumi, Venericardia abeshinaiensis OTukA and



Nuculana sp. as mollusca, Cyclammina spp., Haplophragmoides spp., and
Bulimina spp. as foraminifera, and Kisseleviella carina and Biddulphia spp.
as diatom.

The Kamisato group unconformably overlying on the Tsubetsu group is
distributed in the southern and the western part of this area. This group is
divided into Mito and Satomi formations.

The Mito formation is mainly composed of tuff-breccia, sandstone and
siltstone. Although this formation abounds in coarse and volcanic sediments,
its main part seems to correspond to Notori formation mainly composed of hard
shale in the northern area. This formation produces numerous marine diatom.

The Satomi formation covers conformably the Mito formation and is
covered by Kutcharo pyroclastic flow deposits. Main component of this forma-
tion is tuffaceous sandstone with tuff-breccia and andesite lava. Tuff-breccia
and lava are of pyroxene andesitic.

The Higashi-mokoto formation outcrops beneath Furume welded tuff only
in one location in the southwestern part of this area. The formation is com-
posed of tuffaceous sandstone. Owing to the paucity of outcrop, thickness and
age of this formation is not yet distinct though it can be comparred with the
Pliocene deposits in surrounding area.

The northern terminal of the Akan pyroclastic flow deposits is narrowly
distributed in the southwestern part of this area. They are divided into three;
lower Akan pumice flow deposit, Akan welded tuff and upper Akan pumice
flow deposit in ascending order. Akan welded tuff is augite hypersthene ande-
sitic and other two are augite-bearing hypersthene dacitic.

After piling of somma lavas of Kutcharo volcano, some half score pyrocl-
astic flows were erupted successively resulting in the formation of Kutcharo
caldera. These pyroclastic flow deposits develop extensively around Kutcharo
caldera, forming a vast pyroclastic plateau. Among them, there are four
pyroclastic flow deposits in this area; older two, middle one and younger one.

The older Kutcharo pyroclastic flow deposits Furume welded tuff and
pumice flow deposit stratigraphical position of which is not yet distinct.
Furume welded tuff, augite-bearing hypersthene dacitic, is extensively dis-
tributed in the southeastern part of this area and shows compound cooling as
seen in Fig. 6.

The middle Kutcharo pyroclastic flow deposits are composed of Kutcharo
pumice deposit IV, Kutcharo scoria flow deposit, Kutcharo pumice flow deposit
I and II. Among them, only Kutcharo pumice flow deposit IV is extensively
distributed in this area. It is one of the most remarkable pyroclastic flow
deposits related to Kutcharo caldera. The terminal of this deposit reaches to
the upper stream of the Nikoro river in the northwestern neighbouring area
mapped. Pumices as well as charcoals and lithic fragments included in this
deposit are large in size and great in amount. Pumice of this deposit is augite-
bearing hypersthene dacitic.



The Older gravel bed is sometimes intercalated between pyroclastic flow
deposits. According to this fact and character of this gravel bed, this seems
to be terrestrial one.

The Bihoro formation overlain by Kutcharo pumice flow deposit I forms
a wide marine terrace from the coast of the Okhotsk Sea to the northern part
of this area mapped with increase of its altitude from 15~20m to 120m as it
extends inland. But along large rivers, namely, the Abashiri and the Bihoro
rivers, plain made by the Bihoro formation increases its altitude to about 200m
and is presumable to be river terrace. Gravels of the Bihoro formation are
abundant in pumices derived from underlying pyroclastic flow deposits. This
formation may be correlated with the Riss-Wirm interglacial deposit.

The younger Kutcharo pyroclastic flow deposits, viz. Kutcharo pumice
flow deposit 1, is extensively distributed in whole area except the western part.
Its thickness is 1 to 7m. Pumice lumps are small in size and little in amount.
Charcoal taken from this deposit shows 32,200fg'888 years B. P. (GaK-866) in
radiocarbon dating. Pumice in this deposit is augi,te hypersthene dacitic.

The river terrace deposits composed gravel, sand and clay develop along
the Abashiri and Bihoro rivers. They form a higher and lower terraces.

Sand dune deposit is distributed in limited area and is composed of glass
flakes and minerals derived from underlying pumice flow deposit.

Volcanic ashes of Mashu volcano cover the southeastern part of this area.
They are omitted in the sheet map. Pumice flow deposit (Ma-f) resulting in
the formation of Mashu caldera about 7,000years ago is 110cm in thickness.
This deposit is composed of felsic pyroxene andesitic pumice, ash and somma
lava blocks. Pumice fall deposit (Ma-b 5) ejected about 350~500years ago from
Kamuinupuri, central cone of Mashu caldera, is 24cm in thickness. Fine ash
fall deposit (Ma-a) being greyish white in colour covers the surface and is 9cm
in thickness. It was presumed to be ejected from Kamuinupuri in the past,
but now, it is considered to be related to Meakan volcano, central cone of
Akan caldera, about 200years ago.

Alluvium is distributed along each river and composed gravel, sand, clay
and peat.

ECONOMIC GEOLOGY

No noteworthy underground resources are known in this area mapped.
Bog iron ore was worked in small scale in 1944, but it is closed at present.

Pumice blocks included in the Kutcharo pumice flow deposit IV are used
as materials of ash-concrete block.

Furume welded tuff is used as road stone.
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In 1961, 200m testdrilling, in depth, for natural gas was undertaken to
the Tsubetsu group in Toyooka. Gas is mainly contained in upper part of the
Tatsukobu formation, but this drilling was without success.
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