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BOCRE B, THBEMELT2L054<, T2 ROXLMRETCRRELE LA
BLTWS, TORREAER, RBEAOHUNASLCREREZZARL V2, Wik, A
BERTUB LA LA L2THELS 734 RIS,

—, FhAHUBLL, BEEEARbh DL, AnRAE, AW TAndSL, /3
BH T AndS:TH B,

HAERZ, MRS cl, MPRRoBEE Y, PR, BERFEEERYEDC,
FT7 4T 4w 2 WEELDL T B, ¥k, RHROBEELESLT, BRARED
MEZEDZL0AbN5, ZDE», MEAOHREREETI LY tORCANE
ENTWDH 01, HRORGODANED PVIEERTECTRIR T 5, %Ki
BT 2V =(—)60° +, SBINH 2V =(+)60°, ZC=d5°+ T %o
AHRRIRAMNE TOEAIR, BEBERSROLLOT, Sib OB TR EEROER

F0IL, DITLRAMLTLRIILTER, FXILONRLEIK, J—T4 F LIZARER
BT 2 EBRETH 20, HECEHET 2BERLEHONE, COBAL, KA
ORFEROBREREZHTU, NRHERANOGEICEADPUEINIBEEZ LD LT,
— IR EER T AN ISEATH 5.
CORAEBEBIET THHE TN, 2F0EBVTH S,

WS, REANE, BER, MERYERSE LEIRS L LTHEE, A,
BEREE, REBEEY R S ZDED, bTHRVY » 272 LT, BENLEDD
nNo. HER, “Wh¥a4+7 4554 v 7T BEARVCEAREYSPObL TS, / ~
FAPERULLI R, BAMCRRADOBKRELHAER I TWT, HKAKED LD
LTWd, 2DEh, KROBENZSBRIRTVWHES TR, T2/ 54 EH
U R E oo T b, FAMBRERERAQACEEBR T AT, BAE
FEMBREOHMREMPUATRI LTV BHE S LEONE, COBHTRHLTMCHE
MBhboTWw %,

FREAL, RHEATE—T, WHEERLLEEABEROLDETHLR, AL AAS
y F=T7 A1 PEAWEAS L, PR BHEBENEEL V5, REAHAR,
—HRCRBEFCuRENB L%, BRMEREA 7171 v 7HEER LD, HE
REANGLEZLOR S,

RgERARWE NREZANOGER, BROFTROZRICEEL T 5,
FELT, BROFEMCOHT M, v ToOXKFANLEDRIT, Mlkkd 50
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RPEERICRELTLE0LE 0, Thoid, BT, BEROWITEANISEASNSEC
EpS, —RAMBIROIMEEZE T 5., T, Kfks, —74 1, ANERARL
BRER, HMEAOMRERPEEL, PEEEEOLQIHH LT3 8T E .

— PR, BIOBERE OO TIRYELAEAT, KaRL URRBERE L, FHH
BN T, Mo HAEEE DTS ZOAMIER, BROESEFTTs50E,
LT EDOMHONE. BEOEHGE, ALREEEELYD, BER, ONORN0L
UBLLERENRD, Y —FVHEEEDTHS,

COEAZEBETTTRET UL, DFDEBVTH S,

TS, REMH, B, BOANA, RERTH B, MIRIEME L TX, B
K75, #RH, PHORBELY RS XOTREHEY A DB,

HRLER s B RIS L, ALK
DREGLEMREIA 7 « 7
4V 7T, BUT AR
ARG EHLPD LTV, B
ST, BRI R A ERR
OHEAEBHE Y, MR
mﬂ%@abﬁ%@#&bn'
B, b= AEEERTIR
%ﬁwm%szLTmaf
TieiE, &S E i A e,
FEEHILLEE A LTS L
LRI

BB, EREL L BE T M&HzAhvE +==2n
BB Tk, MRELDVCEHEISMEOEE LD LT %, BIrWhricTdons
Vo REORREHOBRERZ A AELEL, VWhd b = ARPHEELRTIOH
Zbhb- BHHBEINECALR, MRARGORBEESYC R IR AEAR Y
FHRAT AL 0LADbh 5. An o, BORAES : And0L, ROkAlER: An654,
RERMREMS : An60+ (WE) X0 An4dd+ (FEW) THo,

BROAPER, MBELEL, ABCOBRERCLEREIRTV 5L DAL F ik
FLTWAREARLZREhTWB2L0LH 5, Z0Ed, BREROT, By
FTIDLAHN 5. BERY, ~BCESHOERLTH52, TEWVEY koM
PEOEABEELT, W H LA LLEBEOMSHAREDLDL LIELIERORS,
V.22 1t B £

TERER, K&<AH3%E, CEBFEOIABRRL S LTR260E, MiEOMH

WIT— v TNFHRICGATE2E00 2 DDORENEH 5, LEBILHFOFERERZ, X5




T, RIVYFANTFRBBIELS A LT 2508, ZREBEO T SIFOIERIT
BHLTOL200, 200FFKICHIONE. ChdOEMERE, FEIKOSFH
FUVIABTEEDLNTL /DI, ERETHIHI VY~V EOEFRES T OIS
MTIEW, ZNITH LT, BEoT~ vy TSRS L TR 3 bDId, KS5Bko
BEREOIOTEY, WHEEEE S ROTICERAENZ Ly LT3, LiL, S
MO LD, BIROEREZ LD L, "V~ VARBEREERAONBE T LNE B,

EEPOHBE, MMOBERSD UL THIOIKLENT, B0 bDIZHk
THbo
Iho DERZHEBE T TRET ML, 2¥F0EBDTH S,

doEdE iz, 1.4mm~2.0mmTw DO EHEOBVWIERMNER L, oM R
ELTVI2HBEOVL LS LVWEER (BR0.5mm~1.0mm), &b, Thbho
BrEDb AR LBHOEENDHERER TV S, LT, 2O~ HEH
OE%ED, HHVIEIASEBRLTVWIZEDHVELGHRZREDLR B, £ LT,
i NYRET A~ ARHEEY L
; BLTHD, AHRAE L O
W, AL P ERERLT
VB, BERR, X=REHW
B~ REE, Y=2=15GHE
~BRHwEOSEEEY LD L
TWwb, £LT, ERERKC
Ih, firth>TwsLon
HH, Ebh)o~ghizto
THRBERC DDV BDH L
Ldbhs. —ficiy, BR:
RoRtar BT 2 ERMNED
EE § mﬁﬁ(7_yyyﬁ¢> +=a2a TWBORZLIL, SO

e, BRE, S vinERPREE LTV %,

T — vy TNRROEHZ, o b LB LTH ) BABPE L, ABOBRFE
F (LI An35, F#EAnls) BEN DTS, L, H2.0mmiEEontl3
LRA BT IRF » 715585 LICBRAVBA 0N D, T, BRI, kL
TEGEOPILNT 7714 VED DB ENB, 2DOMDHTRE, Aobo i3
[{LTH5.

1Iv.2.3 7754 b

COEAR, T—Vvy TIEHEROHEER b (I, BIRIRTRELTL 2, O/
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FiLid, wVr~VAREBERANABREDET 2 N60°W HRIOKEAEDTL S
2, ZOERD, FhEERRAUAMICOT T3, —RiC, KEBEET 20D
T, RIRTRERBALEDEND,
CORREBREE T TEE T L, 2&80&BDTHS,
ARV ILAFEORERE, TEWORELRIHRL TR, EFA27F1327 57 4
y PIROBHEH EOTC VB, NEOHIYVERREBERP LIV, TRCHKE, REE
BEY, TEREYEER S ATV B,
REE, HHORERHELELEDLT, —BCMAFEELDL TS, 0ELLTH
Tw230380, »IVERLEARE, LELEXEBEEYILb LTV, BEMT,
HOR R L ORIRT, BAMNCERBAK B2 TV 5,

V H=4aE s X UK LA

COMEMIIZRE L TOIHFEZRNINET A EBRE, FAICONEREHETE
KEH2T, REHEON 35024502 IICIL S/ LT 5, FgE=fdkEd, T
fL&b, ATvsnved A, $FAT70vr4E EEFERE B~ vIBLoY
BTEMTES,

ATVI I AL, NBEOHERO—ICSMT 51T &R, ST AT Vv 4
B, EETANENEEDEE, TOREE XCMERIZSAN LT»5. BT, #&
BEBAETEACEEDTRELTEY, MANTE, To—80BHHT 20, TOKRK
i3, BREPHIEREBY»H DTN, PO 2EE, EERHtofEEEsoHn
%,

3%, CORHIOKIEHICE, WERIZESIEREE LTLY L DL DT
BOREBEMABXUHENH 5. NI RIBOIMBEEFBIZOINTSH LTS,

—77, WEHoORE A ONIEEFEE v riEE, Ao R RS Ui
DALAGMLTHY, FBEUFELEOFMZUEHTESONUTL 2L T AP
v,

FESAEMER, >2¥0k3SHENS,

8. WEANEE

7. HElEE
W oH 16, viE

5. FITVIEAE
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4. BEFETE
it~ 3. [EEHIERE
(2. FFHRTIVIAE
1. A7vswerAfE

V.1 #7vsn~+408

ORI, AT vF I AN ERICS LTS CONBHIIKTIE, REyics
SNBRTTH D, FICHET 2T TINNERETIE, STaEEE A EGICEEDT
WEORBEDLNT D, NFEHIEETIE, F& U TREREIIENSBIRINTL 2,
B0 TR, 7rEI4  PRaAEIKEESETE S,

COHEIE, AT FANEREICKS ST L, AREILTEE DF « 6 « B
IROTEE LI DT B, D1, KREAML, HAl, WEE(LE S OFEROBEN,
EDDTIRLHMICA LD SO NS,

TEBETIS 0PI, PROBEBESRHY, 23 o2E¥0L SO0y, =
BEAPEROMT 6585 CENTH 3,

cfr. Chlamyis sp.
Macoma sp.
clinocardium sp.

Mya sp.

V2 s7nsvoriE

COMIER, FFHT TV I AR MK REL TV 5. TOEHE XU

ARG A~OZELANZ UL, #HNCE Uisd e o 3ehs, K& {AHnd, Xl
W, REEE, BIURIKHDEEELS BEBETE LM E w2 5, i, OB
DRI, SHE~6HOHROFEMAMENTSE Y, —HICR M LAZET 505, S
DL ATH, BHEEMEEER LT,

L OHEHIRAITIE, CORBOEHE T OMUHFZELOMER, KD 3HXILBILTH
BT EMHKB,

L F8T9VFA MK HTEAHOENCTEE T 5 #IX

2) MEEHL-JOIEIERE S ETEA M E SEET X

3)  ZRERHIR - JOIE AT RIS & T B HIK
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V.2.1 9FH500F1#K

COMKXTIE, COMBERBSFHI UV F ARG _LEEINC T T T I I HER
BHEBNESFHELTED, TOBEFRNA0m TH 5, CoMEOEEEIEE LTHE,
WABLCEKEDEENSIZD, LEEERMENMEL TS, TP b L5
ULBIKETH B DR b X5 TH 5,

COMOERR, STFHT IV FANFRBOTTHE, WMIKEOEM@EEL vV
PEM, o, REEFINHITE, EREMAEY, EERVY~VADO RICAESTOD
T3, COBEEIZE Zcm~4em ORICE, BE, Svy~vAQHBEEREE L,
DEOREEEELLATO S, B2 5102 60cm NAOEBOREL TN E 055,
FEHRILIAEBEB XU AETH S, MEIEZ 1 m~3mTH 3,
BREEZBLCEKEDES IO REOEEMSD, 5m~30cm OJIE%E & Dbk

% TEATLSE D, BAOHHONEL Loh T3, HETHRAEOR
~HRiEEEFEE L, lem~3cem O/NEAFE L HBEDE R0 TH 5. BEEMIT

WHPEWERES 2R ET, AWMesr2 LTeh, BUbT 2 & 8EaIz bk

MWHBo BRBIFKEZZZNEEER L, FAESEILLCATNS, L &IZE, B
BRCRZRENT 5,

COMAD L, MIKAOBKENEL KCRKELZEE L, BIXEABEE DK
MENVDTL B, INSOHMILTNHIFEEZ RIS (S, BILT 5 S HBGREE,
FEHBEET 2L, HLUEITHRHELZMMHEEAL DTS,

EH § 5%737&/14%@& ﬂsr&amaiiﬂm
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BE 10 2555754 Bh0HEKE

COHMFOHITII, F 12 60 cm~100 cm OFE S & & Dtfifds 2~ HHE L T 5,
bO0ESRELAZERT IO, HMEENDOCESE/BWEEIUS T ATV IA
INEZHDOHERT, 2E¥D &S H{bAENHEIZ N5,

Glycymeris vestitoides NOMURA
Anadara ogawai MAKIYAMA
Spisula voyi GAB.

S. ezodensata (KuB.)
Mercenaria chitanii (YOK.)
Pitar okadana (YOK.)
Diplodonta utanoborensis Uoz.
Lucinoma sp.

Dosinia kancharai mirabilis Uoz.
Protothaca kitamiensis Uoz.
Macoma optiva YOK.

Macoma sp.

Mpya cuneiformis BoHM.
Buccinum sp.

Crepidula sp.
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V.2.2 EERIHK
COHKICHLTIE, COMFIFAICDONFHMR LG, FOEME—E L, KLEH
MEAZECLSCHBLELOTO S, COERBE T T TV FAJIERG, EEMIAR
o FINACORT ORI, B BET 32 EMTE 2,
TUBRITATIVFARMBI BT ACOMBEC PLTEY, BREME, M
TELGEBEYE L, PO LOEBKEEENOERZ LY LT 5. L LERTOR
ERH L REPOPES, 2H~3HOBRBOEENHONBICT 6, FIRIF
BERERFTRELY, 2¥OI S BHEMEERERT 5.
Osumuda cf. japonica THUMB.
Salix cf. jessoensis SEEMEN.
Populus cf. Sambonsugii Huz. et Suz.
Alnus cf. japonica S. et Z.
Betula miolumivifera Hu. et CHANEY.
Carpinus sp.
Cercidiphyllum cf. japnicum S. et Z.
Phus miosuccedanea Hu. et CHEANEY.
Sophora miojaponica Hu et THUMB.
Magnolia cf. obovata THUMB.
Hydrangea sp.
Dydrangea sp.
5E, B—VZ Ty TNERLET EAR—Y TIHARMIE T, KO TEsREL
T34PLEELLND, £ TE, HMPAMEERICEE DT, BIKCACRIKERRE
MHoND, TOHITIE, TRE T, BREENE RO Lls, FEEaZlg,
HERALE R EOLBEAL L ENTL S, $, WHETDLBOEENME LT
5. TLT, Tho DRI, BEERIRESRKOBETOP T 5, £ORENRSH B L,
OB T OBIKECEINEERGD, 5F AT vV FARBEEMND, KD HHNABDON
b H 2D, MEAKTETENTERLOT, HEMETE, EES, T4V
VIEARELTEDH DI,
1, AR—Y ZERFEHETIE, RICONDE RESEKBELTH3X5Th b,
CTOMBEO REHTR, $2LORS T AT IV A MK TIRE AL NITOEHEN
RELTND, T0bhb, REELE2T 2EKNEMAMEE L XUBIKAR LD IE Y%
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ERICRIOWHEBRBEM LT 5. 5K ERIZEI» TR, BIKE, ABREIKE
HHE, TWUBEBENSEZITIIMET S X000, DLICEEERE TR#ES
N3, BERICEE LT3,

C ORRE & LB P E OR300 m OFEE S OT 5. COMEDF
OHEMEMERET 2HER, F& LTERBEER L, B(LT 3 28000 LAGBRLAEDY,
BROREND S SABETH 5, U LSS, HEs JFaoMIERa LT
o FREAELKUEHEE OBMBIE, 30 LCELE Sy, BHOEmBHEELER

BE 11 #257427v v+ ABoOREHER

BEH 19 257259y F7 1 B0OREHER
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DTB. COEKRI, WENNAT DS ENHRICp THREEICEHRLTED, &<
BET2CEMTEE. COHEBRPS I THROBERMAOMNENLT 5.

Portlandia ( Megayoldia) thraciaeformis (STOR.)

Portlandia (Megayoldia) sp.

Yoldia (Yoldia) sp.

Yoldia (Orthoyoldia) sagittaria YOK.

Macoma cf. tokyoensis MAK.

Buccinum sp.

HAEOHIZE, ¥ LR LEERa~GazR S 55 S 3m ORMESHEIRR A0
FELTL 30, CHEME~OEREEICZ UL, & UARERMERITE Lb L, T OIREE
W, EEIIAROFMKRTISEHET 2 LNTE S, COWAEOPIIIEEIC/ZA B
FI3EDSTH B, Conchocele bisecta (CONRr.), Macoma sp., yoldia sp., Mya sp.,
Tarrifella sp. 15 &0, BEBMREOUT 2ERICHEATO S COMEIITHE
TTEHET L, 1L5mm UFOREORNESRIZL ST T 2130, T, B,
BWORESPRLONE, AEDO DI, RV ~VA, WUE, DAL EWONE.
chold, BEOREOZTE—RICMEINTN 3,

V.2.3 Z#RiRHXK

COMROFT, KIFTZOFFE, < OMMOBENBILLBRERP S LY,
SihE LT, KB AR LT T, G LIRS Ly LT d. O
P, EEHNEZRO ZRRATIED S Filicpd TSI STH LT 4. S51C
DEHHTIE, KB PIOA T 2EmNAE Ly LT 5,

TRDL, ZMORNITHOTE, BEX D ZALERER 250 m; WEKERRIE, BEIK
HEREARD 2 100 m; b BV EUR « SUKEAHMRIRE,  IEDERIER G DR
S, REWMAPAE 80 m 2 RHE LT T, o AR 2SS B JOHEN

WY LT B,

S

Z OHE D EKE SHAU P B 512, Anadara ogawai, Spisula ezodensata, Dosinia
kancharai mirabilis, Venerupis sp. 12 OI/LEAFERT 5.

PR 3HKIC X2 THEI NS Z OO ~OEMRZEERIET i, 23D
£OTH5o

ATy F ARFWICELT 3 2O, T 4T 7Y F A IO 1M OE
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i $¢s! BErwER

BIE 2757V oA BOEKRRK

FRIT, VA A F AR SAT 253, SRRC s aEEc e Eh L T
%,

Fi, FARLONL SICERERE NIMEHEHEE RS EMAOBRICH B0, BEO
BONHRBEEZRD THEENEREL LTONBC EET B,

V.3 fEEyEs

COEMRR, STFHATIVFABORRPIET 2EEECEE  BXURKBLEI—
W ENEO PR EHIKICIR i LT 2 BIUE S KU ENEEBEERE L D TH
b0 XOFMBHFAEEB L, ERPEEEZIENRFATHE, S5 OHOH
MEAET B EBHABEEBZI LN, WALADEEDDOMRH LM, £TEHIEED
EHELIRIC L2 b OTHRZ LD, 2 TR—IELTEDHD,

LIcin>T, 3F ATV FABLBAREHEOBERICIZTILE L. LhL, 2
ELTHBE, COEMEOERDL, SFHTVVIABO LN SH1:5L5THD.
ST, — L, B OHEE LA ONZELEFNELEB L TO 3084 EH5N05. D
F D, COEARR, REREHE DL BRI 2T oG IERETS 5,

ENT IR TR, COERBORDIC, ELOEE@BHEN TV, 2 LT,
FAHOHENHEDURL FBE LT S, THURFLTHETE, FFA7 9V 4 JEDH
AR OEBEAEDVKINZB L1120, ZOWEFOUBBICKEOSME L LT 5.

OB REEO R AR ORINE SRS, EREEEE» 52D, &L
WHIRTREKEAD b DML {, MBRBTRIEENFE LT 5.

ERTHNNLERCKEOEHEM TR, SLEROBBE Ao 0L el R#E
BAbdH 2 B EREREOZEEBOBE LS L, »REOSROBHIMERIN, Tm



EI4 PROBEBEE DTS, T, EENIEL T vy v 4]IlEDERARDTIC
b, PREORBENELELTHEDNLEDHEN S,
COBEAEEBRB T THRETIL, 2¥0Lb0THS,

MREE, MER, YBEA, REEOYIEELL, BER, KBELY, AX,
AEBEYEZ L2 T 5,

BT E2T, BEEI YV EAI LSO LY, THEdbBR>hii—ELT\5,
7o, MBOERLFERXROBENO LIS CERLTVWS, WA, HERATRY LD
Db, WHROLDETOLLWATHD, FHhiL, "M 7 VT4 7kt DORR
BEBEDOLD, HHVIIRBEAEFTIANLBHE IR LR ENRD D, ThIT, b
UAHLABEKBERLLONRSD Y, FREOBEI &4 L3P T05,

2HRMNLERL ZLS253&AbN, FERAL BHEREL KEEL -BLBHLL,
FEPMPFRRE 2B BLDE L\ LT AR IOTUL, MERNLECER IR T
L0 H B,

V.4 EEFE

ZoMER, EETFH—LEENGRI T L T0 5. EENERAL 0BFRE
HDHE, —PRFBEELSDIREELETIEY, THENELREETLLATE, #
BOMEGREAE TN S, L&, EHANCOHEOTIHTTET 2855,

COMBED BT, —HRZMANOEMINIT Lods, KA 5L, BNERNEEE
hETHHBTH D, COELOBHOMEDLEILEDT, ETIC288N05,

V.4l T | B gM

oM, EEH ] g% 5 R AR
EWEOACUTI L Bna
THH LT3,

BEEIR, LR

X5 O KIIPEE X D

BUEY, EEHER
BEREFILEB D&
2TH5. ZOBIRIZ

FTVINTFAN]— 6 ZEO%LA
EEAN AR = BAE 5555t 11 o
I FAN—%T s (= AR )



R FANEHIBLLCBLT, b2ESRABHETE D, TUabb, EENEEEOZKL
FREE, o EIE AR BIC ABTADZILE O B2 IR &3 5 IR
EFL, PETRBOAREZEZSNIRIBES LSS, N3mPORELZ DTS,

Lirl, F7vgv=F Al ERBOTE, COXINREGLSOHEFES LD B
CTEMTEY, LA TROMENERAELER UHRESICY v PEAREE LT
LTENBEING,

BEE 13 EFFTREOLRE

BEE 4 EFRFATHERCALDR BHK
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COHEIIK60m OFEXEA L, £& LT, %10 mm~15 mm QA EH T 5 EHIK
@i L, RIKEOMKEIRER S5 185 MEaE BIHHEWKAR, 38
WHEBROWEAPEL T B, £, &R LTIEOREVEY 2T, BT,
AT VINTFARBLTE, DUBEEWOYWIENSS 5 EAEEENS.

B&E 15 ERTHTREOHEN
COMHD T BT, LD BMORE U RIKE OB 5 s vk
5. COMER, FERAELBIUEIAFESRIL(ATLS S, TOHIM
KL T B v 22, ERa0EKEDLOM, TOREALZLD TS,
COHIMIZ A N T ALAR, XELT, ZOBRVWEDBOTICRERINS.
Glycymenis sp.

Patinopecten yessoensis (JAY)

P. sp.p.

Chlamys nipponica akazara Kur.
C. sp.p.

Mercenaria stimpsoni (GOULD)
Macoma optiva YOK.

Macoma sp.

Peronidea lutea (WoOD)
Venericardia sp.

Clinocardium sp.
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Mya cuneiformis (Boiim)

Mpya sp. nov.

Conchocela bisecta (Con.)
Thracia af. hatai KAMADA nov.
Solen sp.

Neptunea modestus KurRODA
Turritella fortilivata Sow.
Natica sp.

Balanus sp.

Echinarachnius sp.

T, FRARDONNCAT VI FAJIHHOV VY EOFRSIZ, DEDOERER

ER:

Portlandia (Megayoldia) thraciaeformis (STOR.)
Portlandia cf. japonica (JAY)

Yoldia (Katayoldia) macroshema Ucz.

Yoldia (Yoldia) sp. nov.

Macoma sp.

Macoma optiva (YOK.,)

V.42 F B =2

C OB, FEFANTHBZICERNICSM LT 5, BIVEDETRESN B
HERP1I0mTH 5,

TR, 2ELTHHRAROL L, BaosKEMEREIS D, HIREREET,
AT B & IR IR T 21 E 2 SO T3, Tk, BRI LT, ARK
5%, WHROBER OHBEHENEL TS, COBEodIZE, £ROMERA
SNBEY, TOFIRBEEAEAHS L TNTLREL,

BAEBIZ LD SIEoNT, BEREKEORKEEEECET L, 2ROBEMEE
S AT S, 7272 L, BEBROSHOICR LTHIER IBES (30,

Chlamys nipponica akazara Kur.
Macoma optiva (YOX.)
Peronidea lutea (Woop)

Clinocardium sp.
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Spisula Sp.

Conchocela bisecta (CON.)
Solen sp.

Mya cuneiformis (Bodm)
Turritella fortilivata Sow.

Neptunea modestus Kur.

Nectonatica janthostoma DEsH.

BE 16 ERTALEBBOHBL (BT HBKEADEIERE D)
V.5 #7 s

COIREL, #7vFveF AR RICEAT LT 2, K OBE TR, EET

2

Py

0 om

BOR A7 VS L ELT I L OSRE (SRIFHREN)
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THEEOBEBRNAONDEY, DEOXIRFLLI0HZRELZLDOL TS,

THbLL, HAR BRETRERROELL D, [FTRERKELELTLS, LT
BREOPICHEE LTADZL b O
BB —F, CORKER, ¥51C
BT A4 LT 3 B E DK
[EEAHANCE DT AT S, DK
13, HREE SRS QRN L7z
CEEBBERINLRSTHB. $12
Fy2km BT, XD TRCHLS
EZZ OoND. BEFFEI “BEg”
L2 THAEDERPEALTHSD
BHLNB

TDOEIBTEDS, TOIRER
BEFHTHEOMRBERICHH U
boLELOND,

EHHEHI, WEReol5e, »hL
5 LS HHEEDOZENETH L. —HiC
FEBELRE LTV 30, HROAR
BRITH B i, WaH, B

EBEBENBYTEALEDONS-. BEI] # 7 v K S

COEREREBEITCHEST 2L, 2¥DEBYTH b,

WL, BEAERELT, B0, T PEDERELEP S ETRDIETER L,
PET, 1.0mm~2.0mm o WL AFEREEBL0T, WHLEBLWLT AL b
Weh% Lo, BEHHMEL—RCREL TS BHHELER, BEAEREIROPEY
EDTBH, ThK, BEAECEDIENDLOLH %,

Bz, RIERFZABDLDT, T b TFnOMCAMRDIRARERZS AT 5,
CULISRHATADSENZ ENEL LS NTH B, ZOHARIY, MRS KEEL
DEIHBVWEEERLALDBR S,

V.6 = v » g
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EXPLANATORY TEXT
OF THE
GEOLOGICAL MAP OF JAPAN
(Scale 1 : 50,000)

OTTYUBE
(Abashiri—3)

By
Sumitoshi Sako, Mamoru Suzuki
Satoru Uozumi and Tetsusuke Kanayama

(Geological Survey of Hokkaido)
Résumé

The quadrangle of the Ottynbe sheet map is situated in the northern
part of Central Hokkaido, exdending between 44°40° to 44°50" N. lat.,
and between 142°30’ to 142°45" E. long.. This area corresponds north-
ern extreme region of the Hidaka tectonic zone, which constitute the
axial zone of Hokkaido.

This district is divided into the following three topographical area:
coastal terrace area, ranging from 5 m to 80 m in high, a basin, developed
in the centre of this quadrangle, and smoothly undulating mountainous
area, which still divided into the basement area and the volcanic area.

Geology

The geological formation which dovelop in this quadrangle are,
according to their order of succession, Basement group, Neogene Tertiary
group, and Quaternary group.

The Basement group, a complex of the low graid metamorphic rocks
and various intrusive rocks, is distributed sautheastern part of this
area. Most metamorphic rocks are hornfels which consist of biotile
hornfels, cordierite biotite hornfels and muscovite biotile hornfels.
Other metamorphic rocks are Meta-diabase and tonalitic rock. The
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original rock of the former is concordant dyke swarm of, scattered
locally in this basement area, the fine-coarse diabase. The tonalitic rock
is high graid metamorphic rock, so-called petroblast, by migmatization
in a sense.

Intrusive rocks of this area are concomitant intrusion of the folding
and metamorphinsm of the basement, perhaps the intrusives of late
Cretaceous to early Tertiary. In as much as this area is a center of
the plutonic activities of north Hokkaido, the intrusives from basic to
acidic are aliso discernable.

Gabbro of this area are of two type which intruses rather concor-
dantly in the form of a elongated mass, and dicordant other. The dis-
cordant mass is composed of olivine gabbro facies, hornblende gabbro
facies and dioritic facies. The dioritic facies is considered to be formed
by a remarkable introduction of granitic materials into the gabbroic
host in which, besides hypersthene and basic plagioclase, green horn-
blende, biotile and quartz scattered through the rocks. The concordant
one, pyroxene gabbro, consists of basic plagioclase and monoclinic pyr-
oxene, and partly alterated by the metasomatic effects.

Granite is rather coarse-grained biotile granite with abundant quartz
and kali-feldspar and less amount of biotite and tourmaline. As its
form is out of keeping whith gabbro masses this rock is considered
to be amongst latest formed plutonic rocks of this area.

The Neogene Tertiary group which unconformably covers the
basement group are divided, according to its lithological features and
Jocation into following as:

Penkenai Iava
Utanoboriyama lava
Pleiocene Penke formation
Ofun lava
Shibiutan formation
Miocene~Pleiocene  Tokushibetsu agglomerate
. {Tachikaraushinai formation
Miocene . .
|Ofun tarumanai formation

The Ofuntarumanai formation, the lower most of the Neogene in
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this area, mainly consists of green tuff. = This formation exposing in
the southwestern corner of this sheet, rests on the basement group
with unconformity. The Tachikaraushinai formation which widely
distribﬁted along out-side of the basement area unconformably is
composed of conglomeratic beds, sand stone rich beds and tufaceous
beds, and intercalate abundant in andesitic agglomerate or lava.
Espetiary, in the northern part and southern part of this formation
area various volcanic rocks and pyroclastic sediments are predominant,
and each relations are gradual one another. The Tokushibetsu ag-
glomerate which is dated extrusion of upper Miocene to lower Pleiocene,
mainly consists of the several augite hypersthene andesitic agglomerate
and lava with thin lenses of the shaly bed.

The Shibiutan formation, it is possible to differentiate a lower
tuffaceous mudstone bed from the upper sandstone bed, is forming
basin structure, for it sloped ahout 15 degree toward the center of this
formation area. In this formation there are found many marine
fossiles, however, its kind is not so abundant as number of the fossiles.
The Ofun lava, characterized by the very glassy hypersthene andesite
lava, is considered to extruded through the sedimentation of the
Shibiutan formation. The Penke formation concordantly covers the
upper beds of the Shibiutan formation, mainly consists of the medium-
grained gray massive sandstone. The relation between both is no
distinct.

The Utanobori lava and the Penkenai lava, either typical augite
hypersthene andesite, is product in the latest Neogene.

The Quaternary group contains Otoifuji lava, terrace deposits, talus
deposits and alluvial deposits.

The Otoifuji lava, may be erupted in pleistocene, have the lithic
characteristics of hornblende andesite. The terrace deposits are
covered loose sand, gravel and clay on hilly land under 200 m. and
flatter ground along the river side.

Economic Geology

In this area the ore deposit is only one mangan deposit with iron

sulphide ore, so-called Tokushibetsu mine, which develop in the low



graid hornfels of the basement group. The ore body, consisting
mainly rhodonite and fewly pyrrhotite and alsenopyrite, have some
lenticular form in small scale.
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