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Desmoceras joporica Y ABE
Inoceramus yabei NAGAO et MATUMOTIO
Anagaudryceras sacya FORBES
REMT S, ZOMBOIIERBE, PIIFRORIIIVCTUI L BT 58, WiE
Diz8, EHDHDNIFIEM T 2 HEHEHEET, 20 EMERR X O,
I 72 ZOMSE, KO R B A OR M SR OPE LU v <EORE~
TRNFHTC 2 TEA2 Y, JUdBRORO Ptz Tt 3, 2 2 TlokEming
e <, R L UPEIC 40~60° DR A L L, SHOMBEILE S s/ g
&< VEL, M IREECERT 2,
OB, FERTFIFHACREEROPE LB R AEOT I, SRS LW TRL
TN BN T B, ERBLEROURIM, S
Anagaudryceras sacya FORB.
B A7z, RIENTEREMIKOD Z DMEE, EInG, A~y SEOR, REFOP,
DR, BHEOREEIGERY, KEL A EEAN BROUEIINNEE 1 FHES
2L, PTRATHRSEABOWELEIRS 22, JOEROEAINBINE L1
g 1ERRAEDsN, ZOIUERE, iR KEHRTIIZEZTOU S,
B.5 £ X B (Mys

FEIRRER R EEE, EAEBE LTSN ZWE, HEOTIET, Z0M
WOEAD, ZOEAMTHD, O THBOBDLEBT, BHATHOIVEEE L
TEs NS,

ZoWEE, RREROER TS, HROEBTH SN, BATE, wWH I3
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F12R EAGEANOEAROE B
LOWBEEEI A RGET 2, 2 0 BE
(3 LERRE R P O KRB O DO
EE LK UTWBA, Higfbfisn
WBEAET vEFANES /2T LA
THDDUR LT, RFITE Ostrea o8
T D,

PRIREM L, T, S
BEALGINCEE N U, B S BRS 7s -
EEREBET S, ERHIIA BHED
R, EROHN AR O,
WROALAEBONDESAS< FH
Td, ZOHRYINCE T, @l
EWIETYL N MR CIE « HEE
B, EMEARFE S £5 T, gl
PSR o0y, EaE i o
o r7olde, tathliET #13E BEOBREAIOEAROH B
BT 5. WBAIHCT RENEEA THILISAT2 ZotEi—R, 20% 3
DURNDEICAZDDTHZH, HHIERAT, B%6 <, AiHESEDO ZhSh
TODEHEESND,
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FREREERRL, < rJIITRA M, KENNCZ - Tof L, RENEEX
Wﬁ?ﬁ?of,%&ﬁWMTﬁmﬁuﬁaofw%c%ﬁm&%?ﬁﬁmbéﬁﬁ
MR T, FAHMEENBEBKE L, kANBEARE T2 1LfHEERALOLND,

FIBNFERN L, FROR, BROR, 42 L ltkomE sy s i fiho—
BELT EAES, bbb THHELETEERL T3,

C LifiERER

PR R CEET 5 1,90m 2h72 B RBTH-T, Py, wy R EN
B, KihiE, v vvrtEichrng, Eho ULHOBERBETH - T R
RERT7TvEF A, 4/ €7 A AE%HET D, PRENOEFEHmHN G5O 51
ZLoL, BELOWETYR, s, =r 1 2RCEHL T3,

Cc.1 BEMREARE Uy

SRR OREIK (LR E T, FEPN IR G R 5 D 2~5 cm 0 % 0 & s,
EHEEANEE £ -72<EULT%. 28152 500m W4 TH 5.

PRERIEED - O, FMEEAN, 2R ENITFROHE RS2 LT
TRLO A D &k L CERILT 200 &, AEIE LU EERINOPE S B
WS LURME S, Ly RRELZEHIRIIERT2L0 L8355 wINY,
— ki NS, fg4hs 30~60°, FEItMnfilis KET 5.

PR R R\ TGS O L, EAEETICLTHNiTE L0l
DDFMEED L TNEBZENDH, ZOWHGEOREIEEL, isHo KN # ki
AN, X8R SOMBERNROEBOMERO L Oy HET S/#d5s LT
BB SN0 EHRT D ZOFT, PEREOMR G UEZ ~72 T
T5L0E, ZOMFEEOEENTEETH - T FECTIFIHED S L TL 51k
ABEETIZL, KEER LT 5—domE 3 mglkwes <, [EL TEERT 23
DT, Inoceramus uwajimensis % L4 B BERH B,

C.2 kX B & (Uy»

T & LCHEE, WEOTET, #EINIv L FEREET 3 EE 100~400 m ¢ M g
THD, KENFEREDOL S ~HORTIE—F#E < FREREERD B3l I
LTI DB T, BEEOTIEME, —REABLELLTWS0, KlBILE
LI LiE Ostrea 85 < ENT 5. EERTRIATOREREG, £ LTEERE LY
20, BUIF v — b, HilRE, BHEREDNGRODDNRE L, LB E MK
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BTSN, BERII2~Tem ORIKER 3L 8355, @EEL, waHE

EHNTEB L, JRBAEREMICZ L,

EE W FASROTABRISTIENHY, TOLHIURTE, EAEE
DENE, 2 hHETH B,

RN B SOCLFERNERED LD, FErSHIIESEBRL, A <Y~ lORT
W, FFN10miZTE L, L l, SHILEHBRORIIL D E, 572U
MLT, 300m PSHT - T B EAFLDR Tld Ostrea DEE LT3 Fil 8 5
20, FOEHDEE, O L x 512k,

C3 FUDiF4E (Uys)

:@%Eu,i%%ﬂﬁm%?%«bf{ﬂunixémaénfw%oﬁ$§%
@%ﬁﬂiéHkJnmﬂhnm%TéaE%Eéﬁﬁﬂ%wmnmﬁflné5ﬁ
L, EX VKDL ITHIT TS,

V “Bre” pEE 500 m 4
IV orr s 250 m
I w4, BIKELE 70 m
I ~—ri# 350 m

I RERB 400 m

Z O RE TEACHEE, HEHET P B REARIR DR BB T, 35T R

WREFNEND. T I TR T &R EMAEDRIT DN, RO I SUBF E4D.

EEeRIEE, SKGABE HERFARMGADSE, BKO AL PEEIDLD
Inoceramus Japonica S, \whd 5 “B7 e’ BEICHEYST S,

400 m +
IR AN R L ORI v L P E Rk & U Inoceramus schmidti,
Patella, Echinoid, % % < 35, 200 m

TE-RKOEE fRpEEE RS, EHELE, 30~100cm o
BKE (KAt) &kl

Inoceramus schmidti, Inoceramus Juponica, Patella % 5 < 15, 400 m+

EEGEERED VI, pEE IV, TR 2N P OMBITHYT 5, £DOMmORT

T, WIEIC X B UM, FREBENAROL®, BREFRe s v X ENGh

’)f:o
LS RERELT O Z O, T AV LBRARMAORD L, 100 BiHSS
LD LUTHAT 2. ZOMEE, JLIBEET MK T3 i, He, Hs D 5547
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XIkC, BEBHCHILEN TV B2, T TIIOXEY, BRA Y v r A
MIEEh, ZORMTIEIEHRMEINCH SN RNBROBE R, FREELT
b, KN, B ENN ORI, 131, BT RNENE B LTH T %,
%m%ﬁTK@K%ﬁﬁ,:mm%émof<éﬂ0ﬁwu,%%ﬁ%u;nd,%
BOFRIZEWTIE, Y 9vyFa oIl IV, Vo3 BiER, Fro~<v~SHoRT
3, W, VO 2BER, ¥H v rARTIEVOKEN BlonTndEnhnd,
ID X, BINEHTEOTES L, I IZEBIHDES ARESLY, K
RKBOmZEFT 2 LV bl T3,

N1.2.2.2 % )1l [& 8 (Ya)

I OHIKDEEIE DR LEE LovD b DT, BAGEINC X - TEHIER & Jidn
Feo 2O HREROUEEIRCY, HBEED LRI T, ORI
WHENT D, EETIE 1959 47, 2251, KPR Z MBI K LT RINETEE »
SHEHEIRIBL, ZOTEORESZM UL, TTIORALEY THD. &t
Yon@EE, BARELORMBNOLBL A<CTDIR LT, EREL, #F
WiE DR FBEHL, ZOMIA Y v I ABOLHEILSDHTEY, ZOKGMD
WA, REHAKIED Hi~Hs, Soraiigo Hi~Hs (X, 4 v v >0 o1 B Lok 7
EWEESCLIOT, Ha 220025 BES KLNBHIKHILTELZDTHS 5, Ln
L, ZORINBEFAER, ZEHMEORE LN 2sME N, SEMIdEsnz Lo
n, BB, O, EOHFIIRILSND O, BHEDOE IATIE, FERENT
o\ 7272 L, BESERISTE O E TRt s NS 2 &, IRV ARSE5THD,
KR OB B T L0 LR FE I &%, E -7 CBENT, B ETETES
FRMTZEETER . F72, ZORMBETHE PANIEER N L, VUKET BRI
T TYHE & 72 - T2 03, BIRTHRVCEROHERY L E 6N D, EREH
D ZOPER & EROMBORNL, REGHRBCNEEILNZNTHDIHN, TOHD
EA I A A

THERETED 800 m (285 X SEIHD H B —H, ZOFRREREATE T HBIC
Metaplacenticeras subtilistriatum JiMBO BREREINTND, 2D 7 vEF 1 MI,
A%, Lower Hetonaian & # Z & 41, [#¢f Range DL D TH 5B, L7h-T,
B TENSARE L, WFRIME, ZORELERELDLDTRVEDLEAD
o, TNHDEIE, SHRSSICHREXETLHETH S,



SN & > T, B TH BRNHET YimYs 121 5 TV B0
KA, 5 DVCEFROOF, HEWE T BEBLOREREET 2. &
i, WHhWAMEE LY SND L DT, Metaplacenticeras | Ya DB, F
7> Stez'nm.fz;;ella (Yeharella) deckeinc (KUBOTA) (&, Z OHkD L~ <O T,
Vi Ys DI LI b0 kS 1B B0 B A DT L <, ARO =
7Y E—HLRCEERE N, ZOBROSRE, HsTEAT A D,
A TIHENE OREREEE S, TR TIIERIBEDO KT, MERIEBEHNLS,
OB L T, I T, EELEAHESE2 20, TAHEER 1245
NDP, EnOKETIE, FnEEHEEL &5, 27O REDRTIE, HEHMO
ZOWBO FICHERERD - T,

.23 HE=F

Z OO, RKEN, ZEFENNOWEMN I, AERBE RAEGI BB -
T, MSENT B, NS OF=REL, EJIBEOKAE, BARRE & RE,
MNES SOFMETH L. ZNSOEBOFEMNMEL, BEm, w2, i
EOBERE T, oM, N, TOMBTER L THBITT EL,

TN OR=EEE, KIS TRONESIEE LT, BIREOTAIZY, HNE
DOFRUZLFERTEENLEDLND, INH0OA, EUERT20EOHD Y
Dix, HENBTROREETH S, LEansiht>5 U & diiilumiEic s
W, HEHBOTEDREEIEO L £ 5120vh U3 L, ZOMMEIZH T, dtiik
EORT, HNBOKEREN, HRE, BRARES JOXFEE T, B#EEI
BHEBE-> ThdEERD D, —TF, BElTEILINERED B0, RGBT,
KOk, BEARE, MIREEEL - Tde OO Bl 8km N4T, £OMT
1,000m | EVHUBOREESH B, ZHIOWTE, Whi 5, KUE, BERRE S
Y OBSIRE OHERE M5 L, —D 0 Barrier 3% » T, MEREMRFRCL - T Flo T
BROUR 12 EMREN TN D, —F, BHNKBOTEZED—ATHLEETITL
g, FXERCBWT, BERER, KR, BARRE, R &R, - Thd
RABRBLEND END, LIzhi-T, —HHIFIRD -7 TH A IH, 2L LTUL,
fEMifE> Transgressive overlapping OFER &L THELALWTH S I,

*ogemE (1952) i L rhE ok (1958) nEERLcd ©
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IL2.3.1 %k %1 JE(YD

ZOXEORETER, RIERE RES BB - ThTMIElT 3, 2B IK i
B, BHDWILREEDH, HEE T, RESICEEERD S, -1 iz <4,
SHHOWHHEEE XA TWS, ZOHBIZBI L T, BEFIFLFRIXIEIZ BT
DRENTNBDT, I I TEERT 5,

IL2.3.2 BARE (HY)

TREDKFNE & 35 L, KASOMEMED S RERICB I L ER L Lz, K
B LR Fbho UNEDOBNAH DT Egv, KIFHEET, K@ Lifie
LdTHLNDN, HAMEDERTIZM 5, T TIMRE THEM IR LTy
HDT, I ITIIEETS,

N.2.3.3 # R B (Mp)

SERIEIZ BT IRB & L2 b 0T, KA T, — Ao miE & Lidh
3. W, B, RBE BEREOEho CTRALIMERE T, FROBRREL
BAESLESNTWD, ZORBNOSMIE, HER, HT M 8esd 2127
F,

N.2.3.4 ¥ A & (Wk)

MEABEERE & LTasns ZomEid, fRHE,»5EE, EEEOKEOH
e UTHICEY, ZoMRTE, EEROREORES X0 a 7 5 v 7RI L
T2, REDRIZBEWT, RINENLEERESIIEE) 281, TTIoNEs
NTHhd., ZOWEL HHE ETF2REIZHOILNS, TiHEE50~100m T,
FEIEEIEL L » b, KEFERKABET, MR SHRELTW2, %
VFLBEOEITLHY, A PRV VEHERRATHS, LEE, Wb b
HHAE TH DM, #A, SHHEOERNLLOrbADE, —RIRETHS,
EiiamE i gEmE R L, LuoBMBEBILT 5, £2BFIL THE 5D T
500 m pyst & fEE S B,

I.2.3.5 &% B /& (Kb

HERE D LR & E&WiT L, BV REIRGREEY A 15, ok, Jtf
T HEPE LICE L - TR L, BT Lafs s st nsnd, I
ITEBE200m iR s ND,

1M.2.4 & %
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RS L OLFERN DT B R &, WPR s & OBUITIRHERE M 18 2
bd, RENOEGHERYNE, ST ORI 0 2 DR S A 5 0
205, I OMEEL T, WHOWRE RN A% LdTITT Elu,

L.2.4.1 BEHEY

MR A FE L T2 0, RENES SORFEERINT, Ehoiiiiais i
e TOBREITE, ET2BOLORD D, WENLIDE, KtEsSERSNT
Voo DY D EE LB EMERY, BA0LDEN 2B AR E X5

A 1 BREHEY (D)

LAEEPIRUES L ORI 2L, B 40~60 m DN, b, B JUVRL
MHRBBRLENRIN TS, FIABESN O CERTLY BT 2 I 83T
Wt REJI OB BMX T, B2HREERID - Thd, HRE LW, & BO
L VYRR EE S ENTHE Y, BIPBORS5~10cm KDL D3 %<,
FIS0em P BIZETELDLH B,

B 52 xRy (DI2)

FIGINDKRE & LV RPN O—F V3 FERS 10~30 m O FIRTE % ff L ¢ 247 %
BRERHZ, B W, Bitoony, SHREEE1IRERED LY S0, HREL
Tnd,

ML.2.4.2 % & & AD

BLK 5 X ORI & BT 2 MR C, i), B MiEa o2 T b, TiEdI
SO T, BROBEES IND,

.25 Kk &8

KOS A RIS < 70 2 ORI T, RERTY B, ZRERAAS
NDHITT ER, B TIOEIMEER A LN A, N & EREKE & ORR
PARRIETHZ 0T, WERIIERS L7z,

1L2.5.1 #& # & Sp)

By AL A o B B AE RO WL, K E EMESOPRE 2T LD
T, ZOHRENCE - WRICHR CIERCE DXEARY BB, TOBEFIZE LI
T, SRR AL IR ZHEACEER E M2 2 DT, vl
VK ADHESED L SLHTHIEL TCnd, ZOFUTHTLT 35120 5 —lokE
BUETRH D Z O8N, BRERODORIEDIPIIE > THEALZL DT,
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TATHFIRIRC 3 THL D, FIEDHEFD L BbNDPNEREARL, £DER E
VIRBEBREOFDWIBHICE > THLND, U EDOREREE ZORAE 5T 7285
JBE DI, BEKMBTEL Q2000 520, BRSO ZOBROBNSLBEIOD:
B, PERUERTIC B BN TN S,

:n%@%ﬁ%umﬁ,fvﬁv+4%@%ﬁti?ﬁ?tfhé@f,H@ﬁ%
HREEEEZLNTNSZ 2, 2o, WHRIGEA L O DL FET 23T THS,

@%%%indzﬁwﬁm¢u,T?KCrﬁﬁﬁénétmbﬂfwé:tma
FOEITE, WEAHOTER L7z DX H - 72 G-, REIEEE (7R
BRAB) ~OWRCEDRALB L5, TOBREDEBIIL > CELODEMS
NEZDT, WhHWBLMERNEERODV LR ELHDHEHL cNEVIH TR LT
L TUIRBLNWTHEA 5. Lz -0 BEREEDHEA D, B% 6 LFEIMZh»
TN LD ELHTESND,

ML2.5.2 3 £ % (Po)

ZEHEREOTE IR 1L, WAV D R EERIRS 2\ 13, BRINCEILT 3,
RN PR, EXARE E 2 2 CHBORNCRIRIRIZE - T B b 0L, B
BEIKEBERLE LB RBEOMRICAL NS, 37, TNREAEND
DT, FTOHFEIOAB M OUEEBET 2 b0, <9 7 JIE & EXHBORAIC
HIRRE R LTHAL T 5, ‘ ‘

EECRBORETIEEORAET, i, BHE5 VL, HFEEIH ARG O
ST 3 SN

B D%
SROMELHAE S LERKEEZ LT, CoMELIZ, BAEORR
~BRES AT, BEEOSmANDOREIDLDOCTHE, FHERTHY,
ANy FAREAFETH D, ERCBEMBRL Lot vV RYE
Dizd, WHUBLLBEEIN TS, Tofll, BEOAHEERTHRIEL
LAEobhb,
FER, OU ¢ SR oMRA, FIRE, FER L OCTERLY L LR

EhTwad, TORBAEZLDTWEDREMELT, FRkob o LA KA
BObONREHNShD, Zhik, WorHE LB LZERL LTV

*ORHIR CEBER (RINEE) CETEATSLEVbRS, dLUEEE I
T ERBRHBREECErORELY > T 5,




MREDbhb, RIBEIEZ, ChbOMCMAREEREL 5, BT,
Mo/ perER: LTARAMCREL TV, TO—MITRE L <
FA7REEBE>T, vV RR, B5VRRIKECRBTEL003H 5,
FRAEPCE, BAOLTNTRD LN, HOAANELRAEDLN S,

F 72 2 ORIEOP BB THE T O BANE OTE B VR E LTEBELE LT B
b DU, i%/'k?'(f]v):;o'c, HRERAE & L TRBSN T 5, wInd, 2B
D—BELTHOWNIEHNH DT, B25 <, IRBENMERIOLOTHA 5.

M.2.5.3 % & % & (Ba)

IoEAEEANOERROLEL R L, EABORERE HanTuva Y
DEWESND, LHOBELAMUITEE L TW3 20T, BREAHTHLA, A
WRRz2 LTHETD200THS 5, ABIEREEaL LG (, B, BT, B
B PV BT Sl O S T BRI E BT L, AR RAER O SR &R
ROMAIDWIEEN AL LN D, FERMEN TLRERE B0, O L1
7235 BBLZREIUET 5. BAOKIIBAERTHS I,

L3 1B B

MRS, 2 LCEET A8, TN BER SNTE Uize a1 7 ROE
B, FNNIOHIBOMEF M TH B,

NL3.1 # ff 4% =

I OMIEOPIHEE VIR OED B, tniPigE L1 onkEL
HHEGE, ZOREOHREL 2 LT\ 5, TOFEALE, FEE - T @ik Ll
BEHBESE TS, bbSANSLER B, WUk S uidto T THE
T8, Kl T dE BB *&ils 5, ZoNS uilhEED
5 b, WBAYR &b Oed, RIEN& RFEPIN OGS & 1§ -» TIED
2, 1o® MG SAH D, ZOMEE, WEENEE P L TR A
FUOEINBEHL S ¢2, Z0MmEHESEE, BIEOSIZERL, ZOHIZESHIC
b9 1o, FULSRINFT, FAUMEERERSE T3, ZomaEdE, e
U732l I hENTOTBHTE L, 6126 5 L ODEHIEHGS, 0
FEALND, Z4ud, RINOEILRIEN b LTARENE, T 0 EE
B, FERORTEMEENEEZFZE L, mickiiBxBitses, Lol, 0
Bisd, thnsdiNig, BT 32 ENTERL - Thd, FHORIZET B0

— 95



EaL NASOHERIE, ITNSDOKRD D EHEEOHENZLOTHS S, IOH

HE L7z Linfts SO 1 RIS HHLT 2 AU R T F o &, EEAER
BhHOEIREEELND, ZEhINEN~ 7B T3, b THDLEE
VERSB Y £S5 Th D,

IO, W F TOBILEOME T EREL 72 1 oo FHEE S, AN
DHEE LTHEDLND LDT, KEPIINO< v IO BRSNS A7
BAE > Thbbid, Thibb, KEJIDMEHIL S HALEDIT R Tl T
TR, v DR TR MBSO A B $—T, Sy D
JEBITiE, BOSERIE D 2 B RN T F T BB X E/NTE, BRSSO T
RER ST L, Z ORERRORIIRFEE Y, (SRR OENTEA TS, L
A8 v o I O Z2 s B 35 & OV F M SRR I s A 2 B & BERDE TR
ELBBONTEN, HEOBENAEBL T2 8L hrd, ZNDEI7%
2 DFEHORBE R, PRSHOIREEEACKBYL N TS L, FRE=EREEE
EFIATODI OB I EREBELE L TARW I ErS, pRVEVEEE Y
ST EMTE D,

HERCE ORI E, NS—N20 E—N 20W & (3 & A ETEdbH 2 w81, IR5E
EBEIATHS, Lnl, ZTORKGESIEICERL I ET, NERLBRORE L
IR KT 2 Z L3 T E B,

ARSI TR, SFPNOEEED L OPPERREE EEBB - TV I
KLT EECafPUEs BEREE b » TAHEREEBE-> T3 8120 T
1, TTIZDRI: X 517, Transgressive overlapping 12 L2 BB EELILNDZD
THEHN, —HHHL B -72THAH 5 ENETSND,

FIREROBEML, ZTHhINTIWBEN, WHEB S 1 o0EfEErESN TN,
72Els % BT 200, RO L 9 R TEB TR, THIREBRTH D,
TEHMRERIEM L, FNEMECEE R T HHEBCh BT 10T F
Vo ZORFHESE, WHMEBENEEY KE LG W EABAI T 5, Z0OH
T Z - TREA LIErE Sl < B EYS, & L2 DRI, LiRRELT
DA EDOHIMEETHRT D, 72720, KHIOBERTIE, T OERIT MRS
JEBE & PR BERE B TR LT B B 21T, SRR ROMENIEM L Y
RKELIbLINT WEOHHORFIN, Wb LB LEINTVB L5 THD,

— 26 —



11.3.2 W8 #% &
R L THALEOWIEZ, DU 2 9125 L T 200800 5. Z OTFdbi:owiE
DEZMIE PR E G Z TR0 L, WRWLDERED, Thbb, ok,
BLOLOR, MUHBHATAYEL»TDZ 12k %, ZOHMEMED S L, &
HE D Ok, PREROTHENC L DOW R E 22 - TEY, ZAUTE - THERUE
PEALTWBLDTHD, SHIZFOFITE, b5 1 AOHTZR, 030 IEkrE
DIEAE L7265 LT IR - Qb 206 &N, HAMOWIE RIS
SNBN, BEMNIAT, &5 KEBIRL DO TIaR .

BEDKEMNO 32, WBOWEL 5720 DTHAH L HIEETOL
Td, TTIEDIHTONRE BV TH S,
III.4 3 91

(1) EHEBOHE S 2 DREE

RO KO UBRE EAE L, 2, BE, B Fr— &R T UA R
PpS 2RI HERE L, 20 BRI AL S Y, —IEbE e L THIRE 54
b

Z OB IEN & éf_ALWPMﬂ“mﬁ~mﬁahnf,»m S B
WCERREREO ISR i s U TR L T %, Z ok (g 2 T mhim LI G N
A O ERO P 5, SR gt s b,

(2) BERBERLETIBEHOHSE

AR A A LT L IR AL D, TRERIR PR R IR & b - T
HxlIUod, HESNFEBIMHETH L, Z0O LOMSBKE T, BUBL Mk
DI EZY, AR EREE & 005, PIERELEO R E S, %8
AL, HBHET, HbIUIEEETHEOIT, 22T, BEMZELZIE Lo L,
ORI AS N, 7272 LR FERE TEEDHHIRIE Db A DB oI,
M AR EE, Sk L E BON ARG A KEI I » T B, T eI A
bR T A ABITEAS B EITHEE LIZ L7z, PRI » T b
T, LIIREREICL - TRIEE Tho 5, file LIOBEETHL, A S ORI
W, EELTUTRONZL DD LS TH -~ T, ik, KB L, FiERE
MOBECE THROCTW2, ZOR, KNSR L LS EFH 725 L, kK
BHES LTV, 2005 L5 LWL 0, AEEOFIIH I o2 IEERIKEE



DOAEARKRE TS »C AED Z OBEIISANAMIALDOND . BIER
DHEREN, HROT, AV 7o FABORIINELNTNE I Eh s, IRREHORE
& ZNBHOZNE IR UBTH 72 THH5 ZENHES NS, H T VIRIM
BV LT, I AR EIEIR T b, Ay v 2 1O EifA 800
miflsb 5D X 57, BRI Lz MR T RN T3S,

WL, RAELTRBHT, £ 22120-T @iREE v v ARTZEAT
KB EME, BEHIAGDEFNIL, IS » 72D TH A 5, LIS OHER R
KB A BT, Pet, HIFIDMa-2, ZOBMEN—EIE=0g, 2
2K F R 50, MBSO, WAL E BRSNS BRSO KRB EA L,
IDHEEILND.,

(3 HFE=REOHRE

KB L UBRRE & Wi 2 Vo 728208, pEiih v - Uiabhn, &
HWHOR, B, YA PR RS Y, —ELR, fIf%E 30T, BEOWE?E7-
L2, HMBEOWIIO U £ 9IINEELREIISH -7 & 5T, BELRMEREN
BREE42 L TR L Q5. 2O EIIHDRNBONREN, Z2TA5 N2 & 9
Vo, EBENERBE BB - OB I ENG, IORKERREEE 01T, KW, B
TR EOHRER 2 1 D0 Barrier 2FTEL, MENEOWIZZL - T, £8E 55 -
7- £\~ 9 transgressive overlapping 3% 2 5N 5, Lo L, FOHREO® 12 B
T KA BAREB XU R EMNED MRSV > TODPh, —iid %
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EXPLANATORY TEXT
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GEOLOGICAL MAP OF JAPAN
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TESHIONAKAGAWA
(Asahigawa-23)

By
Sutekazu Nagao
(Geological Survey of Hokkaido)

Résumé

This map occupies an area between 44°40’'~44°50’'N lat, and
142°0’~142°15’E long.

The mountain range trending north-south in the central part
of the map area is composed of the Sorachi group which comprises
schalstein, graywacke, hard shale and chert. Onisashi-dake, 723 m
above sea level, Penke-yama, 816 m, etc., constitute the central
watershed. The ridge line is locally level where serpentine of later
intrusion occurs. The Teshio River flows from north to south,
meandering through the western central area, and changes its
course at right angle near Saku to flow toward the west.

Geology

The basement of this area is composed of the Shibunnai form-
ation and the Panakushi-gawa formatiom belonging to the Sorachi

group. The Shibunnai formation consists chiefly of schalstein,
intercalating green or blue chert. This formation ocurs later
than the schalstein bed in the Otoineppu map area adjacent to the
east, and is probably correlated with a part of the Shu-yibari
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formation of the Upper Sorachi group. The Panakushi-gawa
formation consists of hard sandstone, hard shale and chert, and
is also correlated with the Shu-ytibari formation.

The greater portion of the map area is occupied by the Yezo
group which has a strinkingly complicated structure. Having been
cut off by many faults, the formation shows a “ mosaic” pattern
of distribution.

The Yezo group can be divided, in descending order, as follows :

Osoushinai formation
Upper Yezo group {Omagari formation
Nishichirashinai formation
Saku formaion
Sakugawa formation
Middle Yezo grup {Sakotandake formation
Shirataki formation
Moehoro formation
Lower Yezo group [Kamiji formation
{Onodera formation

The Osoushinai formation is subdivided into upper, middle and
lower parts. The upper part consists of alternating sandstone and
siltstone, the middle part is greenish-gray siltstone, and the lower
part is greenish-gray sandstone, with a total thickness about 1,000
m. The formation yields well-preserved ammonite and Inoceramus
fossils.

The Omagari formatinn consists of sandtone, conglomerate, and
alternation of sandstone and shale. Jt contains Osfrea and other
marine fossils. Total thickness is around 400 m.

The Nishichirashinai formation is massive, dark-gray mudstone,
about 500 m thick. ‘

The Saku formation, uppermost member of the Middle Yezo
group, consists of a conspicuous alternation of sandstone and shale, ;

300~500 m thick. It contains fragments of plant fossils and



W

rarely intercalate thin lenticular coal seams. The Sakugawa
formation is dark-gray, massive mudstone and closely resembles to
the Nishichirashinai formation, but can be distinguished from the
latter by the occurrence of Anagaudryceras sacya and other fossils.
Total thickness is 500~800 m. The Sakotandake formation is com-
posed of grayish-brown sandstone, platy sandstone occupying the
greater portion. Thickness is 300m or so. The Shirataki formation
consists chiefly of dark-blue shale. Its lower half often interc-
alates acidic tuff which is hard and ashy-white, generally
known as “ Honeishi” (bone stone). Total thickness of the form-
ation is about 500m. The Moehoro formation is the basal sandstone
of the Middle Yezo group. Consisting of grayish-brown, hard sand
-stone, it characteristically contains abundant fragments of shale.
The formation is disconformable with the underlying Kamiji form-
ation of the Lower Yezo group. Total thickness varies markedly,
ranging from 15m to 400 m.

The Kamiji formation, uppermost member of the Lower Yezo
group, consists of alternating sandstone and shale, accompanied by
hard sandstone. The shale is siliceous and breaks into small angular
slabs. Thickness is 400 to 500 m. The Onodera formation, lower-
most member of the Lower Yezo group, is turbidgreen sandstone,
with 1~2m thick conglomerate at the base. Plane of unconformity
is observed between this formation and the underlying Sorachi
group. This unconformity at the base of the Lower Yezo group
bears an important significance in the geology of Hokkaido, and
is called the Pre-Yezo diastrophysm which is correlated with the
Miyagi orogenic movement in the Tohoku district of Honshu.

The Yasukawa group is distributed near the border of Embetsu
Town in the southwestern corner of the map area. It has cut the
Osoushinai formation of the Upper Yezo group successively, and in
the map area of the Kyowa sheet abjacent the south, the eroded

amount is believed to be as thick as 800 m. However, as Metapla-
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centiceras subtilistriatum is found in the beds both above and below of
this unconformity, some people hold a view that the interval repre-
sented by the unconformity was not very great. The age of the
Yasukawa group is tentatively assigned to the Hetonaian, but its
connection with the Hetonaian Hakobuchi group in central Hokkaido
has not been studied yet. The Yasukawa group, consisting chiefly
of sandstone, mudstone and siltstone, is about 300 m in total
thickness.

The Neogene system, unconformably overlying the above-ment-
ioned formations, is distributed in the southwestern part of the map
area. It is divided into the Yamato formation, the Hannokizawa
formation and the Masuporo formation. The Yamato formation
is composed chiefly of sandstone and the Hannokizawa formation
consists of mudstone, both being correlated with the Chikubetsu
formation. The Masuporo formation, unconformably resting on
those two formations, consists of sandstone and mudstone, showing
facies of random sedimentation. In the northwestern part of
the map area, the hard shale of the Wakkanai formation and the
mudstone corresponding to the Koetoi formation are distributed,
continuing from the map area of the Pinneshiri sheet adjacent to
the north.

River terraces are found along the Teshio River and its tribu-
taries. They have been considerably dissected, but the remn-

ants reveal two steps of terrace surface.
Geologic structure

The most conspicuous of the principal tectonic lines in the
map area are a large number of N—S faults, some are younger
than Tertiary and others are older. There are also the faults
running E—W and cut by the N—S tectonic lines. Some of the
E—W faults are playing a decisive role in the distribution of the
strata.
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Most of foldings have N --S axis. There are two major anticlinal
structures, and their crestal part makes a N-—S tectonic line also,
and along this weak line the narrow intrusive bodies of serpentine
are found.

Igneous rocks

Serpentine is distributed along the tectonic weak line. and is
supposed to have been effused before the end of the Cretaceous
period. Sheets of diabase and other igneous rocks are intruding
the Panakushi-gawa formation. There are also porphyrite and
younger basaltic dyke, although their distribution is very much
limited.

Economic geology

The map area is famous for the oil seepage in the Cretaceous
system. Symptoms of oil and gas are found along the Saku River
and the Gakko-no-sawa creek. However, judging from the present
structure of the Cretaceous system, Cretaceous oil reservoirs should
be sought in the gently folded Cretaceous formation which const-
itutes the basement of the Tertiary system to the west of the map

area.
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