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WEML, EELHLEHLHEVIFEL TR, OEHHBES TR L H20mOE S
Y, WEMRIZEWTHRBEALHR L EEX b AW EDEAIZAR{LARAVE IR
7o (524M), HEIE TIHIEIAH22mT, AREEA L L (25K), HEMEAKEDONHRE
HOTZ RN 2V, a2z Ty - FIKEE - WE A OWHE (stem segment) 7¢ &
OALEBNEET, ZOEDICTEHEO LTI HICHERIRE™ bARoND, FEHITR 5
MEDOKBTIHEENDR< LY 30m T, freEHIC, & ITEESIC KAbaEEFEIC
Ele, EH7z, PHMEO FHTENVLATA SRV RNLTEL L, EHMTIElX0MHNLE
TORUEL B D, KAACIIESAN12MT, MZEIENEEFCREEL, (baTBEmIc£L, A
JR#EE « ZHADER T, rabhind i,

8@ YABE and YEHARA (1913) o HUFMIRYE ES IS, — SR E O LEICHY 35,
ARE LTHEE LY bR 228, AT IS (T 5, AEEBRE - HER LOHERT
IRIRE W O 8 2 O AL ANTEED I E LV ME b7, REB IO CIIE» 5725,
K - KA L S ITHEBIZH /W THEN LR 556 TH MEEITE A THE T 5 2T
ML, BORPCKESL—ELBLT L, 51T, PRHELRL ST, BEELMNLBENS

5) ZOWEAKER, FEAERBAINAKE - BES - Vo TR E0MMAaM5 oK LR THR S, biocalca-
renite L HWNHIREHLDTHD,
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F26lx  HHSMERIC IS D E R A L (VR v AR ERE) OfuH

271X A SRR T 2 SRR P E BRI ORYE L ME IR DR S R A



SBHF, MZ o T U LI EATERCRCBE A RET S 2 L X EMEORETH 5. LaiEy
NV NEMEEETIESZ L R0D, BETRESNIGH CERKE - o2 - \EENEV, 8
JEi% 8~15m LA RIZZ{bT %,

A SR TR S A 14mNA T, BBV NEEWE LR AERE L, WEY IV NEO TR
LV LEBTHD, WEIFESH 5~20cm T, HERREAL LR (FEMmMIE loading (2 &
STHRYOMNERT) ObDONL, HENTHILKZ2AW L L XK (Pulll-apart [Z8-5<) &
ET5b0FETHD (B26K), WEIT—RKIZIKGEEZRL, FRi~MAL, JRET, UL LITHH
~RHRL AR U 2, BEEZ 05, HEEo LWiaEIi s & CERLBEESCERZ R, ¥
EHEADHDNERICE A, BRI E b oo b AT, WEITIIWE L ME & EER
WWHEERNEZEEN TS, BT—IC 1Tom LLFOKRE X T, MEBEIT L 2V, BEI IV
MEBIFES 10~30cm T, K~FREZZL, KH1<, HTFHARAVLTHICENTEbDT
WHE LD, WHEIV MECLATERNRARRS D bREEL, B80S VB A IKEH
REFIELICEL, LAITMOWEET L LTRE YV METICOEREEZR L TEEN, E5IC4E
JEALR GB27R) NEZALZAIZHNESIND,

HETIDRCLELEISmOIMBa LIABRELTELT, BEMTIENSmOEIEZFL, WT
NOBES HHEREERIC X D etliEN 6725, & ICERCIELH HEREOHIE IR~ T,
WARBITEGEEN LD, LrbEE, MEETOLIELAEEET, EOAIcbZ L2
%, KETIHEEH 15m LI ET, PTERL R TPROAKEDENGRY, LEEEH (B
HICHREE - K 25T, A{baRBE T, EWEAOBT WRED DOAMIEAICKER-EZ 2 LT
FENR, Frabvdn, REMTIHEIN 12m L BT, ZDREO TR~ EN B, &
T OXE (RICHEE) EER, BRIChIoo CHTEENREET D, I6IC, FETixexld
EXDOOTHWBE L MEERATRIGBRZ R L, ERE5M0ICRIIRRRZERL AN
%o ALADFT BRI THIEL, AKER S > & HE,

ETHER

HEREWII T 0 o THREZ R L, FEIIWEICES, EHITR bICIREHERY b 7
D, (bAFEEICEEN, L TMEIENERT S - b baEZET 5, ARSI - L
EICK Sy &nD, ESiTH40m Th 5,

THEE  YasE and YEHARA (1913) OFHBEWAEITHY L, BHICHKEWENHRY, ¥
FriC Lo TIWE IV ME LIREWE L DEB L0 LL<HEEL, I LR LIENE A S
AL, BEOTATHAN LT LIZFREL, NREARPRZER LI L o TR L <HEL T
W5, JEIEE 14m WA B D7 < &b 30m it < IZET D,

A S5 CIE & 23914m T, FE— P mEFRE O EERE & F U< 1R Em S L350
WIVE DV MELDEBNHRY, WIS HEED X RO - b a ol &2 ST,
Lo, fAbEEAIEE T, RIEOEWIC K D BEEOREEABRICR S 77, K& W HEo R
EOTNTELLINEATEY, FEMEILV MEERKRICDIEsTEbO TWETH L, Wa
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H28 A RO E R EE TR b D AT v T
DIEXIARE FETIE 30~50cm TH D2, EETIE5~20ecm TH D, {baITA N k&<,
ISR & 7 72 b DA EERIOS A R IGO0 LE & B %, Tl T A H T
HIKEDOL A (JES 07~08m T, {bAICET) 207 &b 2KEkL, FEICIAT 7
(slump) ffE (F28K) 282, 3OBHRIIRDOOLNDE, EHIIbAZEbO TERICETL VIV

NEMRIYE DR Y, EEEMWEAIKE F kT, BT 512, HEMEO EEEICKR Tk L
THIC 2o T B, (LEHAKIEDE > T bOTEREICEEN, ¥ = - “HECHEE A0
BT, L IChFOMBAEE D, BERS FH— R SET 5, B I b
S TEEIZHRNTEEND,

2 CHIE 540 5 mOMA 1 BRE L, S0 A ST RIRI S 7 b A B, BT LD
20mLll EDOEEE L, FEldE O TRWIKIROEEEN I E U - & A K E A~ E A K S
CRESN, P IRAKEO A E T, BB L IChE - AT, 2k L LTRSS
Vo SRR R~ R LD 0 B, i SR L N ETHIRLRD 5
SOWE IV NENLIRD,

EHE H B - MERLORIC AT B, (K, BT T o i
(YABE and YEHARA, 1913), HZJEN CIXHBMEESE & Shiz, RN OE BT L
S L LRI ME T, FTEENOER L, BLICAKEMLE STHKAD IV ME - HIE
NS B, U < MIHER S S EFAUE © LEE &k C, LT LA LR
P, IS £ 57 < bRV, BILART L EFA MES R TEHR LT, TS
9 25m A< b 35m IZET D,

AR T, a0 /G, R A LR L 0 b OB & R L, TRk



Flic@Ebi b, BEIFANMTH D, Kk FBBLOE EMBITETH L o220 bEE Y, £
TV NEMRIIYE RS, BIRICh o THERBR AL, HIKGEWAKEFRSLAZHICE £,
ELICHR T - B EECIIE 30ecm WAAD KALE 72 %, 728, HRAYRICEERIL O RS MmN HUR L T
W5, HETIIEINDRL & H3mT, FEICHMBIEEREZ D72 by, 72 FE—F
BICARKEESLZ & T, FBLT TECIZERR, THTRIREREELET 5. BIKEN TEHICERE
ELT, EMicdi b 1o#E (E&3em) & LTHRELTWS, BIKAEIZE T TIEY
T ARERERIEEICE C, AT - RHRA (hERA) - BER - WA - O ar i EofRom
R (KIE) &L,

LU CErFR)

BlgHIR N O E B Ok LAE T, B EBEE (EhTRFE L) (ERRICREL, HE
FHEIC b3 %, YABE and YEHARA (1913) 1% A HEWEREORE &2 EHEW A ICE DT, it
BREO LB D OBHAEBITRET, BV NEBENLRY, (LAZPR0EATH
D, BHLTWDRY T, HKRISm WADEIE2HT D,

A B R TR &SN B 2R L, BRI Th7< L b 15mll EOREERH 5, |k
WITTE LD MR TH D, THIZRKEAD v NEMR (BT WE~TE S v b

(RIEBHBE LD BES) 1oy, L& CEAWRLERL R, LEITEEE, KXKEA~K
DLy NEPRI~ TR A CREFE S, PECIIEAE X6 ICE T, AIKERLIZ SR I
S TEL b (FIK), LI EFTEHEDLD TS, MIMITEER 30cm LLFTH 5,
ETITE & EER T MmN LS, REMMA B EERICDIZ > TG Eh, E6ICmlk

20K A SRR AN 1) S R R L8 T GRS v MEARIRD ) O #E 5
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A (UL Teredo [Z&»>TEHRASNTND) BEL, LK EBTEREVLONALED,
RRImMIZET D, FEICITARBER L AR (BS 60cm, ES dom) ([THRER TV D, LA
FTEHTIEL 20, EIcR 2 EHMPICOBEPICL DO TREICEEN, Licb
AFA NOLEPFEITHY, EHF0 VbR RY, B, TEHIITZHOY
RS TRBNIZSND,

HE TIZES K 4m OFS LEH B TUVLRY, B HICABRREEM 2R TR SN 571,
M S v b athd, AV MM 20 bTEHA TN D,

B EE

AREHMEHIE A DFEH O 5 55y 1R MEd ) M E2035 AHBOAIs L, TEl)
Hu3 T IR B O R BE & W CRET S, WEHRICIINL L CER T S 72 0N E IR b
R, T TETE ) MEICERIN T S E A b E O CRRIRT 5, BR - TIREBICRET, E
SIF70mINATH D, BHICHETREMILIE (FH30) 5720, FEMTIImERnsElL, &
JEYEIC YRS ORISR (B31IX),

WAETEEMEE T T2 b E~fho TRENMEBICR 28NN S 5, ZOMAREEZHET 2
Wi, IRz R L, Mhi~Ph, REThD, WEICITEE EEMLERRA LI, FITER
N ORIAZIER N HEE L, L X2 convolute lamination b A5 5, X 5T, WEITRE
MR ZRIRICE S, S ORIRELZ ST, JEEIFFKEEZEL, BEDOEREOAIXAIC
Pede, WA - BEOESIWTNE 3~30em THh D, ARFD EHICE S SET 5 H LRI~
HMIRLT, BRSO A & 7, L& ESTHMRARERCEME L, £ —5I2E con-
volute lamination Z/R L, &5ICIRAEDRIEEEZ ZHIZEA TS,

WHEIEEMETEN SR 5 EFEWEND R DR L L DHWIZIITBEEE AR ET 5, Z O
BEIIIIROD D VL MER L MEEHID, S OICEIKE OB PICAOREEN MR L B E
N7zt o T, slump spiral ball X° slump overfold %5, WEEZEE LTS5 L OIETRED
IR BT E ATV D, SORBICITREES RN Z <, Bl (BRIFR50em b E 9 0L
EHOB) LI HhbND, b, BEMIT—HIC KRR 2 Et, 2T I MEIEE
HoOWmEIEMAEPICbBEEEICRD D,

BEREAE T D70 &b SBEMET 25, FMOWSETREMAIE P ORKEIZESAKIm T, H
BEREL, BT, @5, MR CEMATRT, BERICH SN D EKEAITRTR DO X 5 ICEIKE
DIEPITH KRB HIRE GATE LD TH D, I LEOWE I E 5 BB YA TR D 3
HErL, BESOMENREZELLS, o bEVEA TR 2Zm TH O, M~RIML T, £0EYE
CABER AR L THAR LTV D,

. 5. 2 PEH AR LU

AR O S R B PEH T DEAII TRO LB Th D,
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4
22

P

Mesosacella insignis (NAGAO)

Mesosacella sp.

Parallelodon nipponicus (NAGAO)

Nanonavis (Nanonavis) yokoyamai (YABE and NAGAO)
Glycimeris (Hanaia) denselineata NAGAO

Pinna sp.

Neithea (Neithea) ficalhoi (CHOFAT)

Pectinella miyakoensis (NAGAO)

Plicatula (?) sp.

«
@ A~ o Gl G o U g Ul

Spondylus decortus NAGAO

Lopha (Arctostrea) carinata (LAMARCK)

N
'S
=

Amphidonte (Ceratostreon) yabei (NAGAO)
Ostreidae gen. and sp. indet. 1,2,3,4,6
Nipponitrigonia kikuchiana (YOKOYAMA) 5
Pterotrigonia hokkaidoana (YEHARA) 2,3,4(2),6
Astarte (Astarte) semicostata NAGAO

A. (Freiastarte) subomdioides NAGAO

@

N
N oo G W A U o G

A. (Nicaniella) minor NAGAO
Astarte (s.1.) sp.
Eriphyla (Miyakoella) miyakoensis (NAGAO)

Lucinoma (?) kotoi (NAGAO)

Q1
—~
N
~

Protocardia hiraigensis HAYAMI
Nagaoella corrugata (NAGAO)
Turnus sp.
1 HBJHE T 2 H B 3 W HE L 4 FIETE T
5 IR L 6 @ I 1L JE
PLEDE e, ME#IENTIZIRO X 52 bORHE SN TWVWDS (NAGAO, 1934 ; HAavawmI,
1965, 1966),
Cucullaea acuticarinata  NAGAO, Glycimeris (Glycimerita ?) haipensis HAYAMI, Lee-
ompteus sp. cf. L. guerangeri (d'ORBIGNY), Mytilus (?) sp., Gervillin (Gervillia)
forbesiana  d’ORBIGNY, Antiquilima ultima HAYaMI, Ctenoides subrapa (NAGAO),
Limatula ishidoensis (YABE and NAGAO), Liostrea sp. ex. gr. L. cunabula (SEEYEY),
Lopha  (Lopha) nagaoi HAYAMI, Amphidonte (Amphidonte)  subhaliotides (NAGAO),
Pseudocardia sp. cf. P. tenuicosta (SOWERBY), “Cardita” (?) sp., Opis (Opts) nakanoi

Havyawmi, Pholadomya subpedalnalis NAGAO, Praecaprotina yaegashii (YEHARA)



Mo
Solarium incrassatum NAGAO FIAEE LA - L
Tylostoma miyakoense NAGAO FH B A0t /e v 8
Turritella yaegashii NAGAO IR LA

BLEDIENIC, Mgy TIRUGEOFIH B M SN TV D (NAGAo, 1934),
Ataphrus yokoyamai NAGAO, Desmieria japonica NAGAO, Natica importuna NAGAO,

Potamides (?) (Exechestoma?)  sp.

R M
Dentalium (s.1. ) sp. SEHEE EH
TUESTA R
FHEE EHA S TRO b OMNELT 2,
Hamites(?) sp. H i
Sanmarinoceras (Sanmarinoceras) sp.* H g
Miyakoceras tanohatense OBATA* &
Diadochoceras nodosocostatiforme (SHIMIZU) H B

s [ENLARP AR AR A L E
YL EoiEsic, B BB T Hypacanthoplites subcornuerianus (SHIMIZU), Nolaniceras
yaegashii (SHIMIZU) DPEHIAHRE 7z (SHmizu, 1931),
FvLH
Cymatoceras pseudoneokomiensis SHIMIZU DPFEHINHE &h7z (SHimizu, 1931),
L AFA b
MY O RES - B8, FHEBO T - LB LW LBICE £ 5, Neohibolites
miyakoensis HANAL & ST bOMNFEH LTS (HaNAL 1953),
RIUAT AL,
Orbitolina discoidea-conoidea ezoensis YABE and HANZAWA [ B 4l J& H7 &

e

Eusiphonella(?) japonica YABE and TOYAMA FH S i 0
FIEE T
+ora
Amphiastrea yabei EGUCHI FIEE
Astrocoenia japonica EGUCHI FH P IE T - I T
Montilivaltia (?) todanaensis EGUCHI S E R
Nefocoenia sp. cf. N. favosites OPPENHEIM SEHEE TS
Heterocoenia tetraseptata EGUCHI FIEE

PLEDIEDNT, B HBHEN SREEOREENSHE Sn7- (EcucH, 1951),

Pleurosmilia hideshimaensis EGUCHI, Pleurosmilia sp. cf. P. renevieri KOBY, Eugyra

35



36

(?) magnus EGUCHI, Amphiastrea sp., Thecosmilia hideshimaensis EGUCHI, Thecos-
milia (Latiphyllia) sp., Favia haipensis EGUCHI, Montastrea nagaoi EGucHI, Plac-
ocoenia hideshimaensis EGUCHI, Thamnasteria hiraigaensis EGUCHI, T. hideshimaensis
EGucHi, Thamnasteria sp., Leptophyllia sp., Cyclolites (?) japonica EGUCHI, Kobya
ragaensis EGUCHI, K. ragaensis nagaoi EGUCHI, Microsolena yabei EGUCHI, Meand-
rarea sp., Polyphylloseris iwateensis EGUCHI, Heterocoenia sp.
i 2 A
Terebratulina (?) sp. SEHAE fE R ER
E 6
T E A5 B8 O T - S, T8 O NI KO ILE S PEH T 5, Isocrinus sp.
IZFRESHTWD UMEE—D, 1954),
TSR
RS AR - P HRE TR LR ILE B ET D, & 51, EffE LTIKRD D
DRI SN D,

Holectypus (Coenholectypus) perioneus NISIYAMA S E T
Epiaster sp. IR
IR R

HEPE O THR - P - BB, CPIPEE TS LR ILE»SEH L, £ <13 Plero-
phyton miyakoense YABE (TRl E X 45, 1ZH 12, Stenoporidium chaetetiformis YABE
and TovaMma, Lithothamnium (?) sp. 3@ S/ (YaBE and Tovama, 1928),

e LA
Cladophlebis exiliformis (GEYLER) FIESE LT
I 51T, #es & LT Dadoxylon sp. MHIHILTUYS (SHIMAEURA, 1937),

Mo EROBRRS L ARRIEMIE TIT o 7By & OBRE S 2 RIRT, KiEH
BT O XA = I RO, T EAGYRS B BRI AT (5 550 1T IR T 5
Mok N) TIEHE S (1968) DMT7R o ZXAICHEY, BIE4 & LTI O g 4 & 7 L
7oo LnL, FEIHHIT Ko THRERHI O TFIHBE ISR & i 2 HAHR B g (2 F 24 & 5 HiE &
B AU T I D B &[RRI 27 U, B AR 2 o & PR, by e 2 e e 0 L
J@ CErFr) & Uiz, BHBREITEHRICISL L CERT 572010, Bl ERENTO-FIALE R
HTHD, LnL, ABITHIPIAILES JOHEME» AT, BhEHEP oK LB TH D5
b LiZe, 72k, FHEEO LEETAHEERELHETIIEVEMATRES LTV DA, #
KHAFITE O E (EH S OFEHEE TEHRmE O LE) TIERRMAH E D FEEL THARL,

I HU O 's RO FRIZHOWVWTIE, T UE A MEAI Lo CEFER EIE LSBT 7 5
FFiCxftb S s, MEMRE LE S LT 7 Mt En T g (GEHS, 1968), = HiZ, K
e AL AL 5 D SR RV 0 F B TS RET D A5 AR ) 2> b4 Al Cheloniceras (Epiche-



B2k EEEROREFXS

W i B % IE [
® oA R ; —
PE| poeacs[2n] o x | cumnr |
o -y - ‘:n
REBIB T X | K (956 (500960 *ﬁ%%fi 9 1049 Tt as49) RESTLIR |32 1949) *5%,’%5 T3 (1949)
BPFHE BFEYEE| 67 F 8
LEHR (5| £
» T | Flidr | ¥ S
- Eh B T 48]0 3| Ve R | i L B
R kL L) ﬂxfmi"ﬂ; e
AR ErRDE g 1| .
R o L prrm premm e Bl e ,,55 8| %
B¥E | B |@| DA “ RO N
PRRE pRREE " e
e PREREE 2[x 2}
B LV N L i B
R A4V R Gl [l e g P
— & M ]
Ry WA | AR ReXuE| L sk aNR

~rone BB FER
P88 P M N 25 0L D2 35 1 2 B Sk 0 Jef 7 X4 BV D Je PO A LI A IR MU DR B 8 12 b & Dz
loniceras) sp. WAHWEZE, ZObDIXEHT 7 MEEFERT S, LLEIZ~_7=Z Lnb,
MM D B RERNT, AEEREIINE LT, KON BT 7 M RO FERSEF X5 0 R
TITEEHE R Ikt s s,

0. 6 ft fd & ¥

ERAEIT, AKEHIEROS U EOEEZ GO THfi L TWb, EREHIIRES 22507

N—=ToT oD, —DIFBENRE O I ChEPER (FlfE) 2BV Tomnd s
M, P, TR, SMIBICOMT 2 HELREG T, —BICBEBA/ NSV, i3 X sy
bol bR AL, 6k, BhfEEE LN TE b0 L, MIFHBOILE, BRI
i3 2 MBI RS RRT O b 0, 3 L OEIE KISR0 T 2 @iE KBRS Th %,

INHOERD S BT, MELMREGIT, BAEINDLTE SEHEICEDALTWD, £z, Bt
FZEH R X IR O B A TR 2 B &, R B ERICEDR TV, Lo
T, BE, BEEMEOEARUTEE G, St s v s LA TE 5, BLOEFENRO
HIEIC L > TH, BElLERAEIC OV TE 1T E2000 5 FRiZOERELNTND (545, 1960 ;
5, 1965), HEFMEREA IOV THRARRMERAFELON TV D, LavL, BE, #idkm, &
B oAERSE DRFRICHOWT, & ITEHIERSE & OEADATERBERIINL 6T LA LATR
VY,

MEERE 72 E0F, WA S EERBER DD 2 L, MELMEIC K 2 HEME IR = LR
E ORI L > T BN TWD Z LR lnd, BELESITE MERE L SZITHEAL
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TebDL—IEEZBND,
BT, FHEOETHWEOMLEE TR R->TWD, BE, SIS I#RE, Y=
HET, AZEZ 5T TO0DONRLZVOICK L, Bl EEE eSS ~ A EE E Th 5.
7k, ARMIEHURNOLRAEE, L <IEWE, BEPEEREA T, dLhiihe [QERE RS EA
WOTOHE 3 (BHOER, 1964), &2 WIFTSMUIGEARE (L HKES, 1950) IZHY T 2,

oI. 6. 1 WEEMEE

INHOEEITIFFE—ER LICHMLTHDA, Zhnbd LiIZTh OB 5
SMINBAERE S ZD 7 V—7IZTB LTS, ZROIETRTERROEET, BEMLREUMT
BUEA/ &0,

R R

RN AR & L, MR F L, LSRR, PRI, AR SR H S, R
HLE % B, 25 R ERIER S 52 T B, 75 h 77 4 v XN, iy BT b
AT B, MEERECEIN TN B, LIEF A T 5 b OB Rk T 5, H
SAHECIREERIZE > TH O, @BHADDL,

MR, X CHRE, W~ RO BRI~ v =B Th B, AL
HROBS b E, MO ST E R ARA b2 bR B, Z0k S A E LD
WHICENT 5, £, 8L THIRRISRES - BRAUAAIREELTTWD,

BLEA - U R - G - PO - BENEERAEM L L, WAL - Uy - BT -
BRI 2 BRI & LT B,

BEFREB~LEBT, k25 mm, REMEORENE L, B0 L CHER - kA
FRELTOSHbDbb5, 7 EAIBT, 200 EAEOHY b b5, AR T
HWEEIED, HEITHEEERTLONREVR, LIV EALEAVHALEETEL TS,
BUAEART, RE~WRETHS, BEFEHET, FAF - REFICELLTHNS b
DODRH 5,

HARkABTE R A

AR 2 R & D P OEET, ORRAETH OB AR, Mk (~ ki) o PIESE ik
BTHD, WAPOR S, JEH LB ICEET B AT TIEEDR ~ R E T, BEINCAT < ICREVIE
HEMEAEMNRLL Y, BEEREET 28052, SRMONE S TIXAEm bR,
RIS, WROEGEH CITTR CEAZ LY, POMRERET M NH L, EHEN
ELWbDbb o, FEATAFR~FEART, REMENREEL TV L, ZEAELVHO T
AL - HERZAEL TS, DY EAFVRAET, AREDOHWEITIEGMEE R LT
ET D, ARAITEAR T, BR~FHET, REAKLTWIbObLH D, BERITHEAT,
RNV FRIEA - FRILAAICEM L TND b DONREZ W, BIRSTME L TRA - LA A - BEIX



- BT ZATND,

hBEHEE

PEARTICET B/ O S TH D, HIEIT, oORL bk % MOV IR [ 2 0 PIZEAE R
THHN, BERELIEEIEREEEOR Y bH LMD, MERAEREK4mmT, HE~FAEEZS
L, RHEHENE LV, A% - ) BRAITRIRIE CHWEEZIRD T D, ARG TR GG,
PHB~ME T, IR EZ ST 0R e 5, BERETHWADART, BElE 234004
o T D, RIEAILLTWDLDNRH D, TDIEN, MaANEN, HIKA - % ko<
W2,

sMIBTERE S

BrmEOFRLICEDN, SWHRADD WA, SMIBMEI NI m L T2, Tk, #EE
DEEREMETHD. MEAIFEFB~ AT, SAAAICELL T2 bDORH D, B E
AFPRAOELIFFFLL, AREIRMEMERLTEL TS, BERIKNHY, fhi
o BIERICEEL TV D,

0. 6. 2 ‘Ehfbrs

B R L T RIS O m 2 B T 5 b 0T, ARIEHIEN T, Z OfERME
BAROY%OBHEZ 5O THML TV D, HAOHERSE & 0RO —EITITELh LM
MPTH DD, ZOMOES TIIIFRMA T, I LT, WA Tl EZ LI L 5 7%
DAiER LTS, F, 87 BRI TITEMERIE CHRS TICA VAL, o, ThEMEL
TWo, ZOXIREERDIE, B L UMK O, 2N TORRRLY OKTI1%, Z 01k
WA OIE (& ICHARAHT) <, FEE CEEEY) oMlficik, HREIHTE LR > T
W5 ZEERLTND,

H RS IR E R AR TH D, HEND N OnICREIEND (BB33X), 72721
FEOBURIIMBINTH 5,

Koy 2 50 2 ORI O WNEALMNFE (BAE) Th o, RHOHZHEO b ok
OEARNRRE (F=R) Tho,

PERMNES (AR BB Y E 51TV OhDEICH T b D, g O KA
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GEOLOGY

1. General Remarks

The mapped area is situated in the coastal area of the Pacific, Iwate prefec-
ture and embraces a part of the National Park Rikuchu seaside districts.

The area is occupied mainly by Paleozoic and Mesozoic sediments and gran-
ites. Technically, it is divided into three belts, namely the North Kitakami, Iwa-
izumi and Taro belts from west to east. Steeply inclined structure with a general
trend of NW-SE or NNW-SSE prevails throughout these three belts. The North
Kitakami belt is occupied by Paleozoic strata, the Toyomane formation in this area.
The Iwaizumi belt is constructed by Paleozoic (?) to Mesozoic strata, the Iwaizu-
mi formation. The Taro belt is made up of the Rikuchu group of the early Creta-
ceous (Neocomian) strata. The above-mentioned three belts are separated from each

other by the Kuzumaki and Taro tectonic lines which are represented by faults with



phyllitic rocks and crushed zones.

The granites are intruded into the Paleozoic and Mesozoic (including the ear-
liest Cretaceous) formations which, in turn, suffered thermal metamorphism. The
granites, together with the steeply inclined and folded strata, are overlain by the
early Cretaceous (Aptian-Albian) Miyako group with a remarkable clinounconformity.

The Miyako group, consisting mainly of shallow sea sediments, is inclined
gently toward the Pacific Ocean. The conspicuous diastrophism represented by this

unconformity is named the Oshima orogenic movement by KoBayasHr (1941) .
2. Paleozoic—Toyomane formation

The Paleozoic strata are distributed in the North Kitakami belt, and named
the Toyomane formation. It is composed principally of black clayslate intercalated
with chert, sandstone and volcanic rocks (schalstein) in the mapped area, and
strongly metamorphosed by granitic intrusion. The fossils, though very scarce,
comprise Permian fusulinids, Neoschwagerina, at a certain horizon belonging to
the upper part of this formation. The geological age of the formation is ascertained

to be Middle Permian for at least its upper part.
3. Jurassic~Paleozoic(?)—Iwaizumi formation

The formation constituting the Iwaizumi belt is called the Iwaizumi forma-
tion, which is composed of black clayslate, chert and limestone, intercalated with
sandstone, volcanic rocks (schalstein) and conglomerate in the mapped area. It is also
metamorphosed by granitic intrusion.

The fossils contained in the Iwaizumi formation is very scarce. Fossils near
Iwaizumi belong to Mesozoic fauna. They are as follows: Microsolena sp., Tham-
nasteria sp., Stylosmilia sp., Spongiomorpha sp., and Stromatopora sp. However,
the exact geological age of the whole sequence is still indeterminable.

This thick formation more than 10,000m is assumed to be geosynclinal sedi-
ments developing on the outer side of the Chichibu (Honshu) geosyncline during

the probable early and middle Mesozoic era.
4. Early Cretaceous

Rikuchu group (Harachiyama formation)

This group consists of large volume of acid and intermediate volcanic rocks
and clastic rocks, indicating geosynclinal sediments accompanied by keratophyre.
The group was folded and faulted before the intrusion of the early Cretaceous gran-
ites, thus presenting structural patterns similar to those of the Toyomane and
Iwaizumi formations.

The group scarcely contains fossils except one locality near Omoto, just north

of this area, where plant fossils of the “Ryoseki type” indicating Lower Cretaceous



occur abundantly. The thickness of this group may measure 5,000m in the mapped
area.
Miyako group

The Miyako group is exposed at several small and isolated areas along the
Pacific coast. It is represented by littoral to inner neritic sediments which cover the
folded Rikuchu group and granitic rocks with a remarkable unconformity, inclining
gently to the east. The group begins with boulder conglomerate and consists mainly
of calcareous sandstone, shelly sandstone and conglomeratic sandstone with subordi-
nate amount of sandy siltstone.

The group contains abundant fossils such as larger foraminifers (Orbitolina),
hexacorals, pelecypods, gastropods, ammonites, belemnites, echinoids and calcareous
algae, some of which are reef-building organisms and exhibit some Urgonian aspects.
The Miyako group in the present area is stratigraphically represented by part of
the group in the type section to the north of the area and is referred mostly to the
Upper Aptian as evidenced by the occurrence of ammonites such as Diadochoceras
nodosocostatiforme and Hypacanthoplites subcornuerianus. The thickness of the
group is about 120 meters.

The group is subdivided into the Raga, Tanohata, Hiraiga and Sakiyama
formations in ascending order. In addition, there is the Hideshima formation which
is of undeterminable stratigraphic position. The uppermost unit, Aketo formation in
the type area is not exposed here.

The Raga formation, 20 to 30m thick, is exposed only around Taro, and
covers granitic rocks. It is composed of boulder conglomerate with subordinate
amount of calcareous sandstone. No fossils are found in this formation.

The Tanohata formation is underlain conformably by the Raga formation at
some places, and lies directly on the basement rocks at other places, where small
bodies of reef-limestone are found on the unconformity plane. It is dominated by
calcareous sandstone which is conglomeratic and well cross-bedded. The lower part
of the formation is rich in conglomerate as well ; the upper part consists of interbed-
ded sandstone and sandy siltstone at certain places. The total thickness of the for-
mation is 30 to 47m, although that of the lower part is variable from 1 to 20m.

The Hiraiga formation, about 40m in thickness, consists of calcareous sand-
stone, shelly sandstone and sandy siltstone. The lower part is dominated by sandstone,
including a variety of fossils abundantly ; the upper part is composed mostly of argil-
laceous sediments.

The Sakiyama formation is made up of concretionary silty sandstone which
contains a number of carbonized wood fragments. The thickness is more than 15m.

The Hideshima formation, the lower and upper limits of which are not exposed,
is characterized essentially by alternation of graded sandstone and mudstone, both of

which are 3 to 30cm thick, with occasional slump bads. It contains mollussan fossils



very rarely. The formation measures about 70m in thickness.
5. Quaternary

Terrace deposits of Quaternary age are distributed in a very limited area,
and consist of well-sorted gravel.
Alluvial deposits, composed of sand, gravel and clay, are developed along

coasts and rivers.
6. Granites

The granites in the area are of two groups; one is the Taro granites and the
other includes the Miyako granites. The Taro granites consist of four intrusive
masses, the Taro, Kurumihata, Nakasato and Sotokawame granite masses. The
Miyako granites consist of three intrusive masses, the Miyako, Tanohata and Koshizu
granite masses. The Taro granite is exposed only in the Taro belt. The granites of
these two groups are ascertained to have been intruded after the deposition of the
Neocomian Rikuchu group and are overlain by the Apto-Albian Miyako group.
Their isotopic age determination shows age of 112 to 123 m.y.

Taro granite

This granite is represented by pale red, fine- to medium-grained granodiorite
or monzonite and is stock-like in shape and heterogeneous in mineral composition.
Main constituent minerals are plagioclase, potassium feldspar, quartz, hornblende
and biotite. Biotite is often altered to chlorite.

Miyako granite

This granite is represented by medium-grained granodiorite and quartz-diorite,
and is extensively distributed in the area. It intrudes the Paleozoic Toyomane for-
mation, Jurassic~Paleozoic(?) Iwaizumi formation and early Cretaceous (Neocomian)
Rikuchu group and metamorphosed them thermally. Main constituent minerals are
plagioclase, potassium feldspar, quartz, hornblende and biotite.

Tanohata granite

This is narrowly distributed in the northern margin of the area, and intrudes
the Iwaizumi formation. The granite is represented by coarse-grained granodiorite
and trondhjemite, showing occasional gneissose structure. Main constituent minerals
are plagioclase, quartz, potassium feldspar, biotite and hornblende.

Koshizu granite

This granite intrudes the Iwaizumi formation in a small stock-like mass.
Main components are plagioclase, quartz, potassium feldspar and biotite. The gran—

ite contains garnet characteristically.
7. Ultrabasic rocks

They occur as very small intrusive bodies near the Taro tectonic line. The



rocks consist of hornblendite and serpentinite.
8. Dike rocks

The dikes, except andesitic and basaltic dikes of the Harachiyama formation,
in the area are represented by basalt, andesite and rhyolite bodies. They are of two
ages: one is just before the intrusion of the granites overlain by the Miyako group,

and the other is after the deposition of the Miyako group.

9. Metamorphic rocks

The Paleozoic and Mesozoic, namely the Toyomane, Iwaizumi and Harachi-
yama formations, are thermally metamorphosed around the Miyako granite and Taro
granite. The metamorphic zoning of hornfelses derived from these formations is

shown in the following table.

Table 1
\ Zones
T I I I
Original rocks . __
\
Clayslate Biotite Cordierite Cordierite Garnet
Sandstone Muscovite Biotite Biotite Muscovite
Muscovite Andalusite Sillimanite
(Andalusite) K-feldspar Spinel
Schalstein (volcanic rock) of | Actinolite Hornblende Hornblende
the Toyomane and Iwaizumi | Biotite Biotite Biotite
formations Diopside
Volcanic Andesite Actinolite Hornblende Biotite
rock of the Dacite-rhyoli- | Biotite Biotite
Harachiyama | te (Cordierite) K-feldspar
formation

ECONOMIC GEOLOGY

The Taro mine is the only worked mine in this area, and produces copper,
zinc, lead and iron sulphides. There are other ore deposits of a small scale, which
were formerly worked at the Yamaguchi mine (Cu), Makaino mine (Cu) and Hizi-
kuzu mine (Mn).

Taro mine (copper, zinc, lead and iron sulphides)

This mine is one of the principal mines in Japan. The ore deposits are scat-



tered widely along the sheared zone related with the formation of the Taro
tectonic line, but worked now only at the Nakanomoto and Ottate deposits. The
country rocks of these deposits are the acid and intermediate volcanic rocks
and shale of the Rikuchu group (Harachiyama formation). The ore minerals of the

Taro deposits are mainly galena, zincblende, chalcopyrite, pyrite and pyrrhotite.
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