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HINCED BND. IO —EIEREE [hoa) L LTELTHS (H8N). AEDOBE

FIRARBICH 5, ARRIFHIEN ClatiFIcEH T 5B Y T7a< & H500mEl LIZiET 5.

B ARG OAEIZIEIENS-NAO WO, 20-45" WO [RIAHERS 2R

BFER ABIIAMEEOR FAE T TIRIERITH 5. FIFFITIED TR =R/ PR
. ZBEHTEL TITAITE 2> 5 AL R 8 T o4 B Ic 2 h e RES I B DR

5.

B AT UTEROREELZRORV UROOESENLRY, WEES K ORI & 2 5

HT5., ZROIEEL OERFZELE V) B LEFEND 5. EERUBEES T RICBETH

0, BYbEZT oL 2 A TR EADH 2 WVIFBEEHFOT, EMIBRICHEEL 720, 7@ E CTHIIR

%8 FFIEOEE ORI (BT “Won” | AL 2 KITRS)

8) ﬂﬁEIMﬁJ i, UTREKETH 5.
9) M4 DEEICOWTITAH T (1982b, p. 15) B0,

_11_



F1ER FMFBENTHLE (R REGENEbat)

Ammonoidea

Prychites compressus YABE and SHIMIZU
compressus hamadaensis ONUKI and BANDO
rifunus YABE and SHIMIZU
yabei SHIMIZU
aff. cognatus (OPPEL)
nipponicus BANDO
miyagiensis BANDO
sp. cf. P. trocheaeformis (LINDSTROEM)
. Spp.
Flexoptychites matsushimaensis BANDO
Beyrichites chitanii YABE and SHIMIZU
Arpadites? sp. indet.
Hollandites nipponicus (SHIMIZU)
Gymnotoceras paucicostatus (YABE and SHIMIZU)
Protrachyceras reitzi (BOECKH)

Miw vyl

P, sp.
Kellnerites cf. bosnensis HAUER
K. sp.

Paraceratites aff. trinodosus (MOJSISOVICS)
P. cf. trinodosus (MOJSISOVICS)

P. cf. wardi (SMITH)

P. orientalis (YABE and SHIMIZU)

P. cf. clarkei SMITH

Monophyllites wengensis (KLIPSTEIN)

M. cf. wengensis (KLIPSTEIN)

M. sphaerophyllus (HAUER)

M.? sp. indet.

Japonites aff. ugra (DIENER)

J. cf. dieneri (MARTELLI)

Epigymnites aff. jollyanus (OPPEL)
Anagymnites aff. acutus HAUER
Tropigastrites aff. halli (MOJSISOVICS)
T.? sp. indet.

Hungarites nipponicus BANDO

Danubites sp. indet.

Nevadites ? angusticostatus YABE and SHIMIZU
N. ? japonicus YABE and SHIMIZU

Nautiloidea
Syringonautilus japonicus YABE and SHIMIZU
Pleuronautilus (Holconautilus) yabei BANDO
Pleuronautilus ? sp. indet.
Nautiloidea gen. et sp. indet.
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Coleoidea
Atractites hataii BANDO

Bivalvia
Daonella kotoi multistrata YABE and SHIMIZU
D. densisulcata YABE and SHIMIZU
Myoconcha hamadaensis YABE and SHIMIZU
Pecten sp.
Pedalion sp.
Megalodosus sp.
Nucula ? sp.

Castropoda
Mellarium? sp. aff. M. nodulosum WATERHOUSE
Pleurotomaria (Eymarella?) sp. aff. P. (E.) praebaucis KRUMBECK
Lepodotrichus ? hataii HAYASAKA
Coelostylina (Coelostylina ?) sp. aff. C. (C.) abbreviata KOKEN
Gastropoda gen. et sp. indet.

Brachiopoda
Spiriferina kaneharai YABE and SHIMIZU
S. cf. lilangensis STOLICZKA

WERHBLTWSIORBEIND. BEIIZ 0%, BE - WEEE I ecm)M D & X [22miEE D
EETHRBLTWS., WEITEALD b —BRILBPEATLIZELIEL—X L0, B EaR ) LR
BAERELTND.

LB KENDHITL < OREEWLADENT 513, Budlbn, #Bba R - #AH, 1976),
AJE kA Rhizocorallium (FH1Z72y, 1982 b) &b b TWS. YABE and SHimizu (1927),
SHimizu (1930), $KH (1958), /NE - ¥ (1959), Banpo (1963a, b, 1964) MK T' HAYASAKA
(1966) e EDMEEELYDI L, KOLBY THD (H1F). “ekBanoo (1963a) %, AEH
© Lepidodendron (ZHEBL L 7=t A OFEH b LT 5.

B Banbo (1963 b) DT L EFA M X DENOH — L ZERORHUR OIS LauE, AE
DOFRERIE, Anisian 725 Ladinian (20725

m 2 O A B

FIRFRE T, Smckn, HdEARAOAEROREROAVEDERBEEEALTNS. T b
F— ISR -3mEREE O /NI e b O T, KEHIN TIEZ < e, Biba %) TR E 2L
TS, AEIRITFIFETICEAL, TOBPHE ROMICEER»PLRNEEND T &b, KX
TEHEE DS =R D—2 & H7pEND.

10) fid T/MEBIR b O TH Y, HEK FITERIAS L TOHR.
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1982 b) KROMER#IC ARG ICE DN D, NEfT ) K<, T b, 18k - VT
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J& E TIRifER OHERM ST S h D,

BRBITEOABLEY &b o CREHIE=R% RESITEY, RICLIEE ORI A - KL
5 R OBAERE DN DI D .

VTR L R RIS - KL B R OV B 72 0, BEIRE YV MNaEE BT 5. AREIE—
MAEFZE T L <, ZOEEMEICZ L.

WADUE I, €O FEIIEKE - KBRS OB D 72> THEE Z &R, EEITEE LTIV hah
573 THIREW A2 HET5. ABIZAaARE LT EF~R L, £ MkomHRE < 2 5 6
DD, ARBITRDCR R OREBIET & 25T 5.

P BT TAR R HERE L 72 S B0 KT HERE) TS bR, SHEOEF E, 5EEICR S5
23, AREEHISIZIZZ 05 HO O 2 HERRO bhd . RBIZFRICEAEKANLRY, —Hicy
v NER OB S 2 a7 5.

WEREE, BICABE - BREENORDERET A A MEAKRORIEEDEENS R D 2D
OFE & O SN D, ABITREEOHRAIIC, b L& Tl 2ok UEHIC LY b
EhEnEboLfESNS.

KGBITEAL SV MEIRFES DB T, BRI EEEaY 5. —3, Hais &M%
D, ABILEMEOERF L, 4BBICKY SN2, ARIFHISRICIEZ 09 B0 TEHO Z>0OHE
RO LD, RBITER LA EZHET .

NG 6N HIEEIERNY, REREERE, 2L U CHBER CEARY, REBEBEHLET
2 HIBIZ - 5 D NW-SEZ2 Uy LNNW-SSEJF il OFF I I il ST D, Linl, HEIEE
IO EEEROATE L Ry, FOHEICH L CIFRMASME R L TS, KE BT S
B EITIZDNT COHIRE FLICE Z 572, T A A MEOKITEENZ L - TR S iz
J&@ - HAT, FAELIHEERICRIR L, ARRIEHE TR B L DT D (H4-5-6- TRBH).

V. 1. 1 E£E (Sh, Sht, Shb)
WERIIEICL A" KA (Sh) - AEKE (Sht) ROEEOMELE (Shh) 225720, KK

1D FRC TiaRy) REHSRIC T ES 5.
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IEHIECHT S = RO FHZ D 5.

WREE fEH, (1982b) @ THEEE) 10X 5.

B AT ORI (LR KIEHEN) ~ESEKNV. AHE2 (1982 b)
ORAH, R L, AEO—HOEMEERE CE H0H0 T, #xz Fiko X5 1cE
TS,

SERUVBE HElHHIHTT TG RiEHSN~, Eemils Mis) Riggn -~ & 5iRic
AT D BRI BRI TI200m-250mTH 5.

W ARXIEHEOAE O ERIINSZ VD LN3OE, #HAHT10° ERE T, dbBE M8
RIS OB & RARTH L. L Lk M) KEISIC AL &, EMFREICNE-SWI LEW
FINTHAC, e UTHIITIC AT 2RI B 2 L T 2550 F— ARG Z R LTV D LAk &
N5 (GBS, ZBARBO LM~ A 5D 2BAEPCE (Sht) O 5, HEETTEATAHIICNS
TRV UNEMED P H DEFEHEE S 5.

BEEAR FEORLLEHELZE > TEBYFALNICRERBRICH S, 72720 LEESENE N
W, FEEHOFEMIAH CH D, EHFIEMITEICEAWRE T 5. 225 RFIT 2ROl T R
ATIEBEFROED D8 & 2\ I I EEA RS I EbLD (B2
BB ABITREEOCEIKRRZRABEN DR FEE (Shh) & KINABES - BKAESS - BRI )
LR % FH (Sh), RO LE—fx b#E2 50 28AEIE (Sht) 20052 &R TES (H9-10K).

%9 ;1 SRAT5 740 1
HOPE THERE) « ThA )« TGy« TR Z26EH) O—@REE10-OZ UG T 5.
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EEE (Shb)

FLFCER AR MO N TIEAL PSR IS PSR SR AT 20, Zh X v Aekk M) XiE
Mol AL IR RIS DM T 5. BIEITARREHE Ci34-6m, JLRG~ELRD, FR20mic
BT 5. LIS - BUEWS - AR - JEMSEESE RO EA 7L LI = RICHKET 2 Al OB S
N, EEICHOTNCRIEMEZ R X5, MEIZERD L AFHRO L ORZVA, R EmoE
BbHEEND (Mg KIFHIEN) . EREIIRRAEZ T O ORERE R R OS2 0, BRI
fRvy. BRI, T ORI e Lo EHE O ABEE TH S ).

E®B (

F L LTI IRAHEA K ORI A B0 . e LT Rkl eS¢, |k
U EER A R OEICE 3 < 70D —RICHRIRIEE I CTh 528, EhIZ flow unit OB A3 55
SERELCFOREIAZTRTI LN (FHIK).

KL « BEIK A S 2 AR B A BED KER YT M@ A SRR A 2 A, 2B b

DIED, ZHERLONEEN TS, TOMY T AFR LA R OREIROBENELRNRIEL, £1E
PN T~ 518, B (LMEEAE L SEB =Rk ARV RENLEEND L IR 5.
22 A R 10-20emARE Th 528, FALITE0em-ImIZET 25D b H 5. LHE =Rich
KT AHUL, 13 A LB T THS.

RICEEEOIMBIIME L THfiE <, RtV LIFHIKAZ 2T 5. L LEUEAEAIZEH S Tk LiE
U ERZRELZ R TIED, EBROBEIBICOMT 5 b OidRa 0 LIBEE#0, B RE b H
SHEELTWD., ZHEAENROLEL L 0T, BHFREIICERSZERALEE X
HAILTWN D (R - N, 1962).

FHBOHEEYUE & FigHy ISV EYEICIE, N EIVEEHRIEEICE & BB S ——IRIZIR R D
BAAUEKE (Sht) SIXRRDZ—IEL TV 5. SHSMREEICH T (512K, YR AKRME G S
FI800MADFINFHT & DEEFUTE W EHIC IS W T ORI N2 b DT, BHem-20emiEEE D% |11
fEE RS, BB LTVD. BIAEE, SR TIE, A%k - FEEMOBT KOS b
2o T, BHOWREMEL R TSNS 5. BARKEL, WETOHAAMEICHED b, Bl-2ecmd
TIEHAREEGA TS, BAITAG—RE T, Z2emfEfE, Z0O—5ITFHFIC oSN TRICEDY, %
DOFAPEEEZRLTHWDHHDEEZ BND.

BRgERKE (sht

A O_ L~ EEE 5, P MG RSSO IEEE —#70 ALHTT~, ARRIEHURN O
MRATAHT E THARIC A L TWd. ZhABITBEI S vy, [EX1320-50mTH 5. AT

G b, ARERIOE IEAE O — A & 1002 5 BIfRIC

JEIEITHERE0MICE L, MEHIRTH L. BRI bRy, BA IR Emm-2cmfg &£ T,
A -8R 0OE 2T 5, —BICRIBITEND, BOKE2H 0 LI UISEHERICER L s, B8
PlEATS - AT RORIEEAER N EEND. FIFNTKILTAEDIRD HILD.

B AEOLRIAABIIONTAH - fEH (1980) (ZK-ANEIC X 2 2H OISR L LT22.3

12) BBIEA (1976) ASAJE DL AL EDHEZ 6 flHE LT D.
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IR SERJE EIBOBHK A B ORFIH FURIT- =500, Tlif) DR, AL AR5 2 PR T)
B ERICHMRS BV - B - ERETEE 2 EOAMELVEEA TS, O LS ICRABHN,
flow unitD JEEEH T, 55 <IEREL T b0 L b s,
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F12B  HiSRE R O SRS OTRE GRMTRL, R 2 RISRT)

MaZ, F7=AH1Eh (1988) ITAREKE (Sht) NHEMEELI- b aiERmiconWT 7 1 vyvay .
T v Z¥RIC & 0 23 IMaD HEHEREZIRE LTS, 26 ABO BRI E 26
no.

V. 1. 2 {£HETE (Su)

Vel 3R EH A OWR L, THhEREOKIUEND L2508, KOEINZL > THBE L
HFE L 72 b OBV EENTND, — I CHIFFE 2 EEE-> T 5.

HMER Hanzawa et al. (1953) @ “Sauramachi Formation” 2 & %. M - /i (1953) @
NRMASE R KOS (1967) o TMEFITE ] ICIHIEHY T 5. ARE T, %ikoMRE L o
REBAFRE DT 5 BUED FICRET 5.

R SEE TN D MR 8 A R R TTRITICE B L — R

SHERVBE Bl 5305 KO~ EBIRICH 5. BIRIF200-250mTH 5.

BiE B DL TIENLO —20° EOsEM], 15" -25" EOMERITH 543, A & 0 BTG 5 TIEN30" -
70°E, 5 -10°SE& 72~ T, HEM LR, PV F—2ROMEL R LTV D, EHfE RIS
UL NEMEOWTEAHEE S5

BFER AmE il KIUAEEES D OISERE RS RIRE S - BIKE YV MNaZ P Lk 5
JEHELL B AEHITIE L5 (59 -10-14K) . T OHA, ABITESB T (Sh) »HI3EAWB L,
EEEORAEIE (Sht) (2 L CIEHIDIAA TS BARER 2R T35S, SRy

13) ) Z IR v 7 ) P A T O A D OFEFIC R B S
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BISK EENMFEMATC Y 5 EHE & FIFE & 0BG

I

M DRI LT, BEEARNTT ANy M 2BRICH D GBI . EALCiTMiERnEs
BT D, B CTHIC LALOREIVE S 5\ IEEHTHE O Mg & O RE I s EEERE DI
% (H8314).

B2l AEITKIUNESS - BIKEWEE L L, BARKE - BEIKE TV ME RO RE 2 5E 3
B, INHIEFHWCEET 525, AHOWGZEER%E LS, Efticz Ly, LaLafke LT, T
KL EEE N T, B ICEEIKRE S - BARIKEN L R0 LV BN D 5.

KBS (38514 - 16[X) (2 RCRZIEE O M —d D SR S 1L, ZAUSIIT 7 AE TRl e
HOLEZAERLDENRD L. FTARRNOIEMEES - OABEREOHEENEEND. BAIT—K
WHem-20cmZ2ETH DA, IMIET DD LD, HEITEIKE O & 2 VW TIRE R EEIKE T,
IKBfE SN TN S.

BB A T — /R IC D720, etz 2L, BaRA/hSRZBIEF 2 G2 EAZV. BET
BIBRC, B8 &I BRI LTV D, TAEZHIEI L THERE L TV 28 LI LIZBISR S LS.

RO ECE IIAE OB FICS < #ERTWT, TRENORE S 1THEm-10m, HEK G —EK O
ZREL, Z3emEEETCOKAARKRAEZEZATNS, RS LIXHWERAZ R L, HRHERETH
5. ZlEARE L < &0 CTRIKABEERE 2T 280055,

YA LD, ARIEHITITIE SEMOMRIEEK S & 2 WITRHIKE 2V MaDs, Eo—EBICHiR O S »
FENTND.

LB BRKE v MED DA ZERT 5. Okutsu (1950, 1955) 1XAVE R UMEFLE D> & 7 H
TOMEY b ALY HELRYEE (Shiogama flora) | & IEXY, Z4uad Comptoniphyllum-Liquidamber-
Ficus TRESIT b s L LTS,
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14K HERRRE A DATHRT I ~ O WA ORI CRETTRR, WE AR 2 BIRT)
JEHEARD D, EIMABEEEATND.

15K VBT O KL PEEE - BRI E - K LV MEOBEEE GO s, IR 2 RIoRT)

_21_



F 7o KA EMk A & LT, Eostegodon pseudolatidens YaBe DREH AL SN T35 (YABE,
1950 ; =R, 1954 ; £&M, 1967)'.

V. 1. 3 #®RE (A)

MEpUE IR I m L7 IS A U, TSRS IC B e D, FENE ISR B S - BRSO
HIGING 7o THES B, LR~ L SE LTI MEEERBICBLT 5.

HEH# Hanzawa et al. (1953) @ “Ajiri Formation” (2X 5. JEH - /Mt (1953) o [HH A
JE L) ROMEM (1967) @ THEFJE) ([TIZITHY T 5. ARG TIIARE & e & O5ER 2R Ak

AN ET D BEORIE L TH (59 - 10K).

WM SRR D EIGEI D Hg

SHERVBE B2 54007 el RiEHS~ S HIRICAmT 5. BRI, mE%Ho/ N8

& D HUE O D R L AL WO IERE S IZRIT 223, 200-250mICET 2 LHEES N D.

HBiE  ARIERE CIEAMICNS-N30 EDER, 107 -40" EOHRIZ R AAHEEEZ 2L T 5.
F AR FINIZ O/ MBI L T D10,

BFER TMOERITEZESIZE,, EMIoRBREICEAICEDND (el Mg XA
THZESND). BREBLOBRICO VT —MAEG LT 2ERALH D (EH, 1967). LBAEOS
AP I3 AL OB e K Ot A g (SRR L D (HE31X) .

Al ABIE, O NEIZRICEIKEDS - BRSO EREND 2o THYS 2486, & FENCEBAERIR
ENFEET L. EEITI L MEROWED LB LI BB T, BIKEROEESOEBEAHET L. K
B, EHERIIE EFIEE, MR T E SR T AR H Y, FREN LV MED G
DLFEGIMER L 18D,

KIgDE TEICIE, JESEmrS10mA Y ORI AR AFEICE S FE L, HRiTE L O5RR 4L
TW5 (B16K). 7272 L ZHUT 1D flow unit 157225 O THEAR L, BEEOBRALIKARENIZIZR
—JBHEICRE L TVHBO L LTESIT HD. LIeh o THANC X > THICEIRE R A E > L
NEDOWE Z A TEMD ALK TE, FIBARIKE DIEOWI/RE ZAbHD. LinL—K

CARE i FE A (5 6 DR AR TR AR, BETHY, NERZIEEERE2ZEATND.
BAIREMM-3cmZE T, IRAR—H{Bexr 2L, M EI<EE LTS, LIELIERIES D0
IFEL LR ZIB L 25 (HELITH).

TERIE, EICWFIKEAOEIKEE - BE D HEN S 7> TR 2, LH~REICVV MNEE R

. BB T — R ORI, BAARCER 28 A THKDEN DAL, L ZAITK
S THBICREIZ TR L, FLENCHERRDOND. BIKEITHRLO b ORLWR, BALEIL

HABEEZEE VT, TUTNRARRE, BIKABES BT 2 bd 5. BEEI3EEem-20cm
FEEE F T2 s o M — T A SRERL S, BEICE BRI IDAE DRI L o RRIS/EL T

14) Hanzawaetal. (1953) KON YABE (1956) CIIA(LA OFEHEHEITMIEE T L e>Tnb.

15) HigA DMK L 27 F%Eim RO THAGLI) BRI BHIEZE S0, &2 WSRO T HIVTETE LRV, FAURIZIEBI/EDR
MM LA T A - =T A5,

16) JEMIED (1965) &U{#ﬁ%ziﬁ: (1982) D/NETERRNT DRFFEN & % .
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H16lX  HEPUE R TR OB BEIKE OEREA (ERETTEA O A0S, WU A X 2 ISR )

FLT MU R OB RIS OREIH (RAITINT, BTG 2 IR Bibd 5\ IEEE L
LicARR &5,
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L. FEIEARICAT ~DEFEAE L.

EEBIE, 100cms b 2mFRE o AL C L E
L7 ME RO —HKI S D70, &2
HICE VB EERAT D, B~ v MAR
BHLZ2Y, ES10mzgdikor L be
b bns (BI8K). v MEIIRFKAT
L<CERL, FEBEICI>THEER>TWY
L. BAA MR - BlEARZ<EER T
5. ARSI IRIK G — A R L, B
& Z Ll LT ~RIE LTV D ZEBE . —
HCHBEHECREHNEDOND. BAR -l
MR - W - AMlbaREENS.

BREARELHOVL MED S BIWWE TRV
DI, ZOFEEPRERE SV MEREO—EHT
KRORIZEE v MEEEOZITEERLL T
5.

tam AKEOEEL L TIELLMEDEA CF
2F) N, EE»LHRMA B3R) ¥, KT
B BES N D EEEAL A (FREE 1 R) MpEHT
L. INH0E, BERPORMEND
Desmostylus hesperus japonicus TOKUNAGA
and IwAsakl DFEHB HNTWD (HAN-
zawa et al., 1953 ; SHIKAMA, 1966).

B AEE OB ARKENDIRELT:
DA LHERDOT 4y vay e Ty ZIEICK
HHSHER E L T24. AMa D #E Sh T
5 (CA3E, 1983). ZOoOMEITESE» L5
LBNIRILS 74 vvar s FT v 7iEIZED
Jcht 23, IMafk O K-ATIEIC & 5 Bt &
R23. IMa (i) &JEFFRYIZIE LTV 528,
BEOFIANTIZIER —FER e AR ED b L
nigv, WIRIIC LT HIRICHE 5 AR
& LIRS TR D RERH 5 9.

KIEEH OEMLAREIT VbW 2 5 EBRE
WY L (MIJE, 1955), BAbA B4R

17) B E AR AT 2 b O,
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Dosinia (Phacosoma) nomurai, Sirato-
ria siratoriensis, Tateiwaia tateiwai,
T. yamanarii, Vicarya cf. yokoyamai
7o &M REMEE (KEE, 1941 ; CHINZEL,
1978 ; #4746, 1981) (T4l L-fEZHEA T
W5, Zo5 b EbaEEIT—RIiCHTE T
Bk & Pt (g (2T To
LOTHDH'Y. RHTHL Vicarya BO
! FEH T B 4E{0IL16.5-15. 5Mak S b
(, 1981fR"). FEibia & bibiERK
00m | L B IR 0 % C ORI EE A

ol
15
—
e 3

s NS '?M‘JFL«\_ N e ‘7\ AR

i e Tsh. RO WS sh, 20— 1316.5-15. 5Ma
BN WREBOEYILE - AILAOCENN (REummefeFs .o, B -
FHo L uR (R F0R)  0-08 oumEBamz - 3 ORMAICDIES (BRI, 1982). T

ROTRICHET 2. HAPLRIE b o> b B O A D R 0
PUNAUKERDT 4 vay - b Ty 7 ERE LTI SMap i STV D (FJFEAy, 1983).
PO RS Bz b2 RAT D L, MERORR ATIHH IO O KM L 52 5.
EEBE AN O BLAREIT OV TRl T A< 5 (55 35 - H191X).

fiHy Actioncyclus ingens V' — > & L CHr

2R WREELAERILE FBBHEH—TH (Loc. 041)

Picea sp.

Metasequoia occidentalis (NEWB.) CHANEY
Salix sp.

Comptonia naumanni (NATHORST) HUZIOKA
Pterocarya protostenoptera TANAI
Carpinus sp.

Fagus antipofi HEER

Quercus miovariabilis HU et CHANEY
Zelkova ungeri KOVATS

Cinnamomum miocenum MORITA
Liguidambar miosinica HU et CHANEY
Parrotia fagifolia (GOEPPERT) HEER
Sophora miojaponica HU et CHANEY
Smilax trinervis MORITA

(AE BE 3

18) AR P H R E S CnD (IR - 65, 1981).

19) + (1979 #) TiE 16-15Ma & 722> T\ 5.

20) FIRIZOWTIERRMEEERNL .

21) PEHEART - o B LT D L&, ARG TIIENEROEEROFERE 15.5Ma k09, IMa L T 5. Bk b B IR
LROIEEH N, 9D TR, %FELDON. 16 O FROFERTH S GERMIZ T, 1981 LY).
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I3k BRABEMBHLA

HFERAELCAKE, () BRZOS 5O0AREAKEERT (AR, XEBANE - FREMD

T species el oy g2 043 | 044 | 045 | 046 | 047 | 048
Acila (Acila) cf. divaricata (HINDS) 2
A. sp. 1
Nuculana sp. 2
Portlandia (Acilana) tokunagai (YOKOYAMA) 1(1)
P. sp. 2
P.? sp. 1
Anadara (Anadara) cf. ninohensis (OTUKA)
A. (A.) watanabei (KANEHARA) 2
A. (A) sp. 2
A. sp. 5 1 3 5
Limopsis osawanoensis TSUDA 1
Mizuhopecten kimurai kimurai (YOKOYAMA) 1 7
M. Sp. 2
Plicatula sp. 1
Acesta sp. 1
Ostrea sp. 2
Saxolucina khataii (OTUKA) 2
Lucinoma acutilineata (CONRAD) 1
L. sp. 1
L.? sp. 1
Lucinidae gen. et. sp. indet, 1
Venericardia (Cyclocardia) siogamensis NOMURA 4(4) 3() 1
V. (C) sp. 2(1)
V. sp. i
Vasticardium ogurai (OTUKA) 4
V. sp. 7
Clinocardium (Clinocardium) cf. narusawaense 3

NOMURA

C. (Ciliatocardium) cf. ciliatum (FABRICIUS) 3 2
C. (C.) cf. shinjiense (YOKOYAMA) 1
C. sp. 1 4
Cardidae gen. et sp. indet. 3
Fabulina? sp. 1
Macoma (Macoma) incongrua (V. MARTENS) | 28(1)
M. (MY cf. incongrua (V. MARTENS) 4 3
M. (M) cf. optiva (YOKOYAMA) 1(1)
M. sp. 57 3
Hiatula minoensis (YOKOYAMA) 2(1) 3(1)
H. cf. minoensis (YOKOYAMA) 1
H. sp. 1(1)
Solen cf. strictus GOULD 1
S. sp.
Cultellus izumoensis izumoensis YOKOYAMA 1

Glycydonta itoigawae TSUDA

_26_




W3R (058

N Locality
Species e

041

042

043

044

045

046

047

048

Dosinia (Phacosoma) nomurai OTUKA
D. (P.) cf. nomurai OTUKA

D. (Dosinella) cf. anguloides NOMURA
Siratoria siratoriensis (OTUKA)

S. cf. siratoriensis (OTUKA)

S. sp.

Cyclina japonica KAMADA

C. sp.

Mya (Arenomya) aff. fujieic MACNEIL
M. sp.

Panomya simotomensis OTUKA
Panope sp.

Laternula sp.

Thracia sp.

[N S T

2(1)

2(1)

1(1)

1(1)

Calliostoma sp.
Turritella (Hataiella) shataii NOMURA

Cerithidea (Cerithideopsilla) minoensis
IToiIGAWA

C. sp.

Tateiwaia tateiwai (MAKIYAMA)

T. yamanarii (MAKIYAMA)

T. sp.

Batillaria mizunamiensis ITOIGAWA
B. sp.

Vicarya cf. yokoyamai TAKEYAMA
Vicaryella aff. ishiiana (YOKOYAMA)
Bittium sp.

Epitonium sp.

Calyptraea tubura OTUKA

Euspira meisensis (MAKIYAMA)

E. sp.

Naticidae gen. et sp. indet.

Murezx sp.

Chicoreus tiganouranus (NOMURA)
Muricidae gen. et sp. indet.
Ancistrolepis sp.

Neptunea sp.

Buccinidae gen. et sp. indet.
Nassarius (Zeuxis) cf. kometubus OTUKA
N. sp.

Oliva sp.

Cancellaria hukusimana NOMURA and HATAI
C. aff. kobayashii (YOKOYAMA)
Fulgoralia cf. densicostata SHIKAMA

,27,
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WIR (03&)
— T e Locality

Species — Loeality  Toar [ 042 | 043 | 044 | 045 | 046 | 047 | 048

F. cf. striata (YOKOYAMA) 1
F. sp. 1 4
Megasurcula siogamensis (NOMURA) 1
Sprendrillia sp. 1
Siphonalia sp. ' 1

Fissidentalium yokoyamai (MAKIYAMA) 2
F. sp. 2

Terebratulina sp. 3(3)

Echinoid 1

AEBEHT 2 BIbAaD% IXEBAEM TH 5. Loc. 0440 BAbATEEIL, Kotaka (1958) @
“Vicarya, Tateiwaia fauna” , CHINzEI and IwAsakl (1967) ¢ “Batillaria assemblage” (Z#H
YL, # (1981) OEMHT 2 TTFROMIERE] THS. Loc 041, 042} Tr043(21F, Anadara
(Anadara) ninohensis, Anadara sp., Clinocardium (Clinocardium) cf. narusawaense, Cli-
nocardium (Ciliatocardium) cf. ciliatum, Dosinia (Phacosoma) nomurai, Siratoria siratoriensis
IR ERRBO B, ZOFMEIL CHinzel and Iwasaki (1967) @ “Dodinia-Anadara assemblage”
WAL, SHPE (1981) @ NEITFHRYEO “HAE TRESNDME) THhD. Loc 047H Anadara
sp., Clinocardium (Cilinocardium) cf. shinjiense 72 &3 H b b [Al#kIZ “Dosinia-
Anadara assemblage” 25BN THA D).

Loc. 046D HAb A BE4E1T Portlandia ? sp., Lucinoma? sp., Macoma (Macoma) cf. incongrua
7 W RRIHERE B FH > Nassarius (Zeuxis) cf. kometubus @ & 5 2R RENESR T, Lo
“Dosinia-Anadara assemblage” £V HIRIEZHFTeREEN D2 D,

V. 1. 4 BEE (Mt;-Mts, Mtt)

R IR BB IO R OEF R - xR SRR EICH L, BICBARKENSRY, vk
o BUREW S AT 5. ARIBEFR O L, B e RigHs < 5 MEIcxs sh: (6
FiEDy, 1982 b) A%, ARREHBUIZZASD S H O =G (Mt -Mty) IZHFRICEHET, B
Do, Thbbiv METE Mt,) & EBRaERETE ML, M) BEHT 5.

BB TRAPREBERARR (1963, p. 399, no. 229) IZFEH & L2 B I ORI A M BH

1%, v NEERE (Mt,) O NS, BRKARCERE (Mty) MHSEEHARD Z LN TED (520 -
21X) . FIZ NALOPEREAREPCEEE (Mty) RO FMEAERICSEE (Mt,) (3, #E#ED L)
O, AMIFHIRNIRIEL TV D LHEESILD  (BE88HI L O HVE W S ) .

ARITHEGUE & KRG & OMICH - T, FHCBRARIKENS Sl 2FETHD.

WwER i (1982b) © TEE] I2L5.

B REETEEICE LRI S R ST BEIR U (2 DM o s ClEBE T RigH
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9 ))

SHRUVBE AXEHE L= 7 SRS - e & - %%%%t%@%iﬂ@%ﬁ&(ﬁtﬂiimﬁﬁiﬁ
FHEICEEHT S (24) . BB IAERIC AT 5 2v Mg o T2, 28 (1967) 13/ &30
mMELEDBLREEICH S 23 5 Z & &5l 2 IV DMBIE D K5y BB EEICE (FEH D ORI 8
D) THDH LN TS AREMEATRN T & ZB TN D,

JER T AR T350-400miC S 5.

BE AET TR MiE#EZ 5D T, KIWIINSHO LR T, T L TWD8, T
HRE LI AT, ERENEFBER - KRR - BRERLOE « BERZEICX oL Ty
. FE P RBMEESICITARBSRD b, ZhboihEio Gk OWEoEmE, EeAL
NW-SEZ21 ) LNNW-SSET#H %.

BFBERE ABIMIoMEiELESICE, MioKZEBICESICEDN S, BRI ITHES
fil GE5M) RUHEME L (H88K), ML TEbhTD

AJg L FOLOMGUE & ORIRIE, ARGE O T B A BRI E 0N A3 DAL (T
g hikN) CEZENS. AFHIED (1982b) FMEORGRE, BoMOBIRKEE L Bl 2%

MK & 72 HEBRIT 22 <, BABRICHD L Lc. RRETHL OB 2T 5. T72bbEEMIC
X, BBEPICE L RO LNDHERRPEIR O L NEBEEY 1%, RERE —EEBORIEICH - 72

RIBHREMAHFRE SN TRV IAENTZbDEEZ DN, ZORPOREREEMAEE OMICITRE 72
WFEIBRIE 2RV &I LT D E iR i LFS - AR JE oL NEEE - KR8 LV N EEE AR
THEEDODIRNEE IV MR, EHE, BDCEEEIL TS, b b DX DRI L NEY
N—HIIHIET 2RI h -T2 & 2 A, TmE o E b MEHREZBR R EE O EC% IR O 3 T
JE@7e &, KITEENS BRI DU VG SIVREN TV DI T ERNERD Z &N TE S,

WERE L OBR (V. 1. SRERBEOHASH) [COWTIMHERERHZZ L. LiL, trik
HTRCE IRAHE OBRIA (BE321K) 123\ T, IEIRBEREIC, FMoRBEY /L MaiEichmikd 5y
U NABESRDIAENTOWAONBESND Z LD, REBELEFEIRE & ORI E 2R E R
v HEE SRS,

B ABIOKTHER L2 BORORERYEZEL L, YV NS - BB S EIET 5. JBF
OYEHE E, SIS S 4L, ARBIEHBRNIZIZZ NGO 5 b0 Lo —>OEER#EN T2 (5520 -
21K)).

8 LEEEEECE S E R RS OB EE D, RFEA RO Dentalium sp., Pectinidae 72 & 0
Bt G ZEHRT S5 (FEM : 55 B=EE Loc. 061 X V== EF #7Loc. 052, #20X). /v /L b
HIEN OERCA TS (FRE1HR).

B AER TEO TIMERAEKETENP LB LY a0 T o vy ay s Ry ZENE
L Cl15. 8Mapd s ST\ b (FIFIEA, 1983). FoAfEIxE# LA+ Actinocyclus ingens ¥ —
VICEHHNT, OV —rOFEMRIEL6.5-15. 5Mak Zivd (BKEEIE)Y, 1982). HIZAEO LALIZ)L

22) AHED (1982b) @ TAEEEIKABATE) LTOMETHSS.
23) ZHEOMABIE Ch 5.
24) RAEE EEEEAEEIREEE T O b O& RS . ZIUT MIOREE VL MEREICHE T EBEZ ORI NLTHS.
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1000 2000 - 3000m

20K MERE - ARBORRRER Y — P (HLRmEsssg s 750 1R 4% - (B8] 28R
REBONLEERR Loc. 051, 052 7T, ORU O-0 REAMDZIICHIET 2.

2
Hag
Py
)bg
LY
%E
* (ot2)
= |
o
s T
ya
I3 HOKES &
= Kl g,
%ﬁ (otb) FAIEEO S 5105
(oty) WHYE
‘, R
‘ FETUREIK 2
-3
® Y
B
%} KihBHE
™ o FAUALLEE
— 100m -
[]] ==
LAY .
58 (i L) mkEo
5 4[7; L[] enEo
o Btk
B =
B
o

FAR BRE - KEEOERN GERRfesy - @B20RICRT)  OUERLETRANARE LHER (1963) O
p. 399, no. 229 XY fERR.
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BIoHREEBELT A VA NEBOT A VA MEEOREFNE LT, K-AREIZ X Y 15.5Man
BHERDE LN TS (FHIED, 19828). LIER->TIhbE2BRAET 5L, REBORMRIZE X
it O RIS T B 5N,

DILEERE (Mty)

WER AHE (1982 b) @ o v MEEE] (8D, BERABICHMT 5 b0IF%EH (1967) o E
HE) IS L. MUSSER (1967) o NHFEE) © 55, BEICERIcafmiT s b oRAaRmEIc s
ObiLd.

MR BT SR RERAC ORI G TR ) IR N)

NMRUVEE AR CILE 7 BT & BRSO 0 DB nfid 5. £z
o HENT AL O B IEART IS D TANCTE T D (5522 « 32MB ). BIEIE30-40mTH 5.

TR RBREEMIICE N T 5 2V Malk, BEMC, B LTS RKEE L NEHREO VIV NE L
FET, AVORJNIRETHD. KoL MEIL, ZNETHRAEO B E L TR TERN, Kl

B22[ AR SV MEEIEOTRIT (1 RIS, RS 2 PR
OEEE (V—_TROOND) £ EDKAG L M,
@b MEARE G LRAREICE T, EHTICARNA 2SR OB, RENE AT B S 22 2
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HTIHRD LD B TREE VL MaTEICED 5.

1) RERMTOBE T, WEIRBEERICI L MEBERED b, TRLIFETFOI L M
HORT 2 LK EnD. 2O Lhb, HEREEEHHERRYFICRO T, AL MEITRER 2L
FEFEOREBIZH 5T LB X B, WEHEOMICKE Z2RRBRITRVWEHESND.

2) HROBEEOFHTIE, ARV MERIC, ARG L VL MEARELE S RICETRAEIOS 0V
FELTWDONBESND. TO X574 FrcANALET) BARKETMERETIZERS, LS
REBIZEA R LD THD.

3) HEHGER (FE88IX) IRk, ARiov MENfitisiy, B Emie EomEEL oL b
HESEOMHR A~ &, MBS LIERT 2 2 LR TE S,

BEER TAORERBEIKABEHEZEAICE, B0 EERaipCa s s Icmbh
5.

E8 ATEIREEOP T MENERT M- DEUETH L. BHIKADEIKE RV LIVED
v A L ERIKEDEIKEN S L ORENGR % (23K). Afbm Tt —Katax 29 5. AfE
DHEALITEHF 10-50cmT, L 2 ALV I-5emBEOMEAE L 72 5. HEORE ST L MEDIED
DERIRBER A DOZIN LD BIEWGE R,

OV MEIFERITEE S, BEREBICBWTITEHEO O R b, BULEIE/ NG FORIERT 5. BEIX
BRYF ORLEE ITHRL D DR E CTIAWEITIC 72623, B ETIEF MO L 00, B/ Tk
MBI & OREBT 5. 7272 LIBRAROEA 2SS GATE LALL Ro TV AES B ROND.

IBETRREDE Mts, Mtt)
WERE TFE (1982b) O [ EEAERAE) \©k 5. SEM (1967) o [HHEERE) - (5

SRR ROEFE - BT THEE & SN AEIC S0 b,
EX AR S S AR TR D72, AIHES (1982b) 12X viESME LT, BmRBK

23 RERE TV METEO TV NERE B8 OB (BT = o, WE/INER, SR 3 ISR
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PR - I A S5 K O BT BRI RO AR E S iz (Wb A T ) IEHIIEPY) .

SHERUVBE 0 oIEhy, REEHURN TIXE = B R - 52 B8 - BikE R EHE»
ZORGOE#5MT 5 (GF24X) . JEEITKII0MTH 5.

BFBEFR TMHOIL NEREEZESIEY. Mo KREEICES ICEDN, £8P BRmEHe &
TIXINEWETEET 5. RBAHEIIREIREIC, #ElL, AL TEbND.

B AMBIIEEOZ LWVEGERCE (Mt;) Z2EERICL, BKERE M) 2445,

ARMEHEEN ClY, BEERE (Mty) [XRICEABHCE L e BEDICATT 2 GBEAKBR).

B - BARKE (BE25R) 1300k A O IK ( — IR R B D, B TR R
1-2cmT, IRV B2V, ARBELEENDIEN, B - MAENAYS. EhidEL T
RO, RIS WEEI IR -3emBE ORISR EH N v L MEEERE END. 2L
FUREEE DV MEDEBR G END. BRICHKR TH DY, L ALV HEME R I NH 5.
KOND flowunit 725725 L5 THDHN, FMITIAHATHS. BEIT60-TomEHEEIND.

TRIE PO B FNFRAED b KIEIZE 2 BRIV ORI AT 5 b0k, Rt —HEar 2L
TH OB EFHLTRY, BEEAEZHE - TVWDH LIRS,

Bp & G0 0 Z OISO AEEPCE T P BACERO 6 O LT 5%, BT TERADOREN
B, Eie BEom ) BRI L, BEDHARE 2o T 5. ARSA IR bDHIED, £
FUCRLEEEN B 5.

BIREBE (M) (X550 KRG8 & 02 L7 - R 02 DR 0 B # 1
AT D, BN BRI E 2B IO U S WA (i L7 B A A o 5. AR E D
FCOWNWT AR = L 2 DA E R~ 5.

KR —H (Ll 2 &0 5) « 2 & U TR — K BEAOEIRE T — MBS 5 5V
FEZBICEUDRAEWEND > THRSERK LTS, EZAICLVE—BREDO VIV Na L B
T 5. FALOBAEKSE (Mts) & OFRE IR T, ERICABS 2o CIE &2 THIR L
TWBEICRZDMIybH D (5526 - 27TX) . ZOEFNKEOPORFAED, FA VA R - 2l - 8%
AR RO = RICHRT D A - W - RV T = VAR E DML I 72 2 s 2 AHLIRINC
T v DRI, T XD RMBARORIET D L A TITEMR A R TH 01 H 5.

ISR OZOR G D4« Z ORI CIEEE L TRILE 0B A R % & Lo i a0l — HlkL
KB ENDI>T, & ZAICIVIKABDEIRKE IV MaMEZRA T D, v MERBEED LIE
LIFEEND. BOREZLEICEATRAEW A BT 280 b5 5. SRICHREEE /2 LI
HARL, BUEC L > TIIREECRERPROSMERBEEN LoD (F28X) .

V. 1. 5 RERE (Tg, Tn, Ta)

WERE T BN DLy ERTIZNT TO R OB BINECE L B Iom L, KEE
IV NEEE EFRRBERICH D, BB OB ZEERICRIRZ L TE-o TS, ABIEEIRT

25) REAOURENENYD, M KIFEENT A VA MIEOEELREOLOTHD. EILTA YA EIE O HIEBI B4R
WA HEE T D ETHIREN (i) .
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R KE»oXHA (BloR) RUERA (HRE2KR) BEHT 5.
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\gp;i;: —-—---—\Lgsﬂ?\ 091%| 101 | 102 | 103 | 104 | 105 | 106

Portlandia (Megayoldia) thraciaeformis 1
(STORER)

P. sp. 1

Arca boucardii JOUSSEAUME 8-

A. Sp. 7

Anadara (Anadara) tatunokutiensis 1
(NOMURA and HATAT)

A (A sp. 4 19

A. sp. 4

Mpytilus sp. 1

Chlamys aff. cosibensis (YOKOYAMA) 3

C. sp. 6

Mizuhopecten ? sp. 4 1

Fortipecten cf. takahashii (YOKOYAMA) 1

Crassostrea gigas (THUNBERG) 1

Lucinoma acutilineata (CONRAD) 3

L. sp. 1

Clinocardium (Clinocardium) cf. nomurai 3(1)
HAYASAKA

Ciliatocardium sp. 1

Cardiidae gen. et sp. indet. 1 2

Mactridae gen. et sp. indet. 1

Macoma (Macoma) incongrua (V. MARTENS) 20(2)

M. (M) cf. incongrua (V. MARTENS) 6

M. sp. ’ 1 31

Tellinidae gen. et sp. indet. 1

Trapezium sp. 1

Corbicula? sp. 1

Callithaca adamsi (REEVE) 8 3(1)

C. sp. 9

Dosinia (Phacosoma) tatunokutiensis NOMURA 2

D. sp. 2 2

Cyclina sp. 2

Veneridae gen. et sp. indet. 1

Mya (Mya) cf. japonica JAY 5

Puncturella nobilis (A. ADAMS) 1

Cocculina sp. 2

Mitrella sp. 1

Dentalium sp. 1

Balanus sp. 1

* 091 BBME GEONEOWMBRLELENE), fhrEorE
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BIXR BERBESSHYILE
(2, REME - FREWD

T T e e Locality
Species — 121 122
Saccella sp. 1
Anadara (Anadara) sp.
Glycymeris? sp. 1
Acmaea sp. 2
Balanus sp. 2

AR, BEEoRICHE L & SN D EERBR (LA Thalassiosira antiqua DT 7R3 b b EHT S
DT, —ISEEICRT D LB LND (MERFE2HK).

V.M SR

AR RIEHIE O BRI H 720, Wb 5 EF ORI F TR Shzaun. g
12, K917380004F-2 75 4F il O B KK W1 D WK HERE TN TE AL S T2 iR 48 & M 3 2 HERi ©
BB | MBI, B R~ E IR T T TN EREFHE TS (M R ARRIZE 2
BHER, 1980) LFOHTIZ, FMHE FIRIEL TWD. ZOIENITE 7 BT BT O B 2 DR

44) 772 UGB A3 DAL BT HE O & 72 2 WTREMEAS 2R b U TIE R,
45) PRI OBESIE, 1ZIEHB (1975) IZiEo TV D,
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V. 1 &iE d b, a9

KBGO PRI I, TOHP) 117 B EoAL AT S A0 R L O A TRk U, 7S Tl
(RIEL T E 22> TW%. % 2 CHEIE ARO[ % £ T2 OHBFROME () 7o R D
L, BUEDHEEZTHBIE DI & 2 FUCIRETAT L CAMiT AR, R ONRETS ( 0 %isiiie 2125y
FHILBTED. CNLMHIEE T 2 RIEHRIIL, ThENORET HALE TR &
EARETH D, 5, (EHF O MRS O FHE R OMPE FOREIC VT, ARESEO5E,
WA=V I L EREI DRSNS,

ERHEETHONRE AL T BRI R T O S E 0, G EIA N LT
VB, COHOH FIEIZSWT, B4 (1967) 1 GALEIBEA 20, ~hE R % e &
WD 6 JFIZX oy L (FE84X).

LEE - RS LE (EE3-10m, F ARSI Y AT D1 - Bt S b - JRE)
EEORE (S 12-20m, WERMEOM — I CIIEE LA A S R A )

LB (7 S0-10m, WEROE T CINEIEEILAE S < A1)

FHEEE (Z&5-15m, TER O KR CRILA 2 5T D & b 5)

FEBES T E0-10m+, Henkokh+CATHYEN B

B R (FS15m®, SRR DURE IO YY)

HUEEEAClE, ALS0 5 B BRI TS LBEDMRRIC I > T 2 BiRENS (1), RO
T L BNFEMNCEIE 72 L COART 5 RIEHEY () 2RI L. £ BE - EEICHS T 5k
BEFIR > 5 IR S O BRI &, B SETEREN L 0T, L bIc @ L LTH
B Ui, & HEBWO I RO B & 0 e LR, BETIE, %ibT 35510, A
T HU A LS AT, HARDIIERIE L b BT,

BA (1967) | MMBAAILIEKHE OS5 (H855) & (B L, HLECHE OB ENBIED AL H)IT A
ET—60MRVIZET D EBRRTND., ZLT—10ma 5 —20mE N —50m» 5 —60miZ Z L
% R L, FECATH 1L A IR T A S U A L HEE LT 5.

BRF/INIE + KPY (1978) 13, Al IR & -t SEMTT )| FARED FEG T M SR B 7= A R

46) Z & 2 I HIATFE AR SSE (1980, p.9-11) THEBSA TN,
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#E851 Eﬁ@ﬁ%ﬁ%@ﬁ%ﬁﬁ@&wﬁﬁ%@%@%ﬁﬁ% (E%, 1967, Fig. 9 k1)

LA DUCERZHBE L (F125), 88 - B O 72 & & O Coar it oK HEZAL) %5 U
T,

BETOFME IR (1968) ICHSNT, WMEROHERED 219 5 tEWrEX (E—E, F—
F, G—G —G” liif) I[CHEHE (9 & L THRHELZ. BiE (1968) XGRS TN SR —V 73kt
(B886[X) kv, HETWIE R (BE87M) <CihiE MK O % M & VB U T8 | O 7 AE & 4 E
L, WICHERE - (bRoHr 4 U CRED — I BIE OHEREBI R 43 U T\ 5. 2E86IXIClE, HBESD
EEIE L - v s, JEX15-26mIET H 2 EAURIN TN D.

H12% MEBHSERLARAB® 14C F1%  (hx- AR, 1978, B2EID)

Original 14C age Altitude :
No. code Sample (v.BP) | (m.asl) Locality
1 TH-147 Wood 3,105+130 0.5 MATRmES
2 TH-122 Spisula (Mactromeris) 960+195 0.4 -+ E BT E R
3 TH-121 Wood 1,940%+115 0 ”
4 T H-120 Cerithidea djadjariensis| 2,230120 —0.4 "

A7) B CRESOIBERFOWK I OV TR (1967) LIS D SRz R LTz,
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v i (ROVHK) 13RI A ik & BB L TV B 0T, RIS CIHEE E, BURO—HICH
DTH .

HRSZTHIRORE T 72 & O FIFEIEIC O W TIEBUIR VWL H 20T, ZITEHRO X ITER L THN
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LU, EICBEE RO R A b 3% .
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BEOT- DO THIN D 5.

HEST TH & D T DM & DEZ MR ICRD 5 Z LIZNEETH 525, Hlh CER S T
DA &R ORSRIAROHIER A BIEO TNICERAEDLED Z L TR LEMD Z LN T
5.

RO 138 & b Ll e LCOMIES R LT, BIGIHE, B anslinsdiid 5 &5, Ml
VEOEBMERRHEIND Z L &rof. £ U TREBEETHEI RO O, PIR18-194 (1885-18864F)
\ZEPHEEE L8, 000EF DS, THIASIE D7z, KIERHRD S IEFREAIHNC 20T THM TR IS
HAL, ZAUCHEWEERE O O P LHIAEICE D, PO - BET 7 EOFmiEs N Clo L v s L
7.

kL LCoi b7, AbREOMENL THUZIEF404 (19654F) MAmEABR I, FEFEET
2D T DN NI % NT CCHHERT 23 1 R S 47z,

DA TN IS I BIR T A MEs%IX b B AAD Z &, KEM LRMCH S > 7 B, #HpE
ST HI L TN D

—7, Lo ERTAERGE S LB HICHE LTz & 2AIZEAEVRSL THIAH Y, W s KIS E T H
Lo TV, 205 LOL IEITILEEROM B KIS EITIE, W33 (19584F) MELED ME
R E IR GBRRE ) OFEO—FRE L TR SN0 THD (W E, 1963). F-BEFI394E (1964
) OHPERE T UGB OHUSHEE % 5 TIAROII B dR% S 71, MIF464E (197148) B
L2, HHROTEMBE~OBNMIEOT0, WICH L7 A E CCHilE K JE BT
L, [FFEEERZBG L (BRI, 1978).

Bi (r,)  CALE)ISHEOIIE T OB TRM-CIRIGE IR & A ST Sh, THRAMCE] &
BoTWA. T OMBIIREFER AN F T, IEEO FICITEERRCMMIAN M L, %500 3ok 3
JRAS B AT AT Cdp o 725 IRNITAR (19424F) P11 A B e B AL W0 0D L |2 25 200 o TS
ENDHLERBIT—E L. g, DTN OIS O SEIRITO THFBE L H Y, Ttk
U7z, BICHpERT MIEmHX ) FEE%, IIawls BNl S i, T ORFEIZAKRR LM L -
THECESTNA.

ANGEINEDS (1964) (2 XA, WEF30ERICIWT, SEMNT (C4KE) DETEASSIRAR T, BRI

49) KHE~OE LT L &R 720,

50) LAF, HEAEEOMNITICOWTIEEICKE - fiig (1979) 12k 5
51) WAL (18844F) ORESFICL VEPR LT Ok, 1972).
52) LAF, EIiE - Fus (1979) oitilic k5.
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ETHD. WEBCIIREE LB ARKEMEN ML TS, Bl (M) RIEHIRN) (G056
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At DER TS & 2 A0 5.

ELAMB BB IERIED 5L ~E RS NNW-SSEFO#Z b OlAHETH 5. B
I EICREEEIKEW S L MEMER S L, MEEE b4 -8 ORVEMEZRL TS, K
AR D HEFEI AR IS E AT L TR o A IEETE A E-> T 5.

53) FIEMZMER L B s,
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NEF1R EERBBSRESREMNERAR —ht—

> ~m 3
S |« S
s & % E @ B
& i bl
K B =
— Sample 228588 ¢E
Diatom \ b S B B e B e S
Approximate number of diatoms valves/slide (x100) 36 36 36 12 9| 7 4
Preservation G GVGP M|P P
Marine Diatoms
Achnanthes cfr. groenlandica (CL.) GRUN. 1
Actinocyclus ellipticus GRUN.
A. ingens RATT. ¥ 1 5 18
A. kisselevii MAKAOVA
A, octonaris EHR. *
A, sp. (aff. ochotensis) 3
A. sp.
Actinoptychus senarius (EHR.) EHR. 1 1 8 1
A, splendens (SHAB.) RALFS.
A. cfr. vulgaris SCHUMANN
A. sp. *
Amphora costata W. SM.
A. sp. *
Arachnodiscus spp.
Asteromphalus sp.
Bacillaria paradoxa GRUN,
Bacteriastrum varians LAUDER *
Biddulphia aurita (LLYNG.) BREB. et GOD.
B. calamus TEMP. et BRUN *
Clavicula polymorpha GRUN, et PANT. 1
Cocconeis californica (GRUN.) GRUN.
C. costata GREG.
C. scutellum EHR.
C. vitrea BRUN
C. spp. 2 *
Coscinodiscus cfr. curvatulus GRUN, *
C. endoi KANAYA 1 *  *
C. lewsianus GREV. *
C. marginatus EHR. 3 *
C. oculus-iridis EHR. *
C.  praenodulifer BARRON
C. symbolophorus GRUN. * *
C. vetutissimus PANT. *
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v8II1
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G8ITT
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6LITT

8LITT
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9LTTT
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SLITT

GLITT
ILT11
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REE(Oty)

BEEML,)

Diatom

11159

11164

11166 fEFRECA])

11167
11168

11169

11170

Coscinodiscus sp. (MATSUSHIMA)

C. spp.

Cymatosira cfr. debyi TEMP. et BRUN
C. sp. (praelorentziana)
Delphineis penelliptica ANDREWS

* % %X %

—

*

*

*

[\

*

Denticulopsis cfr. lauta (BAIL.) SIMONSEN
D. sp. A

D. cfr. kanayae (AKIBA) BARRON

D.  norwegica (SCHRADER) SIMONSEN
Diploneis smithii (BREB.) CL. ‘

29

58

D. spp.

Grammatophora spp.

Hemiaulus bipons (EHR.) GRUN.
H. polymorphus GRUN.
Hyalodiscus obsoletus SHESHUK.

H. ukaiensis ICHIKAWA

H. sp.

Tkebea sp.

Isthmia sp.

Kisseleviella carina SHESHUK.

% ¥ % ¥

Liradiscus bipolaris LOHMAN
Macrolla stella (AZPEITIA) HANNA
Mediaria splendida SHESHUK.
Melosira sol (EHR.) KUTZ

Navicula spp.

*

Neodelphineis? sp.

Nitzschia challengeri SCHRADER

N. sp.

Paralia sulcata (EHR.) CL.

Plagiogramma staurophorum (GREG.) HEIB.

P. Spp.

Pleurosigma sp.

Porosira cfr. gracialis (GRUN.) JgRG.
Pseudodimerogramma sp.
Pseudopodosira sp.

Pterotheca subulata GRUN.
Raphidodiscus marylandicus CHRIST.
Rhabdonema japonicum TEMP. et BRUN
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G8ITT
151481
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HEE1E (0%

# & k1

KFEE(Oty)
REEMt,)

Sample

11166) #RECA))

11159
11164
11167
11168
11169
11170

Diatom Tee—— |

Rhabdonema cfr. japonicum TEMP. et BRUN
R. minutum KUTZ,

R. sp.

Rhaphoneis elegans (PANT.) HANNA

R. miocenica SCHRADER 3 122 5 5|7 3

—

R. Spp.

Rhizosolenia miocenica SCHRADER
R. cfr. praebarboi SCHRADER 1

R. cfr. seyliformis BRIGHTW. 1
R. spp. * 1 1 1

Rourxia naviculoides SCHRADER ® 2
Rutilaria hexagona GRUN. 1

R. Sp. *
Sawamuraia biseriata KOMURA
S. sp. * 1

Stephanogonia polyacantha FORTI

Stephanopyzxisis spp.

Synedra jouseana SHESHUK,

S. miocenica SCHRADER

Thalassionema hirosakiensis (KANAYA) SCHRADER

21

= =N
—
T =% O %
(3]
Lol L RS S

T. nitzschioides GRUN. 33 18 29 35 44|48 44
Thalassiosira leptopus (GRUN.) HASLE
T. spp.

Thalassiothrix longissima CL. et. GRUN. * x ¥ x 3| 2 1
Trachyneis aspera (EHR.) CL.

Triceratium condecorum BRIGHTW. * *
Trocosira concava SHESHUK.
T. spinosa KITT. 14 1 4] 9
Zygoceros quadricornis GRUN.,

Non-marine Diatoms
Aulacosira granulata (EHR.) SIMONSEN 2
Diatoma? sp.
Eunotia sp.

Total number of diatom valves counted 100 100 100 100 100 {100 100

Restig spores 16 7 89 25 62|66 27
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88TTL
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VeIll

7 1928 21 20 14

9 14 34

e8T11
G8ITI
18111
08111
6LTTT

8LITT
LLTTE
OLITT
GLITT
PLITT

7

ELTTT

GLTTT
TLITT

4|35 19 30 25 12|22 30 17 25 16|20 41 15 19 12|24 17 21 22

37 16

7

22 18

100 100 100 {100 100 100 100 100 |100 100 100 100 100 {100 100 100 100 100 {100 100 100 100

87 64 79 (94 15 29 10 4|16 12 16 13 25
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MEF2 R HENEHBRGEE=FENSHAEE—#I— (CrRR NS4RS
(R © BKEESCHE)  * Wi 100 @ED EoBETHCED b E

e} o CHEER
g1 & | 8¢
s B b4 i lg i I%
* Q =S 8
& i# @ L3
T Sample ¢ 88 8 Bl 8 8 &
Diatom |3 5 & = 2|2 5 2 3
Approximate number of diatom valves/slide (x100) | 2 18 18 12 18| 3 12 12 3
Preservation P MMMMMMMP
Marine Diatoms
Actinocyclus cfr. curvatulus JANISCH 4
A. ingens RATT. 1
A. octonarius EHR. 50 3 4 2
Actinoptychus senarius (EHR.) EHR. 20 4 17 2 26
A. splendens (SHADB.) RALFS *
Anaulus sp. 1
Arachnodiscus sp. *
Auliscus caelatus BALL. 1 *
Biddulphia aurita (LYNG.) BREB. et BRUN * 1
B. calamus TEMP. et BRUN 1
B. sp. A . * 2 3
Cocconeis antiqua TEMP. et BRUN 1
C californica (GRUN.) GRUN. 1
C.  costata GREG. * 2
C. scutellum EHR. 2 2 1 1 1 1
C vitrea BRUN *
C spp. *
Coscinodiscus marginatus EHR. * 1
C. cfr. marginatus EHR. 2
C. oculus-iridis EHR, 1 2 1 =
C.  stellaris ROPER *
C. temperei BRUN 1
C. aff. vetrutissimus PANT. 1
C. Spp. . * * % * % ok
Cyclotella striata (KUTZ) GRUN, 1 7 67
Delphineis cir. angustata (PANT.) ANDREWS 8
D. surirella (EHR.) ANDREWS * 1
D. spp. 7 1
Denticulopsis kawmtschatica (ZAB.) SIMONSEN * x4 2
Diploneis smithii (BREB.) CL. 1 *
D. spp. * 2
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REF2R (03%)

% B(Hn)

BOLE(TL)

& i E(Km)

BHOHE(TL)

T ————

— Sample

T

Diatom

11149
11150
11151
11152

11153

11157

11158

11160
11162

Endictya oceanica EHR.

Grammatophora spp.

Hyalodiscus obsoletus SHESHUK.
Mediaria splendida SHESHUK. (delicate)
Melosira sol (EHR.) KUTZ

_ % K

*

V]

[y

- N

Navicula sp.

N. Spp.

Neodelphineis? sp.

Nitzschia cfr. extincta KOZYRENKO et SHESHUK.
punctata (W. SM.) GRUN.

reinholdii KANAYA et KOIZUMI
sp. (cfr. rolandii)

sp. 1

f spp.

Paralia sulcata (EHR.) CL.

22222

Podosira stellingera (BALL.) MANN
Psudopodosira aff. orientalis SHESHUK.
Rhaphoneis spp.

Rhizosolenia alata BRIGHTW.

R.

aff. szyliformis BRIGHTW.

R.
R.

sp. (skelton)
spp.

Rossiella tatsunokuchiensis (KO1ZUMI) GERS.
Stephanopyxis spp.
Thalassionema nitzschioides GRUN.

= W w

(4]
Q

G = %

26

10

13

Thalassiosira antiqgua (GRUN.) CL.
cfr. hyalina (GRUN.) GRAN,
jacksonii KOIZUMI et BARRON
manifesta SHESHUK.
marujamica SHESHUK.

w

FON % =

nidulus (TEMP. et BRUN) JOUSE
nidulus var. delicata BARRON

. Spp.

Thalassiothrix longissima CL. et GRUN.
Trachyneis aspera (EHR.) CL.

T
T
T.
T.
T
T
T

10
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FERE2% (o7%)

o) I~ CER R
jan) e [° &
o g A4 N
H = % it lg iz %
o 8 = Q
£ ## W b
e Sample 2 8% 8 385884y
e B e R ) i o i
Diatom \ A B B B B B B B |
Non-marine Diatoms
Aulacosira granulata (EHR.) SIMONSEN 90 ) 89 1
Cyclotella comta (EHR.) KUTZ %
C. meneghiniana KUTZ 1
C. sp. D 1 6
Cymbella spp. 2
Fragilaria sp. 2 6
Epithemia sp. * *
Hantzschia amphyoxis (EHR.) GRUN. *
Melosira cfr. varians AGARDH 38
Navicula sp. 1
N. spp. 1 3
Opephora mrtyi HERIB. 1 1
Pinnularia sp.
P. spp. ’ * % *
Stephanodiscus niagarae EHR. 4
S. Sp.
Synedra ulna (N1TZSCH) EHR. * *
Total number of diatom valves counted 100 100 100 100 100 |100 100 100 100
Resting spores 26 1 36 25 10| 0 2 5 41
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OF THE

SHIOGAMA DISTRICT
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Takemasa ISHII, Yukio YANAGISAWA and Shoichi YAMAGUCHI

(Written in 1983)

(Abstract)

The Shiogama sheet map covers the area from lat. 38" 10’ to 38 20’ N. and from
long. 141°00” to 141" 15" E., including parts of Matsushima Wan, Shiogama Wan and
the Pacific Ocean. The land area occupies the northwestern district.

The shoreline of Matsushima Wan and Shiogama Wan is indented and shows ria
type coast. These two bays are dotted with more than 200 islets of various sizes,
providing wonderful scenic beauty decorated with evergreen pine trees. It offers
one of Japan’s “Scenic Trio”, and is named “Matsushima”. The two bays have no
access to large rivers which supply abundant filling materials. The diversified
shoreline on the north, on the contrary, has changed into the simple linear coast
southwestward, where the Nanakita Gawa opens the mouth. It is inferred that the
coastal features of the district are determined by interaction of river sediment supply
and wave erosion as well as by crustal movement.

The land area with low hills and coastal plains is geographically situated in the
southeastern part of the Sendai Heiya which lies between the Kitakami Sanchi and

Gawa: River, Heiya: Plain, Machi: Town, Sanchi: Mountains, Sammyaku: Mountain Range,
Shi: City, Wan: Bay
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Fig. 1 Summary of the stratigraphy of the Shiogama District.
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N Hanaremori F. : quartzose sandstone, conglo. O g NTransgression
® Kasagami F. micaceous sandstone, conglo. D. \ .
c kamtscha- Transgression
2 Tatsunokuchi F. siftstone, sandy siltstone D I:] tica
o \Transgressjon
Kameoka F. siltstone, tuff, lignite D = e
: v & “; 2 Unconformity
P Shiomidai F.- cross-bedded f. to-c. sandstone | s =Y
= - conglomerate a
I == P Disconformity
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= Warm Climate
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i j A% pumice tuff Intermediate
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Middle - 22.3Ma(K-A)
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X Mammal,

®: Shell, ©: Plant, ¥:Trace Fossil,

T: Peat

F.: Formation, Ta: Tsurugaya Andesite Member, Tn: Nirayama Dacite Member,
and. : andesite, dac.: dacite,” conglo. : conglomerate, tuffac.: tuffaceous
*** Lower pumice tuff, middie pumice tuff and tuff breccia members which are

not exposed in the district
A.: Actinocyclus D.: Denticulopsis
K-A': Potassium-Argon Method, F-T : Fission-track Method

the Ou Sammyaku. The hills are characterized by the gentle slope and the accordant
summit level. The coastal plains, mainly extending along the Nanakita Gawa, are
typified by several rows of beach ridges and back marshes.

One of the special features in the district is that artificial changes of land-use
have been highly developed, that is, earth filled areas and reclaimed areas from the
sea have largely been constructed for factories and residences during these several
decades.

GEOLOGY

The mapped district is underlain by Tertiary and Quaternary sediments and their
bed rocks. The geological succession with some remarks is summarized in Fig. 1.

PRE-TERTIARY

The Rifu Formation of Triassic age is the bed rocks in the district, which crops

out in small areas of the western district. It is overlain by the Tertiary sediments
and is made up mainly of shale and some intercalated thin layers of fine—-grained
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sandstone. The molluscan fauna reported by several authors comprises some remar-
kable Ammonoidea and Pelecypoda which indicate that the formation is of Anisian
to Ladinian age.

TERTIARY

The Tertiary sediments, which underlie most of hills, are composed of the Miocene
and Pliocene strata. The Miocene strata were deposited during the marine transgres—
sion associated with occasional volcanic eruptions, forming the Shiogama, Sauramachi,
Ajiri, Matsushima, Togihama, Otsuka and Shiomidai Formations in ascending order.
These formations, excluding the Shiomidai Formation which has a disconformable
relationship with the underlying strata and is distributed in a narrow area, are put
together under the Matsushimawan Group. The Pliocene strata probably correspond
to the Sendai Group in the type area about 15 kilometers west of Shiogama Shi.

Matsushimawan Group

The Matsushimawan Group unconformably overlies the Rifu Formation and is
exposed in the area around Matsushima Wan and Shiogama Wan. The group, from
the base upward, consists of non-altered andesitic volcanic rocks and their pyroclastics

(the Shiogama and the Sauramachi Formations), alternating beds of tuff, tuffaceous
sandstone and siltstone (the Ajiri Formation), acidic pumice flow deposits (the Ma-
tsushima Formation), andesitic to dacitic pyroclastic flow deposits (the Togihama
Formation) and alternating beds of siltstone and sandstone (the Otsuka Formation).
The sediments from the Shiogama to the lower part of the Ajiri Formation ac-
cumulated on land or in shallow water, and the overlying formations in marine
environment.

The Shiogama Formation unconformably rests on the Rifu Formation with
basal breccia and is composed mostly of andesitic tuff breccia and volcanic breccia,
and occasionally contains some intercalated pumice tuff. The basal breccia contains
large boulders of sandstone, shale and granitic rock derived from the pre-Tertiary
bed rocks, which reveals talusic feature prior to the andesitic volcanism.

The Sauramachi Formation consists mainly of volcanic conglomerate and pumice
tuff with some intercalations of tuffaceous sandstone. The lithology changes irregu-
larly both laterally and vertically. Eostegodon pseudolatidens YABE was found in
the formation (YABE, 1950).

The Ajiri Formation consists of alternating beds of tuff and tuffaceous sandstone
with conglomerate in its lower part and of alternating beds of siltstone and sandstone
in its upper part. To the north, it becomes both thinner and coarser grained. The
formation is famous for yielding abundant fossil plants and shells. The characteristic
Miocene mammal Desmostylus hesperus japonicus TOKUNAGA and |IWASAKI was
obtained from the formation (HANZAWA et al., 1953; SHIKAMA, 1966).

OKUTsU (1955) reported that the flora from the Sauramachi and Ajiri Formations
is represented by warm climate species, such as Comptoniphyllum naumanni NA-
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THORST, Liquidamber formosana HANCE and Ficus tiliaefolia HEER. On the other
hand, abundant marine fossil shells found in the Ajiri Formation are the species
which are predominant in early Miocene time in Japan, such as Dosinia (Phacosoma)
nomurai OTUKA, Siratoria siratoriensis (OTUKA), Tateiwaia tateiwai (MAKIYAMA),
Vicarya cf. yokoyamai TAKEYAMA. These molluscan assemblage is common to
“Kadonosawa Fauna”, in generic composition and in geologic age (CHINZEI, 1978).

The Matsushima Formation is typified by a large quantity of pumice flow
deposits and is lithologically divided into five members in the neighboring Matsushima
district north of the mapped district (IsHIl et al., 1982 b). Among them, upper two
members are distributed in the Shiogama district, that is, the siltstone and upper
pumice tuff members. The siltstone member represents the horizon which is
dominated siltstone within the formation. The upper pumice tuff member consists
mainly of pumice tuff with some intercalations of tuffaceous sandstone and tuffaceous
siltstone.

The Togahama Formation crops out in the hills from Tagajo Shi to Shichi-
gahama Machi and small islands in Matsushima Wan. It has an interfingering
relationship with the siltstone member of the Otsuka Formation and structurally
bevels the strata from the Sauramachi to the Matsushima Formations.

The formation is composed of andesitic to dacitic breccia and tuffaceous sandstone
(the main part), dacite lava (the Nirayama Dacite Member) and andesite lava (the
Tsurugaya Andesite Member) .

The main part characteristically contain numerous large irregular boulders derived
from the Ajiri and Matsushima Formations. The lithofacies gradually change finer
to the east and show graded bedding. The northern border of the formation seems
to be controlled in the ENE-WSW direction and streches for about 10 kilometers
across Tagajo Shi into Shichigahama Machi. Furthermore, the channel-shaped basal
surface of the formation is observed. It is likely that the formation was formed by
submarine pyrocrastic flows, mainly supplied from the west, associated with occasional
eruptions of dacite and andesite lava.

The Otsuka Formation is represented by thick marine siltstone intercalated with
sandstone, and is lithologically divided into four members in the Matsushima district.
The lower two members are distributed in the mapped district, namely, the siltstone
member and the tuffaceous sandstone sandy siltstone member.

The siltstone member is made up of thick-bedded to massive siltstone and thin
layers of sandstone, and contains dacitic breccia in lower to middle horizon. The
dacitic breccia resembles the main part of the Togihama Formation in lithology.
The tuffaceous sandstone sandy siltstone member is composed chiefly of medium- to
coarse-grained tuffaceous sandstone and laminated sandy siltstone, both of which
characteristically contain numerous pumice fragments of one or two millimeters in
diameter.

Shiomidai Formation
The Shiomidai Formation is exposed in a small area of Shichigahama Machi,
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and disconformably covers the Togihama and Otsuka Formations with cobble-sized
basal conglomerate. The formation consists mainly of cross-bedded loose sandstone.
The boundary between the formation and the underlying formations is fairly distinct,
and tectonic gap as well as stratigraphic one is recognizable, which indicate a change
in sedimentary environment. From lithologic similarity, the formation probably
corresponds to the lower part of the Shida Group of middle Miocene age which is
exposed in a wide area of the Matsushima district.

Pliocene Strata (Correlatives to the Sendai Group)

The Pliocene strata unconformably rest on the underlying formations and crop
out in a few hills. The lithofacies of the strata represent three times of marine
transgression. The first transgressional facies is represented by a cycle which changes
from the lignite-bearing siltstone (the Kameoka Formation) upward into marine
siltstone (the Tatsunokuchi Formation). The second and the last facies are composed
of marine sandstone (the Kasagami and Hanaremori Formations). Among them,
the Hanaremori Formation is possibly assigned to be of Pleistocene age.

The Kameoka Formation is made up mainly of siltstone and tuff with some
intercalations of lignite seams. It is regarded as basal facies of the Pliocene strata,
which accumulated in several valleys at the early stage of first transgression.

The Tatsunokuchi Formation consists of dark bluish siltstone and sandy siltstone.
It yields abundant marine molluscan assemblage called “Tatsunokuchi Fauna”. The
formation is representative of marine sediments of Pliocene age on the Pacific side
of Northeast Honshu, Japan.

The Kasagami Formation unconformably overlies the underlying formations with
thin basal conglomerate. The formation is made up largely of micaceous fine-grained
loose sandstone. Burrows are frequently found out at the basal part.

The Hanaremori Formation which is unconformable to the Kasagami Formation
consists of quartzose fine- to coarse—grained loose sandstone. Burrows are also found
out at the basal part.

QUATERNARY

The Quaternary sediments are only the Alluvium in the mapped district.

The Alluvium is made up mainly of the sediments deposited during the rise of
sea level after the Last Glacial Age. The sediments which form the present plains
are weakly consolidated. It is clarified that the sediments are, from the base upward,
composed of gravels, marine sands and clays and fluvial sands and clays on the basis
of some borehole data.

GEOLOGIC STRUCTURE

The geologic structure of the Tertiary formations in the mapped district and in
the region roundabout have controlled by two different trends of the basement
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structure. One of them is the ENE-WSW direction of the Rifu Formation and the
other is the N-S direction of Palezoic to Mesozoic rocks of the Kitakami Sanchi.
These two trends can be traced steadily in coincidence with those of the steep dips
of the residual gravity anomalies (ISHII et al., 1982 b).

Bedding of the Matsushimawan Group dips southeast to northeast as a whole.
The group is, however, highly faulted and folded in the area between the south-
western flank of the Rifu Formation and the southeastern flank of the Miyatojima
Anticline, forming the NNW-SSE trending synclinorium. This structural feature is
quite different from that of the Shida Group.

The Shiomidai Formation shows a gentle basin structure and has no connection
with the structure of the Matsushimawan Group. The Pliocene strata in the mapped
district have not been affected by any structural deformation hitherto detected.

ECONOMIC AND ENVIRONMENTAL GEOLOGY

Neither workable mine nor quarry exists in the mapped district. The pumice
tuff of the Ajiri Formation had been quarried at several places and sold as flagstone
and buildingstone until the 1950’ s.

It is reported that the Miyagiken-oki Earthquake (M7.4) of June 12, 1978, caused
mass movement along the slope and road subsidence. The landslides and rock - falls
occurred at several points around the hills and islands. The road subsidence was
recognized in the reclaimed area and earth filled ground.
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