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FFEET, LobERCHBE L DA RINDE T b, ZO S HILBARISMUDIET Y — 27
MR LT B,

73 3 A [ s M R O3 — 457 1AM IS B R A IC 7, T R LB A D, 7 ) — v & T il &
DRHEMER Y, ZRETEEL O & TNICESCBEROEENRRENTWS (K4, 1954;
Tsusor et al., 1956 ; JbAf, 1959, 1963 ; A - K¥E, 1960 ; & - A, 19667 L).

AR BT I3 3 RN R R Lo g - 5 A s bnsd. ﬁ‘ﬁb%%%iﬁf&)é*%%iﬁ%@ﬂ
I AL O 0 %8 RIS BB U, JEI0 00 BB AT = & DU 00— 8 4%, B M RIBH & (EHI
BHENRB AL TND (FAX).

FFEITEEZ £ &+ 2B THROGERICRS W CTE LT\ 5. Z Ol T &FTC oA/
JIl - WA (1961MS., 1962MS.) R =dhiEnr (1981) OEABRFX L b aiaRN 528, LAbm)IEL
F OHIKIZARIE L TV BN E S IS T, — 05, b TEE) XiE LR 12 125990-100
MaDFERAE %2 <3 B AL B A LB RAE S (%M H, 1965) & RERKFHEO THILE) (Hanzawa
etall., 1953) AHTHL THY, TSN ARKEHILNICIREL CO D AREMER S 5.

I =R R OB 2 72 5. R BB B RE - A TUE - SHBEH - FRBRED 4>
WCRBISH, FERFRITIEERERORE » BEPLRD.

A BB TR (TAR VS 2 I Te — 47 o040 U, RBE TR PUEHIR CHEE b KEEE E To6/EIcX
syENZ (EFHIEH, 1983 b) 235, ARREHUKICIZZ D 5 b OERE - EiliiTfg - BERE AN
MLTWD. g - iR EIEE L U OREEOLINCEE KNG Y & 2Bk 28805 72
HEIH P HHtORERE TH D, HERBILKUDEICETHE T, PP YIE OED “pyroturbi-
dite” (%) % ERE LTS,

20 B T A [ L dml P VG 472 43 AT 9 2 AT PR 1 s © R o LT o 7 2 iU T, FE ARSI
T MR D) —HERER I 2 R LT 5. I b BAERE T EIZ B A % PE 9 D Bk - NS AL oD HE
A (WA & DI IeEE-ZalE ok REH U7z KIlEEE (G 2672 0, ERE~REIE
WAk C LR 22 B A1 % PE T 2 MBI HERE ) ORIERE) [T 5. BIKSE - IRE B E HH o (b 1B )
BAER L TRY, RGEERT O b0 L8 LTV D . 4 BUB RS IIMIC A & 2 HE T 2 Mtk HE
Rty (ESLIB) CTHRAS T B, P& 5 . kA O BEEALRR I L S8 A3 A0 i 7 & b
ERREA IR L2 2 L AR L TR Y, Il B AT R R A 2 s T E .
A UERE LFB T E B LR O MRIHER Y (RIARTE) T, BT E ST S g,

HHBEITICEEE TR Mg CER SN b0 (BFFIEH, 1982b) T, AXIMEHKICILZE D






FITRHE RS 0T LT 5. A I HE R 0 B 72 5 0%, KLPE - FIREPE - IR T DFRIE 2 Dl B>, A
I M C 1 AL S 0 A AT - 7 5 2RI - R - G MBS KAy S5 . B R B
1R+ BB O RHEIT & o C 4 BUBBE & OB ASTTAEC, B2 12 o ZRILE A & L G & o0 381
IFIEMARBICH T TE 5.

BT AR B T 07 O PR ()16 ) BEHESE— B51I < 533 7 BERUE C, (00 B 1 45
B AWM LOKITEBIC L D b7z b Sz b0 Th 5. ARIEHISTIEEH 1, AR By LT
I, B O OB & 08 BIRITEHET B B . KB AERE PRI A TR (BTE) b
b7, AP CLEFRE) , KRR (BB R DM LR (S 1)
NHR5.

{1 8 B B L A 2 L, 208 00 MER R 2 7S HERR W 0 B 72 % L AR T 81 ¢ 2
TR R O E- S v MEO MRS (BIE) 7 Eh~L M % E L5 WHE (EonE) 1ok
(L3 5. LIRS MR % 2 < BEOBERE (AILE) & 2% 5 B oL ME T O 2 &
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L AHE OSSR Lhbis.

By 25 A IR M AL 0 M A5 B M D S0 G, T O L, KA 3 XL C
x5,

DI04 - A TBHED T, 4 BUBRE - DR ERE - Al 8 R AL A A TR 0 37 45 = 5 00 B
B —o b LT, fERD B < DFFRENC L 0 & 72 1 0 b I S NC % 7. AR SN
FECEIT U & E A T B 78, 2V & 7 SRR & 5375 B8 S0 T\ B ACHS T I

YR B I\ A A T b B A T T ARV D B, B B E THIAT B - b i
+5.

50T A T MR 7 > TR FE B0 5 - T 2 & LT LTV 5. 3o B —ihic
BB T B BB LI < A LTV 5. BRI X <, 155 L - 07 12 B MR -
FARIMKZ LTV 5 MBIEIC K5 T 5.

FIEWH L S < FHRHNEOHERI T B T & KUK A B 72 % HEIC Z50 S U5 2B F HEREH
R R OIS - 06 £ EIC L, HBE O S &R 2 6B O - UG AT - LS T -
TR0 4% B [ HER OV DFE G40 F B . BEEILE 0 K LK 2 B < e F A LR IS 18 B L
TR - KB & B0 KK & 335 ), BT B MR > — 2 > V0 5. IR 115
MO A4 L C B B ROT B 72 2 2 THART 5 b 00 C, AL CIRSE IR It < S SHE A HEIA L o
K b ST D A O G H 2 M 5 MR 29 L C L.

IR IERL E O 1E AT M < 0 MR A B 0, FEBE 00— 312 A0 LT . AR i 1 T 4 f
Tk, BURICED NSO L LT, ABIRIA L2 1, EiC EB A LT MR H B
VR TS

M. 2 M H &

AR DR HE I 1, XIS AL SR & p P RIS NI TR Y, AL & S - RS, & LT EI
FLFEER & IS RERT A 04 LTV D. 20D O MBI —ARIZIX5° Btk OFEWERI CHAR Y, R
P IS 2y s TR OB OVHEAIEICEH L T 5. 2R L, BiIE=RaeMET 25208 %
RS S BRI RO P OB EWIZTITWD Z L b d o Th, T 5 OEESITIR 5 Hilk /e &I BRE
WM RIS DS L, EEE I 2 W BHEIC 2 > TV DL 72 ERICIE VW b BIEE R B
% (H5M - H6[X).

F PRI I o0 o 5 S FE AR X IR AL TS oA L, AR ORIFFE & R A IS - T D AEREO
REBSSIF FEANZ T B AR UL R B TH 22 > TV AR, B L ER AR CITAb A & 72> T
D BEHEMBIC M T 2 b D2 b EFOTH DL &, KBRIZFNETICOM T 2FIE 2 L35 F—20k
Mgz LTWD 2 ERNND. ABEEL R — 2R ME O R RN Z 5 5 Hikic L0 EL L, b
BN IXHE LR - VelfilT g o0 2 J8 O F LA LT, /N AEIT R 92 (BENE D>, 1965 5 k1
7y, 1982) REOHEOIR, (FFHIED, 1983b 5 £, 1985MS.) ZMKTiUE, T F—LRMEE
7§ MBI AR S VS TR REHERERF IS IZBEIC D > < 0 & ER 2B U, AL o5 0B REHERRHC 1T B 1 22
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F Y &/ U CEHBREOHERT A 2 B L Tz,

2 BUBROIER TS /A L, FEARMICIZIR 2 HAE~ A > TE Y OB H#ERER> TS, &
JEREEZEHEAREM - S O RS O EBEE L EHBR L 2P b OIITIERIETED
D, ZRENOMERE OS5 O S TR - ERMETCH S TARBRAE LS Lo T g2,

3)  ABUBBEHOLIEIC W CIREMA LA O HIBL » 43 RYEIC L CHEREEE O BE bt T g (BH - i, 1977).
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IR T 72 2 5 S A 7
FEREZ R (aHHiEDy, 1982b, 1983b) DITxt
L, ABUBHED Z MR T 5.

o BB & 25T & A 2 R I 10 Mk
HEO N-S KOS (RAIED &Ik
MO WNW-ESE KOS pHE (el
#) En3HDH. T Zo0HEEHEEOHERBED
SR, VTG R TAT 2 AL £ 1
STnB. AT TEILERE) o, [
BIHCR O B AEE L A O - SR L -
BEH, 1975) oxnETNALFEEBICHEYL TS
T B 5. E YIS AL R O BRI

TBE - WA LA R, 19550) O —i%
L TW5.

A2 U O T A T 2 A 022 L1 -
YR R KA B O BT I B L,
O T {1100 HER U B — P B 0 AT 23 534 L
TWA. ZOZ &SRO i M 0N kLR
BOHEELD L CHEES, M - AU

(1960) =AM (1961) 1EMIC KV Fli~ i
nTn5s.

5 B L AR TR HE S AL 81 53 7 L, AR
T AL TR T A o TN B ATEREE
R B S S 0 C K L P
~BE LT HEE A ICHERE LB THhH Y, &
DRI BEBRICT Ny hLTW5.
KIGREZ T B MG 0 770 b LA RHDIC D
LT s LTI~ BHEA T L, & U8 & b
SRR LR b IE <, BRI 17>
W< o TG, RBABILE » IO
FE TS T L, 2 00 B IR 00— 51 A
EERLTWS. EEHEHLROE Bl
8 - R - L A O 38 1 4 TR B A
WIZIEXSLE TE 22, EMERE LI &Mk &
KRB R OB RERELS S 0 BB C 5T 5
7o, ZOEHEOBRITH SN TIE R,
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OB R BANCITPERE TR g O =T AR &2 o & T2 RERGIMEE R L T
WD, EORFEHOHE « 5540 721F D3 ARG HUIT 0O VEH K OEVE I /A LT D . 2R IE DN
WZEEMEK LB A THD b, TORGHIE EEOEAE R & - O KSR THRE 5
NTWD. KREEEO LR UEEM MR A CEWMRICHRE Lcbo tEZ2 o TnD (ILEH
W7 N—=, 1966).

BRI ORI - A DUB AL & S HERE & ISR E 7o sk, 3722 B RE P s & Ak etz E & L
A LTS E 72 BK PR BE =388 O AR AE D 72 D 7>, Al B S BE 1AL & o A A T &abﬁﬁ%ﬂﬁ
AL LT D ORI AN TS LD ICb A2 5. KERHITZ N D ZHoDHLIZ A TR <
BRI LTV D2y, fUEKE, ABUEEE - FOREHE L OB 5 I CII R 272 L, BifEEs 2
LCTW%. ZOHAHEE A THEIEY a2 S AevE 7 O g iT Bk 1= (1)1 BgEHgN) ~ & 4E
O, W THER T~z UC 5] RMiEHg~E B2 EAO b O T, £H (1955 a) 12Xk (EH-
B LS TWD . ARERMEE LR T ~THEKERRE O A E I Th A 5. 2B R
P P 41 1 PR AW 252 575, © 1L & S0 - MR -H4 & OBIEIEIA & A TlA, L
12 UCTH BRHEE O RTE AN ST RED /040 LTI 1, A XIg HIE o> TS D HEREHERE (2 D> Ciliam

STV (A, 1955 a).

HAMEL & OBSEMETHMCE 201, HHROTHHRICOLRNETHIEERRBDOONL L THD.
AR HIE IR ISR SRR L DIRE Th 5. Ak RS & BAWEE & oW T
g (AT, 1982 b) X T@A) BEHs (5% - #a%F, 1969) THHEESNTERY, 7R
(2R~ 5 T - FUFFRRIS O O skl 2 & 3l LT 5.

FMT =TRSOV o AL 7401 0 @l T g V3] J B Pt & 2502 S DTG & L CRlal & ar (H)INE A,
1961 ; FHIED, 1976 ; KWHUED, 1977 ; 44, 198072 L), Wit NE-SW SR TS,
FUT = FIFFRR O T W7 8 1 X A FICARTE LT 2 23, 2 O AN 53 A 3 2 SEFHE - & 32 1L 8 ) OVE B
JEREZIE NE-SW J5 10 0 HAMEE & A7 M 0BRSS & BN IFET 5. 2 OEAREIZH L (1934)
2 TEIREEEM ) LA bLOL —ETH Y, WRAEEE [3F 7 RILER) (GFHIEH,, 1982 b) &L
T S KIEHIERICE TEFCTE 5. RBARKIEHIEIZIL, 1E32CHERE L LT ENE-WSW JH
DOYEBWER & Y, F 7= [R5 m O B g O b SRR 23 AR KIE g & AT 5.

PR, EZEpEihiEE - HAEE - gIc > W T 2.

KBS AR BTG OEK Y LMEE2i182 N-S Fnodhad &b, i iasckE &
AR LTV D, EEBIZ20° MiZOERTH DA, HAGIZMr- TR QBRI E2RY, ST
BERZES TIZ40° &R0 OMRNE 2T HAMER Rfid) 2L TW5. —F, FEITHERT
20-30° DR CTH B3, T ICIAID > CTREBISEBIRI L 72> T 5.

FERWER AERHIMIETERILITEZ#®S WNW-ESE Hmodiz &5, dhiiicI3EriE &
KREPHHL TN L. GELREE R LT BKEBIE b AERNORELZ T TVL L IICbAR
RLODPVHEPRE Lg., AEROIREOMEIL20° U LEOMEBT, LS AiE &R s 2 - T
SBRHC 2D, —iE60-70° (ZEEL T M- B Ef) 2L TWD. WICFEERIEE" fiko

0 ERORIBR TR & 72> TNT, T~ R LR OAFFD 2 ORFOMEHS .
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FRERZ R LTS,

BoHFWLES OHE (1982 b) A Tk MEHEE TRl Lo g O m PR ICH Y 375,

HANIFETE 2> TF T Y Lz NE-SW Xt ENE-WSW FHofiiz b &, il i m g
BEALEERE - FELER ML TS, FEILWE LD b MIOBENRAAEROEBEZ T TN DD
EDDIEW 6 0TI ARV E AR RO B PSS ISR AT ISR B EAS ) ONTE  ORAE ST E)
5.

B o AR RL O B BB O HIUE O — 1T R80° 12T 2 Bk (E i igih) & 72 U, [RIRFIC MR
RoOMED 5> HERBRIIILERED ZIITH A, B S PHIHICHE< 2o T D LEOHE T —&KIC
5HIE DA TH D, AWFHIMBIGWIER (4%, 1980) 2 H7-b Liz E-W X NW-SE 5
M DA I 1T DK EEMEIS 15 DS — 2 T TWD 2, EHEHER EEFEEORY &< Ry
BHEMOLE % b AT, BT v v 7 ORESEOED LB L TN 5.

ME-BETHR EH (1955 a) OMAICLDLOT, HEER - IRBEE - BB 3 H 2 FRF
HIC AR E & 238 & & qu\é.{mﬁmﬁ’gﬂi#%@Wﬂﬁ/&%ﬁfﬁf)ﬁmmﬁgikﬁﬁi1*753‘5%&:
AMERIT40-70° &R L, ASBIEHBS AL P SER A Tl 20° BTE OBR L e o T D (BT

EEEES ML (1934) oA THY, Dl L b AIBTTEE G 0 O FIFFITIR 24450 E ¢ NE-
SW HHICHECN D HAEE L L CEITE 5. ZOHBKEEIC L 0 EHER - SRR - F18EILEE
20° B K80° £ THAMICHEA LTW5D (8. M FERLEFmMMBE D000 h  FATHD
B, AR A oo M N2 AT 3 AR TERE D B3R 2 A L C, MR O HAMEE A R LTV B

BT G- R AR E g ST AEE O RO 161
(s B 7AL 7 O U R MO . 2 0BT T IR 707 OB 2R LTS,
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H8X o AR OEMIFEMIC X 2 HAHhEO RN O 1 4]
CRIRFRIE B R B ALHI7 79 200m 0 RE D ) . Z OFETTIIR A 50" FROMR &7 L T 5. HALHJE DL IC
BESBDOND.

Z DR E T,

RET-FIFFEE Yase (1926) 28 “Nagamachi=Rifu Line” ¢FHL CHIOTERBELIEZLDOTHD.
YaBe (3l E T RHTATIT ) & BEHAFIFTRTIZ 237 T NE-SW 7 @ “dislocation line” 7234 ¥, {K#f &
BHOMBEREZ R LTS 2L, EFFMICHEE L () EAEHRL WD LR EEEMMLZ.
L H TIEERT-FFEIT — IR B R 2 2 ST AIENEE L TREESh T, 2 LED
FWE O EITIFEE ICEDNW T AP TH Y, o M7 v 7 1ER SO ERIREE (AT, 1985)
BITON TN D AWE & OE R ORINTE OFEIIEEVIE TR ~5 2 & &9 5.

iEEERE (A TEEEMEEZ ENE-WSW S IIEO LG E (EWEITJES, 1980 Dm4) Th
2 ALVEIR] AN O Ok E T, 5 U SR 3 S LK 2 B 2 BT R R AN RN L3k R AR~ o0 3E R B T8l
BTED5. PEEETEIC X D EMHIBIEVIRCTH Y, Wi IC &5 REAB R&ITH60mE REH HTw
% (TEWrEMIIEES, 1980) . FEMIXHVIE Ck_5 Z & &35, ZRBEHEEIE O™ F2. 5km 201X
v ENE-WSW J5 1 DOTE W& T & 2 #F W8 237 1E L, Z AL B S 23 A B U P9 12 o 2N e A
TS, E7o TINRF) XIbEHEER T, ARG & OB Z < ST 7 B i 2 2800 &8 5 2 1 W H»
bHD. D ZODOWIBIIOWTHHEVIETHND Z L &7 5.
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m. % 3 % = %
M. 1 FEE RO (PH=ET)

FREIEEL LTEENS R DT AR T, AR = ROEMBD 2 L T\ D.

wEE Il (1951) o TFE) k5.

W FUFITEAALG R Ikm OBRAYS—H LR TR RIiE )

AWBRUBE A< B HuIg AL 3G 0O FUFFIT AR A R 0SB T @i T i b T o T 5. A8
DT Doy A LA R B TR ) - B TR ) RIEHIRICH v, KRIEHIRO b 0% &0 2o
JE &3 500-700m 2 TH 5.

BE ABIL IXTNS-NI0°W OsEm, 20-45° W ORI ORI IE % 7R~ T

BFERFR  ABIIARKIEIEO S B T FE & OBRIIAH T 5 . FIFIT BRI I CIx h#i
RO TEBREHTE » 28, SR TP FR ORI E - iR, EICEETR O & e
WCENENRESITHEDND.

B OABEITEE L CERORE LK A-BADOESENOR Y, IE B K ORI S % 8h 3
5. 20V TRABEBLTCERIEZLZFATVS. BEEHAUOBEEA T - RICEETH L0,
FYbZ T 72 & 2 A TIZRkE H 2 VI8 A 2 AT O CHE < BCIRICHIBES 28 1m 235 5135, LIiIE LIZEBE
HRICEH LTV EORBLETE S, MEIIE10cm—2m BREDOES THE - WEEALAEBLTWD
2, BUEREATURX LI —R &Y, BRI ARW LEEAaE 2L TW\D.

1ItH YaBE and SuHimizu (1927), Summizu (1930), I H (1958), /NE -3 (1959), Banpo

HO FURFREPEH O AE{EAT Rhizocorallium
(B &kE 5 - GSJ F7898, FEMMIIAIAFNT i B AL 549 1km OB A5 T MEa G ) BIE USRI, [HE - 8P, =
O 45mm, U PR OB T-8mm C, BFEARRBESEEL TS,
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(1963a,b, 1964), Havasaka (1966), FE[] - AfH (1976), fHiEA (1982b) 722 &IC kY, REHN1D
ITEIEECA - R EIE A - fELA - kA - AR A GEIR) oEHT L ERmbENT
W5,

BFX Banxpo (1963 b) 1L 27 EFA b & HWZHFIEIC ZAE, A ORRILH I =& 4L D Ani-
sian 75 Ladinian (2572 > T\ 5.

M. 2 OAE MERNLETIEERK)

RN 21, IS £ 0, SBA A DA S 5 VIZHEROAEOEIRASHEAL TV, O
JE D BIRIE — B8 1-3m B O /N2 & D Th D . OASIFRITBICEA L, Z OMRHE=
FORICEEMP O L RNESND 2 LD, BB RO -2 LB END. RBFIFFETE A {112
(il ) BUGHUORHE TR (I, 8P4 FSEo (I R O RURIER S (k- IR, 1083) A
LTHY, DABENRE RERO TR 5 5.

i BV T T, A VIR i 8 AL OGRS 23 & BT O A B —HHS T C ol oA L, FTIE & REEA IS
B, ERETELOEEFRICAESICEDNL S AT REEZ .0 L T T, FiLV S
J& - EETE - MERE - BB - KB, T L CRERE TS IR BRICH 2 AE IR O 6 BT
Koy&hiz (CAHIE2y, 1983 b) 28, AREHIEAN TIZZEN SO 5 HOESRE - (el B &k O H = it E
O 3JEBHIFET 20 b Z BT E D BRI LTV D

WS T =R e RSB, EIE BEIR AT - KIS B OB BEIR A 70 D 72
5.

PEMRNTIT ISR IS - BRED G20, BREEZRAT 5. REIE—RIEMEEN ML
<, ZOMFG~OFERNEIZZ L.

TRUE S VAR [ e MU C U2 D3RG D THR/NT, RIZT A YA NEOABE NS, A
D FRIT Y REOWGERE & Fi T - 7o —FRORBITIC &V B S Au7zpyroturbidite (FisHEr and Scu-
MINCKE, 198412 X%, KW-EEIRHERY &R 543, FIT@E A 72 BAGETILZRY) THD.

PLEo3Eos>b, 1R - ililizSRoffE 2B AL 5 Icam LT, F-2ROBESE
LTS, ERREREIOMHIRAARZEC TRDE, FAOMBIC L THEEMICRZEL, R
e fizRmLTn5.

Iv. 1. 1 $#E£E (Sh, Sht)
WRBIIEICEIEE ks (Sh) ROMRAERE (Sht) 225720, MEBBEORK Pz b 5.
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EZ AT (1982b) o [HERE] |

B TR R THOE) (M) ﬁ\%*lJﬁWj%%éE, 2 ot RALABFIRFER A~ 5
TEFRI

PERVBE HEXH M T IR —% £ T, TR~ R RSS2 & < Ha
B EIEHISRE R £ TomT 5. —0, B TER) RIBHUKIC BV T, 2 o BRSNS
ST DT EBRMBNTWD (LR, 1983) . JEEITAKIEHIEKAN TH200-250m TH v, LK
A TREBICHLS 72 5.

HWiE ABITFITC AT 2FEEZ L L F— 2 REEEZ R L Th 5.

BFBEG [HERE - TRE) Kl cAROAEE 2 b o THNEZ REAICE > TV 5. KIXIE
HuIE CIEFIIE & OB TR IEIHE » BICHEB IR TWA 2 b b 0, EMOFEMIIARATH 5.
AL OV & IFESBRICH D . E RBEOBRIMS TIEE » A H 5V L AN IE I EERES
IZBDNTWND.

B2 AREIEKILAEE B AEEE 7 S b5 B (Sh) & EEE Lo 28 A RS (Sht) &
sz encEs GEI0M-H11K). 2k EE) - TR R TIE, A8 o LRI
IR B RO MBS (Shb) DEIET D23, ARRIFHIEN TIIRER TH 5.

& (Sh)

F & LTI B - BRAEE D B2 0, ) RIE IR N CIHBLEE IS 72 EBNBIET 5 (fF
FTAH, 1983 b). —RRICHERIEER T 523, FHIC flow unit OILEEHHH < BHE L CEHE A RT
ZERHD.

KL A - TR PR A8 B 2 W AT 2 8 B 0D R 43 VM SRR A SRR A 42 L O, S IR 2 b
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DELZHERLDLNRHD. TOENT T AELZNEROFIEAOBENEANREL, EREFNICTS
NS R, HA - JERPEER R ERBIE S RICHET 2 AN BN DEEND L OIS, BRI
AT EAR10-20cm FRETH DN, FNIC50ecm-1mZETLHH08H 5. LHE —REROH
I em DB DRL.

IO SMEIIHE U CHfE T, BFSR - S K% 27 5. L LR EATZE S TiEERZTIR
Wit 2 R TIED, R ORI /T D b IR GR0 LIBEZ O, BEb REM bM<t L <
WD ZNEABRRELE LI O T, ZOARBEIZT FTREIHLY T 2L B2 THD (18
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F120 MRS ORA RIS OFREH CRRTTTSEAT O H B H R, TR iR )
TETRAE AR AN AT BRI A C, 2V & WP O L O 3B I P g o0 MU 23 8 HY LT 5 L TR P O Ml A A bR 1 A
e El VBT 5.

I - IR, 1962).

BEREIRE (Sht)

RGO LE A D, BB —#HB AL ~, A RIE I o TR AR £ THARIC T
LTV, BREIFEK0m T, WREELTHL (FI12K). EFHATRD b, KA - R
BE 2L, WBN®RETH D, BATIEEmm-2cmEE T, HE-HKOEZZL, BOKEARLO
THHERIC I LTV D . BT AR - FREMROZ IS SR BN EER TN, FloFEnitk
IWEARRBDLND.

B AEORIEABIZOWTAHEFEE (1980) ZK-Ariklc & 528 OMEHHER & LT22.3
Ma#%, 7o AH1ED (1983a) XA EIKE (Sht) oL raro7 o yvary hF vy
HBIC R DBHFEMRE LT23 IMaz & L7z, #R - i (1985) 1323 IMa OFUEIC SV TILHTEF
FIRLBE &2 ATV, 28, BMalc B 7z, LA L EAL O P T g e O e 136l TR i & PE L, 28. 3Ma
DFERAEND L0 RE HEEND Z L1725, 2 2 CIIAE O MR ARILAH it &+ 5.

V. 1. 2 {EEETE (Sw

VEIIT R 34 2 B B, AR L RE O KIIRE S 72 20, KROE 250 THBEEH)
LHEREL 72 b OB R EENTWD. — I CHIFEZ BEEE-> T\ 5.

4% Hanzawa et al. (1953) @ “Sauramachi formation” (2 Xk 5. JEH - /Mt (1953) o [k
HAETE) ROURHE (1967) @ MERITE) (IIREHE 5.

REECH MR TR s O MR R VO AR A R CHL A TR AT IC A E R Ay (THERE ) 0E Hdk )

DWMRUBE IR J7 O e & OFIRFRT AL o o /544 5. @13 200-250m T
5.

HIE R E U CIESE & RS, FITIComd 2R 2 s L F—ARolEsz 2L Tn



B 7272 LRIRBT i AL 5 2 o3 A0 3 5 AT 1
E-WHED il & o 1xF 08 - ] FH# & 2358
OIS,

FEER MILOESEEZELSICES . £
SRR AT AR ICx LT, A
ZRWTT Ny FT5BRICHD. B ARREI
—HWCTHERAHIVIAATHRE LTS X1
Rxsnnds (FH13K).

B ARBITEITKINF S R OEEKE ) S
R0 BIRBEW A e EERET D0, I
05 O EEERIC A3 5 0 & R RT T AL o
ISR T D50 L TP LAMRRER -
TWa. DIF, HulikZ & lCEME R~ 2

DR 7 O M = ORI O AR I, =
(L B - HDRL BRI 72 B 72 0, R AT IS
BEIRE R A 2B LTV A &R L LTI
Hu3k o> V6 5 ~, JEHERIZIE D~ TR Ao T, A
BT A5 5.

SR 1 T2 22 2 0D P P
BHERL S, TNICIERIRADBESMN B O G
OLMEEHE R D LN DD, BOKE
DIEHRETRUE TH A, AL AE L EAT
D, N3 —TEHICHNDBEIE LTS
bORDDL. EBOBBEE LTI O ERN
O, B O A BSOS B O I G E
5. RZINEBIT—KICEL10-30cmRE Th
20,2mIlETHb0LH 5. BB ITEIKE
WS D WVITIEE R BEIKE T, Bk A2 R D Z 1T
TWZRWERIFERETH S (F5 14 X).

AICRLEE A 1T AR TE D - Bic 2 < E
TVWT, ZNETNOESIEHEm-10m, K
E-EBAr 2L, ML LE-TD.

A mm-2cmiF EDKAAEALE Lem U
TORIUEEE G A TODHENL.

BE IR B 55 (MR — HLRL O FPHIZ 72 0, B
B|EaE R L, Ba RIS OMEEEE AT

Y4 % 78 © Vit g o0 AL s OO FRER . (i s o SERE TR A T, Tl ) [RIE & MR ) BRI & o0 RUBRRT L)

13X

Su (ZVEHETIE O K L EEE T 503

21

I L TW5.

I CIEEATEECA (Sht) o Bfid

ITEIRE A b A 5. ShITHBIEICE D b D IR AELS T

GITA
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B4R PEIRTRE O KL BEE O FRER (R TR, R RIEikN)
IEEIRRRE AR ONET, L<EMBL TS, S2EE L RILHE R0 b,

L. RS LIERWEREZRL, BETHD. A0 FIZHENISHBEIN TN 5.

FUFFRT AL T 0 R - Z O MU O ARB I I RERE WS 72 0, KINBEEE I - BEIRE 2 v b
HEMAT 2. 2EICEUESELR T L TRBESREREL ZET 52, b5 TRV, BIEHKET
Hb.

BIKEWAITES 1-3mBE T, SR TH B, Flem < HWVE TOKUBEREKAH D VXA MG
OBEARZELZ LBL V. KINEEK A RRIKE >V Fald, WIS E S 10cm-1mRE T, §
REWE L BB L TWD. Zededbll N5 XIEHIER & OB L7871, ZIE RO EOTE
i - FEN DR DEEEDRDO B, ZIUT TALOMEEREN O OIS T 5.

ARHUR O AR JE 135 T 2 EAL B O —FOEARITIARIT 2 23, RBIITAA 4 F —_— a3 CORBF
SR AN

EFm T - TR REHISIC A3 5 A2 OISR a 2 FEH T 5 235, AR ik <k
FERFERTHS.

V. 1.3 KERE (Tg

HEERRITT A V4 NEOMBES - BUREWE %2 IR L L, ZEIRTT 5 K5 O L 4 IRETIS AT Toy
HLTWD. RKBEITTFAOMEEZEI VAL TEROGAERESLZ 72 L, HEAHICEBIENTRTH Y,
[FIRF IO R b, EERME L DTS (FFHIEH, 1983b; HH, 1985 MS.). 7272 LA
HUIE N Tl DTSR DT 2T L T DI T E R0,

EH Suisata and Fusita (1966) @ “Toguhama Formation” 12 & 2723, MEOEFR T A HIF
2> (1983 b) ITHED .

5) AEHO THELT A VA NEE] FHIED, 1983b) IZOW IR AR SN TV 5.
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B Lo IRATHCE A B AR AU IS 70 T O (THERE) OIS

AERVCEE FIC EE] AN O 28T 5 L 2 AT IS AT C o mEE L O BiE 0 & 44
FEICE D B2 oA 3 2. ARG T, R @& IR L O AEARRIB VIO FITEE I LT
D, EEIFERAAHRE (B L7 LR E AR, 1979, p. 335-339) 26 BEICTLH L, el
EH100m Bl EH D

BERUVEBFBER AEIITAOMEO IR ERICRIZ L, oAt Tl REE oL -
EE L ERERICH D CRHIED, 1983 b). IEIFE-WHHEICIEDRS FRH L IFMEWEIR DS
HRAEZ R L, [RFROBENTER - AMEE SRR b D. 2D O Z L ITARE ORI % < B
LTW5.

R B M S5 PR 00 AR Jeg 0D 3 A R IR 60 T AR AR D HERIHE AR X 0 A U B R 2 B U TERT O M E
N D, BEICHFIFTA (1983 b) WL EBARHNTWD KDL, KRIBILEDE - A - i - JEpH
OHE & OBIR KR O BRER 22 £ 5 T, MIRFOWREAE 2 P57 5 B~ L i T L72iREBIRIC L 0 RS
NebDTHD. £ L TABOMEMENTL LT TKINRBY & FALOHEZ I LTI A A
TERENDRD Z LG, ZORBIRIC XK DHERMIT pyroturbidite EIFSZ A TE . HITAE
DATHIZNIC RTET BT A 4 bias CEEK ECTORKEN300m, MFELT A V4 MBI X
Nizb?) 0N, BHMEOWHE TER AT Ty 7 L LTHEB LI EBHFAL>2HD (A
Jf, 1985 MS.).

B AREOEMEOFEMIIAFIE (1983 b) IZRINTVDIOT, I 2 THEARKIEHIEN O b DI
DV TH IR RS,

KEET A VA MABE (N & FERMRERLT D, 74 MEIR2-S mm O
FBERBONEAEL, KM - KO E LT 5 MR A R, BRITIEK Im [T 5. Bo—IiX
KSVEELR->TWD., BOMEFTIET 2 ERF S, KOG TA A FOERFTHY, HHROREIX

FI5M REREOT A Y4 NEABS ORI (St b, TR I HRN)
Z I CIEABEDRKREIL 50em B2 T 5.
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vy (BE15[X) .

LB ZNETRE»LDILAEHOHRE L.

B AKEDoOTAVA NESE () 2o THE L2156 5MaDK-Ar &5 FRE (FH1EH,
1982 a) &, AEMNEM(LAHIX S b, Denticulopsis praelauta ' — > IZJB9 %5 (aHiEH, 1983 b
DONRFIRITIESL) 2 enb, Ao BRI R H O RTICALE ST S b . AE O HER
Bt L HEE S TR T 2 &, 2 ORI, Ao Mk o v 7 IC BRI RS E D BIFEL TV Z &
WRESND.

V. 2 4 BUJE B

A BB TR BIE R 7 507> S F B DE ) IS IS 20 To e LIS R < 436 L, BT
IR L AR B 42 5 60 2 SEHTEE =R O BILE K OJE MAE 2 REEA IS, KORJE T -l IS R B
BN EDND . RERITDH IS T 2 Wk - MRS AE 5 BRI AR O HERR S JH K UL & D i Y (T HAE
TOHKERENSRY, RBEEEEZET 2ERER L ZFE2b0ITIERILTE 5. 5E16[Y
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(B, £ I DM

S BUEBEET AL & 0 BAE - i 80 - RIS - L - MAB O 5 RS B, B S E, (4
BUGRE) L5 AR, BS RRJE (1939) ASRAICHA Lz & Bbh 57, Z IR, b AR
FTE L LD THoT. ROTRBEREOAFNE, A (1949) X° Hanzawa et al. (1953) (i
WENB A, = OERTIREME» D WAEE ORI LTERSNE. 20k, Lk (1967)
MRS L (1967) T, S T OWAE 230, L oRARE RO 0856 %
THFE DT “GEE & L. A CITHZERIEIIE SIS 35H (1980) I29EVy, BB OHIARE
IEMARE £ COSBE E &b CABUBREL T 5. 7055 SR FT I O fa F 1h - LZRAT 12 494 L, 80
KIE & B B 5 & 7B & IE R ORI Z I E D b TRIChET 2 0] LIS (ERHEs,
1955 ; dbAT, 1967) &, FERITABUEHE FHO—BITMA BN X&ETHAH

WA B - TO - BEIR S 72 B D EE b 72 0, AU PR O BT = R 0B i % 55 5.
R B IR 7 KR % R 5 B LA AV 5.

BRI LI - R - R A TROUE & 2N 60K ILFR RN b 5. HAE & 8a X
IEHEARBIRIC & 1, 14 U1 AR DR IS 49 LTV 5.

FEREIB 4 UV 72 I B 2 B0 % < K 5 A B CAv i Ly B - BBIR U V) D4 - MLKERD A5 72 &
BT D, AT - RIKBWILE - LB - WEBMICE - BB E Y,
& DICEBTEIT 5 2 & THBA TS, BB L E—BRES, —HES (b L<ILER) 0BG
b5.

HE 7 A T P R 537 L, PR A e (B 5 AR AR 450 2 L | 57 &M o M
B GRS D, AL - Bl - B - L) T L0 b v EOMICE £ ST 5.

ARTE A 17 PR B BRATIC 203 T U, BESIB & e (2 5 5 . A R BT 42 - BEIR
Mo EOEIEN DR Y, FROBNIE & bl L CHRITR S, 7 KIURBIBAZ < 2o T 5.

DIb0 5 BB 7 5 A EUBREE, 1RIER DAL h o TR L Y LA oHIB A E AR Y, S48 - B
(TR ERPEELD L, KB SOHERREE R LTS, RBIATEEA 5 AL~ & At
WERRET D 2 L, £ HCHTBIC L 2 U O 0 B LASTD 5D - LR U AR Sha.

V. 2.1 A (Tst, Ts)

WA TS - W - BRI EDHJEN B2 0, ARG R R P O JUR IS T S 5.

EL  NEE (1949) o THAERPICEE) (X258, 2 OAFRIFE N 21X, AREE OWAE FH
DEEREEIZT 2 LTV 5. RBABHYEZEH (1949) 13 KER) (&, e EpsE s v
—7 (1958) | TEfEkE) ISkt sn s bo s LTH-> T 5.

B LEMAERLEMRTHIAE ) 0 ARV O e (FERE TEE) [XINEHIN)

SERURBE  AREHIEP C R T A (504 BB K 2 5 OB 72 21 MM 59 5
5. BEERK230m (- BEE, 1975) &b 150m (AR IIEHE, 1980) & HRME
HNTVD. ARIEHIRN TIIABOT - EHIC Y722 50m BOEH L TWHITTER0.

BiE MUKk AHETIEIEN-S Hodz & KSR Z MR L T\ 5. ZOWRMEEIIM 5 ~I1T
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W17 WIASE DA EEICE DREEH (4K A OALRARERINGY) . BROBIZT A A NERHEEKETH 5.

FElLpEks ) (DR ISR ICERTWA LS Th 5.

BRFEF ARIEHEN T TE L OBRITR SR, RJgIE DaE) E#ER CHiE =R %
T8y NOFRIBEEBR TR TS (B - #EH, 1975).

B ORI TN R ERNC3 K& T D (R - KEFIF, 1960 ; AEH - R,
1975) 2%, ABIEHIBIZIZZ D 5 boHE (Tst) & E#E (Ts) 23591 LT 5.

HER (Tst) (TOEE (1949) o THIKEENCERE), BEM - KREFlF (1960) o [TEENRCEE ), £ -
M (1975) o THEREECEEE] (MY 2. BAEIKE M OHRIEEE 2572 0, MK SRR
WAL, BSIE30m R0 THhD. BAERKEIIKAE-FKET, RS LAEHVWERZRL,
BlemBOAABAEZZEATVD. BB cm-40cm DT A YA b ROT A ¥ A N EFEEEIX
EOMEE (517K BNEERUIBANE, TLTREREORE SORIEARES IR LS.
EENEHRARICEDZ & MO —2Th 5D, MHRIEEIKE K AGT, BREKE IS < HAE L
T3,

A RS B BRI 1 TEVE ) XM CHEE & LR < SBBF S, F72 OB H B ELE 72
T ENBERTAM E LTRSS T (EH - RBFIG, 1960 ; A= - BB, 1975).

L& (Ts) ERRH - REFRF (1960) o [ EEmbEIes ), Al - f#E (1975) o [ EE - &
JU N EEE L ICHY D . ARk N TS SR IIBEERIR A - SV MEO AR BB S
DR, LB~ o TRV BIKE LR 22 H 5. B S1320-30m T, 2ARICEBEIIHIRCTH
5.

RO TR E THRI D DRI OFEPIC D720, JKEaE R L, LIXLITRAE Th 5. KUK S X
BEHmMm-2cm®, L ZIT6-10cmD L LEABE L TN b O 2D 25 B EE A O SULHRL O B
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IR & D25 732 2% KILEEEE KA 1 — M S U B I 3R P 5 ~, BRI IT B~ o TR D £ <Pk
NTND, BEBPRE S POBEL TEEN THIKARS BT 28065 5.

P TR 10-30em D BT Z I O HEE-ABEN L 720, FEITEAR U0 OBKE 220 T /= &
NTWD. L TAIZSTEERZ . YL MERRIKEA T, WEEMAEEZ LT 2 L2 <, EHPHRE
ETD.

LR AMEHIEAN TIIAE TR R TH 5 B — Tl < Mt (Hanzawa et al.,
1953 ; OkuTsu, 1955 ; A=f - M, 1975) C#KIEEH (kA (Ocasawara and Nopa, 1978 ; /INEJR,
1979) % PEHT 5. - KEEBWLA & LTI A 5 Eostegodon pseudolatidens Yase (Yasg,
1950, 1956%) J U Stegolophodon miyokoae Hatar (Harar, 1959) 2FE R I T 5.

Oxursu (1955) (IAJE E M O LA B % “Tsukinoki flora” & FEUX, “Comptoniphyllum-Liquid-
amber-Ficus” TR ST b, HETFUIEH O “Shiogama flora” AL bLOTHDL I L E2WL
TW5. ZhbOREITNDY L BB (R, 1949) 1[N 5.

— 7, Ocasawara and Nopa (1978) 1% T b HUSN O BALHE IR WV OS2 HREH L 72
AREN AT DFEM 2R ET 24TV, Z48 “arcid-potamid fauna” ICREEINDHZ L EFERM L. 2
DO #EHE 1T Anadara (Hataiarca) kakehataensis, Cyclina (Cyclina) japonica, Hiatula minoensis,
Striarca uetsukiensis, Crassosirea gravitesta, Dosinia (Phacosoma) nomurai, Vicarya sp., Batil-
laria (Tateiwaia) sitoi TRHE-SIT BN TEY, A4 7OM 7 WEWREE (CHiNzer, 1978 ; #176, 1979)
IZHE T 5.

B Lo ba OENSRE NS, KO T 5 BRITET TR %I ES T ons.

V. 2. 2 HfE (Tkr, Tkb, Tk)

AR I TTRACE - 2 - LR OWE R OVKINA LS - BEIRAHS - BABIENDRY, EiTh
B LARE O =B B S50

ER WA (1939) o [EEEEHE) (XD, 2720, Ao TEEEREE) (3R WE O = EEMHY
JEbEEN TS, SEMIZU in YABE and Aokt (1923) @ “Natorigawa andesite Group”, YABE
(1926) @ “Natorigawa Andesite Group”, Nomura (1938) @ “Natorigawa andesite and its ag-
glomerate”, YaBe and Harar (1941) @ “Natorigawa andesite”, &3 (1949) o [&EfER LA,
Hanzawa et al. (1953) @ “Takadate andesite”, {UBHIANIIEZ V—7" (1958) @ [k LS
1, BEH - REFIRE (1960) o TengESfE), B (1961) o T@fEfE), SHiBata (1962) O “Takadate
Andesite”, JbFT (1967) @ Tk LasdH), HIEFIEIE2AIG 3G (1968, 1974, 1980) T
fEfE), /B - BEE (1975) o [EfEE) oz thik, HEOERLETRERITEVICEZ D OMEA
HoHH, HAL, BERCAEOLOEZELTND.

B 4 HTEED AR DALA TR RA I E 54 BUINA W O Hudk

NERVBE A OmEO EE] XIEHIEN O RIS AT TEE LTofid 5. %

6) PEHIZHOUWTIE OKuTsu and Muto (1959) (it &R T4,
7 HEAE (EEUB) Thoas, WA T Ths.
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ABINUAL ORI & & 25 & 2 AIXHM LTV 5. ABOIEHE 2R BEIT N2 WD, RIS oA
TAHWMARED bifi & SEEE» LR ILHOTER & O Em» b, (ITRK250m & LT L. A -
M (1975) (TR 4 150-230m, Hi7HEMFIESAIE 3G (1980) 1360-250m & FEH > T D,

BiE 2l - KiEOREROER Y BAOHIET 2 KILABEE OERM - RIS 5T, #HAREL
U<, KL LfFEAZ@DHZ S ON-S HFHOMAKEREELTWD., EFREGOREIIEET L H
I3 L ER OO R S — Aol B AR A U O R PICREL TR Y, ThEEorE ()
L OBHERHEm SN TWAS (A - K, 1960 ; HEH - KEFIE, 1960 ; 4 H, 1961). ZBILETHEEE
T CERERIBIC L v b T .

BFEE ABLHAELOBRFERITVELICHENAEZ SN COD MEROMKERE OBFRLED
T, MIRE LIRS RMBERENTWVA LS o THIRE TIERW.

AR M M N CIE M AR T LN b, BIARB O EALICHIE L TV D, EAME THIARBICE Dz k
I EEIR B DBED % AT L IEE Th > C, @biE O h-HEME K Ug Y & O BEENRESND.
DX RTINS, A TIIMWARE & & & I3ARKIE BN BV TS T R O BFRIC
HEHD.

DO TIE T — 8 OJEF 2SS S AU 7B I, BB IR 0 S FE S 0O [ BRI 24 72 5 ik g
EETOLOL LTEZ LN, G IIHARE- - EER LIMONICERBRICHD LR shiz CEF,
19499 ; Hanzawa et al., 1953). FE7-ffMH « REFlG (1960) (IHIARE & EER & IZERMICIT R T
RIZH B 2 & 2R Lo, ARITER & IR TONBMICHER L Lo L %2, AR & EiEE
T SRR BIRICH D & L.

—J7, EH (1961) 1IWIAE - EHE - SEROSIEIT T8 2T EFEBEZALTWS Z ERHG
2 THDHE L, FRCHAEHERNE & @i HERRRIC R 1T 2 KRS OMEE IS IR E MR’ H D Z &
AR L7z, T2 b BWIRIE ORI T 2 kCe OIS B A, @ A 8 o HERE IR 12 YREE~ I~
DIEBHBEZ 572 2 & 2R TND.

ZOHITEEEBIIMARE L —8 CUIZT <RI BRERICH D LT IRANKBE EDTND
(Aefst, 1967 ; M HIARMFFE A5 3CEE, 1968, 1974, 1980 ; AfRM, 1982 MS.).

RBEEEEOKIEREHZOWTH LA Z4EO K-Ar ERVE (FEIEH, 1984) (X12. 6Ma” »»
522.0MaE COIEDOHHEZRL, 202 LIXEHEBREICHAR & KER & OMICHIET 260
TN Z L &AL TN D.

W LTh EAEE L AR L o FBEROMIIE, KERE & oBE L O, TEH-TAA] -
PR ) X M5 2 40 72 2 TR s D5 22 MU AF S8 IS A 72 22 P i 22 & 72 0.

BHR RSB~ EBY, RIS - ZIls - K ORISR OKILABEE - R A B - B A
BEPE D72 5. BEIIFRBCEE O b D X0 b ZIEE - ZEE Db OO S B ERBIIC L. Zil
H o KB OWE MK S AL 28 S KSR —IE < JE L, —77, A afi
TRA LA OHBRICIR SN THMA L TV D, RBIRMECEES 2R\, WAMEE O BT, W

8) I (1949) T THIARKE) D4 iIEbAT, KERBICED THRbA TV 5.
9) 12.6Ma Offiz R L7ZsBHIE TAE L THEY, FRIESEHE->TND S L (F#iIE), 1984).
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HUT IR BRI L TV D,

HE R ECiEmscada % (Tkr), 2 - TEOEE % (Tkb), XKilikEsEE%E (Tk) &L
TRL7Z, ZOENCARBEIIIZIEEOENERH L0, ZHUCHOWTIHEIVE 5 filciil L.
EEEEZ 72 b L7 kiEENE, Al (1961) I XAUERIDICIECE %, it TRA %, REZICZI
HEWHE T, FN BB AN SOTIC A STV S, LA L 9 SO oong HIEF: 357
HINTRL, KIEOFEMRKILEFILE 7ML STV,

B OB T, TR G IIREIRAE R L, 77 A CHiEMEN LS BEL TV L. E
7R b D%, 3 4mmD AT = VT4 FRLL TORMBRBRELEEZ20D LR H 5. BTIC
Ko THAGMORELNENL, FAA - BADELLN—HEREZALDD.

s LR TR AR IR AT, U R, — BRI SOIBCR O F B AR E L T D (18K -

FI8M  REEEORINIEES DB CHUTFEESOFA S, TEE] RIEHIERN) . R EETH 5.

B9 EEEIE ORI CERAE OFRI (R E AR T OR) . BRI EE T 5.
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B9 . BEEAZNH DL, BEEE RO LENDH L. BAEIRO LI < Mk LT, JkiliMA e
ZET D ENICHIMEE L L TRI0emBOEREEAE 2BV AAL THD . MIREEERIT RV
SR, RBEILAEA A TR Z REEERRD SN, & 74 TR ) ST 0
Mkl ZIEF AT Z 2 L TE LI Lic Yy — U B FEET 5.

KILAEES - BEIRABCA L, SEER MM R TIERBIEVEBE O TWD. BT LIS E-X
REEOLONRE L, BRI I Hem-30cmfBEETHY , HERLOLLZAERLOLERHD.
FEE IR G - BEAOREOBENEAEE S, LB SN THD. I ENCEIRES O)E %
o b b D,

AR E IR TE 5 1. 5km ORBWVICB W TCO AR S, EX3f20m, SLREERHCTH
5. B em ORERIKGEANLR Y, BIGEEAF A BUSHICE A TN D.

K DEHE T HOWTIINE - B (1966) , BB - HEAR (1969) DILENHEOHRENH L (GF1K).
TRCH 2 R < & K5 A3 810, 53%Ri1E TH 5.

ARJE OUE ITHIZVEEIIRECE Z D bODODA D AA LR DA b AR ZRE - (DA D A
) HaRIEETEL L, F20LTHHETH L. LT, S TOBEM LT,

Wb AR ZRE (A, 2 BTTEKE 559 1km)

BES  BHRA - DABAS
BEAIEHKEA-THKEAICEL, K& X0.3-2.2mm, BHHEEZ R, Hiffchbv, 2RICE
EFND. DALAAITVET, KEX0.2-0. Tmm, FHETH Y, BEEAORKIGRIZHENL TV D
7ok I < ERUS B A LSRRG RO b D.

A RHRA - AN - 8k - H T R
HREPR-FPRDRARR 2R L, Bt CTH 5.

AEDACFEIHTEZ 1RO IR T.

A AGAEEEASIEA A VAR IS (B, 4 B4 Rk o A HAE R o B A 355D
BEdh : BHRA - BV VA - SRR - i - DA DAA
BEAIEKEAGICEL, KE¥E0.3-2.0mm, RFEMEZRL, FfFTdH L. FbFoIcRAR
Mgz 2L TW5. AaEMTIVTFRb k& £0.2-1.8mm T, HETH 5.
5 RERA - BRI - $REK - BT R
H T AR EME R L, FiftThHD
AREONFEGHEE T 1 KO 6IIRT. RBAREOEM &R UHLE» HHE SN L ILEREHZ SN T,
22. 0Ma @ K-Ar FERENIRE STV D (FHEIED, 1984).

14 PO B A SR AR O S A TRECE (A, LB TR 7R A SR 5K 750m OTERK R

BEoh : RHRA - A - SRR - miEn - A0
BEAFIARE £0.3-2.0mm T, B#EHELZRL, FfETHDH. AEITKE £0.2-0. 8mm T/HMED
LONREL, »obmThHhL., FOEEMTII<bmEEN, KES0.2-1.3mm THHA, Wb
TRECEE L TN D,

A R - =T A MRk E TR

A OFEH & ITRORHEL TV 2, BT R A CHRE SR U < iiea s 0B o2 55 1 £ 0 11
[Aeba s
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B ARBOKLERBICOWT, 74 vray hT v 712 L0 18. 3Mak 1018, 4Ma (TaMANYU,
197512 #3< £, 1979/, p. 13612 L BEIEME) @, £72K-Arikic & ¥ 22. 0Ma (5eMIEH, 1976,
A M - fEH, 1980) K& Ur22.0, 20.7, 15.2, 12.6Ma (FHEIEDY, 1984) DOHUIRFRBHE STV D.
INHOMED S, RO FT 2 HRHRIZAT Rt (@ S s s,



1=h

3 &rﬁ% (Mn)
PREEIE L T - BHE U 0 WS MRS B2 0, KO A2 ERT 5. Sk L E i
RS, —MEZOBMRICH S,
B4 SHimizu in YaBe and Aokl (1923) @ “Moniwa Group” ([2X 5. 7277 L ZIZITESE
BHYBLEENTWD. SaMizy D E L7z “Moniwa Group” 1%, Yase (1926) @ “Moniwa

=2

&=

Group”, Nomura (1938) @ “Moniwa beds”, YaBe and Harar (1941) @ “Moniwa beds” ~& 3|
FHANTVWA LS ThA. ZOMICHH (1939) 1% TEE (GMMER) MDAl 2B LTWAR,
FULE RSB X0y b, A o K g HWAE Lo T D . £ D%IRE 7 Hanzawa et al.
(1953) @ “Moniwa formation”, {IEFENIZ 7 L—7 (1958) @ [fEEEE, HA (1959) o (%
JEJE |, SuiBata (1962) @ “Moniwa Member”, /MK (1962 b) & [TREEBCEHE] 1%, HMHO LT
BIEFRNAETH . RBait (1949) © KER] IIMABHYEEZE ATV,

R B TREE O LB ) R EERE BT O B

PHRUVBE &fFEEEZIY A L) BB TATINOBRRWROZDOXRIBNIIaTT 5. Elcs
Wi PRl A TR 7 E IS A ICEBEI 5. BIEIL20-80m Th 5.

B ARICE W LAE~10-20° O AN R 28, AlE dT AR TE 7 T i ~40° i O B A &
TATEHOLH 5. AWE SIS OER A EEHETE 52, OB 5 BT MR & 2o
T E AW E R R AT T D AR b AL~ 40 I O SR 2 LTV DAY, Tk
M- B (AW & —HoMETH LN L.

FrREfR LA TR AR — o4 B e A AR B A B OV BT 4 BRI T, RIS % b - TaifiE
ERESICEV (B20K), ZofiolciimiiE L ERMRICHD FE2R). FhebbafiEs
H7ob LI KITE# A EEICKD 520 5 HIKERB AR LG TWeZ L 2R L TWD. RRERE O
I OHEREER BT 1T IR AT, AN L7z kil (B 3U3IR) OITRMASEAIE S 5.

TREEIE & IR & O BB O BIRIE, AR TEIA S 2 TRV, MICEmEE 2 A T L TG

20X TERERE A A OB O RIERE OB G AR ORA G . SR O EEIC K - B D AR DB RO LS.
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oD EHDONELE L. L LKRE (1962
MS.), B (1979MS.), AR (1982MS.) b DO
FERERENTET D &, KEB e MARBIT s L
IEFARERAHOBRICH D L HICbAH 2D O TEIF
(1949) J O"Hanzawa et al. (1953) 1%, EEE/E & K
JEIZRINEEAH T do V), SEHEE A3 LA 2 A TE 23 AR
EREFLTWD E WD RMER LTz, SiEE o KiLEIc
DNTHLN TV D HEHENRE (FTH) LT, b
S —EEFERORELEZELNTNDLERD.

B ORI EICHES - BOE U0 MRS N B
Y, —IIIAIKE L o TS ARICE S ERE LT
BETH DL, HAMNN—RREZAEHD.

BEE X FEICZINCEEOMEENE 2, ZOREITH S
MR bONRZ V. BRILEHE Hem-10cmBETH 5
2, REMCE I3 E50em—2miIcET D2 L 0L H D .
BEOREIZIE LT LIFZRARDOEMEARRD HiLD.
s O BB T 72 S 4, hofx DA% B A
T,

HURLRY 5 IR O R % 5D 5 b O T, B H R 3%
BWEaEEL TS, R mm-2cmfEEOMEZ & A
T, HECVIAE LR TV DIEHS LD 5. —RICEE
IEARIARRC 8 2 3, 44 B i i B B 3 A 30T D AR L2 1 25
R AT ITRROLND. LB ARRE EHICITM
BL- RIS E B FE LT WD . S & R, BEFICS
BREOANEENLTND.

ER AE»OIIECEZOEBEOANELL, %
NHIEONTELSPLRH - RER RSN TWD. LT,
FERLEREFIZ L THL.

Nephrolepidina (KREA fL o) : 3% (1935), HaN-

zAwA et al. (1953), Marsumaru (1971)
/N FL L Sarro (1963), R H -JEJE (1977, 1979)
HEHG - Harar et al. (1973)

Hoa LA (1944), Hanzawa et al. (1953), Hatar et al. (1973), Ho2# I ARAF 52 A0 & 325
(1980)
=/7 13 Havamr (1976)

foi /B - Havasaka (1922, 1933), Harar (1936, 1940), Hararetal. (1973)
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HRREIY) : Marsumoro (1930), Nomura (1940), Nomura and Onist (1940), ‘A3 (1949), Han-
zawa et al. (1953), Harar and Masupa (1960), Masupa (1960, 1962), M (1969), Harar
etal. (1974 ¢)
HZh : Isuzakt (1966)
7YY iR : Hararetal. (1976)
71 =19 Imarzomr (1952)
7= : Il (1936), HATAI etal. (1973)
P A DO : IsHiwara (1921), Marsumoro (1930), Hararetal. (1974 b)
7 IA~EOHR : Hararetal. (1974 a)
Paleoparadoxia tabatai (Tokunaca) DF1H : K5 « A (1980)
ZEFLH DB : Masupa (1968), #AH (1977)
oI BRA (1979MS.) & AfRM (1982MS.) 2Lk 2V A FZ5IH L TORY. TR
FARF2RITT, FF O ORE LB S BRI R EADOH LIb A 2R T

Bt AL O R I, 1977) 5, MEEEEI21X0pa (1977) @ Globigeri-
noides sicanus/ Globigerinatella insueta ¥ —> D& 5 Z E RO LTV D . KY —IBrow
(1969) OEWFMEAIL LA ONSIHAL TS5, BELOAY X MTBWTH, KEENHIINSIC
H#L9" % Praeorbulina B3 i & v, N.9 O NRZHBLET 5 Orbulina J& 1L LA OFBESL A6 B2

10) i CIXBESTEREIC 72 > T 52y, Hararetal. (1973) TIHSREEE L L THbh TIN5,
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Shic. 2RI ESTIE, A O RAGIRTH PR O %2 o T T ORI ALE ST 5 5.
HIRE AEOEAFILRAEMT L THRD L, REOFEITH - SMBEMEH I HERE L7z LT
5. L LHBIN KA EBEAREEREDICRD b s 2 EORBEOMEZ2 A, HH 0L n
AT I FTDFAEN D, RO —EIEEAMEFEOITHE S £ EWEERIETICHR L E2 015,
Nephrolepidina, JAZE DM 2 IREVEE, ¥ =, Paleoparadoxiazz & DEEHIL, A& DOHEFEBRET N
BED 72 WMIC KB SN T\ Z &2 /R L TW5A. 7k Paleoparadoxiald Desmstylus X 0 &, —JEHE
MOHIBIZ AR LTz L Snd (8, 198472 L),

V. 2. 4 U@ (HY

BT BT A RIRLRD A - 2L M B 72 0, MR 2 M 2T T 5 . AJB RS T4 B IHH/E 0
CHREET S

WS I (1930) o (BB k5. 7-7 LABREOBEE, [ E<RE (1939) 24
LT RIS - EEER) & ba AT, MBI ARG R ERE O BE B 37 DT
BEOHA Ch D ILH S ICHRET 5. A8 (1949) @ [HESZJE |, Takavanact (1952) @ “Hatatate
formation”, Hanzawa et al. (1953) @ “Hatatate formation”, SuiBaTa (1962) @ “Hatatate Pro-
per”, /MK (1962 b) @ THESZ SV NEWEEE), BHE B (1977) © THESE] R EFwTh
LIHER LN Ch 5. KBS CIRAR & O5RE, B0l (B OLHT, HIER OB HZ i
MBI BOREBIETND)  FHiCR 5N R R LMo TS 2 8 5 LS 80cm- 1 m O HIKIEE
DT 5. THE D LA A B O bR BN, BT OBERER Y, Ak
ERECERD D L HTES (21 K) . RS & BB O RE I ICEN LTV AR TR
T, L~ ORISR (2 OBE ML 1CHE LIk, BB LR LT,

R RO T & 5 IH BRSBTS A TH072 LI 1V LU o C, A T
AL Tk R T BE T ARSI 0 A i (R 1A 712 35 7 el E B > Mk 2 Bk &

SERUBE LR % 02 O RT3 5 . % 7= (G L P 7 IS & LTl
CEIHTB. AIRETEAREE R 41T, SR O B IR BA AT A LT B TR
180-200m CTH 5.

WiE ERILESIC WNW-ESE Flofz b ot LS s G iy 5. =0k ReARE30° f
BOHBINARBRZR LTS, EEGTABMETE N-S #EoER, 15-20° E OB CThH
B8, ZOMOHBTIES® FikOBR TR El LTV 5. ABSMHIROMEICE, N-S Fio
2HROWIE k) BB Y, EOWCHIEROBE S E> T 58, = OWEOMHIEE 2RI Th
5.

BEEE LB ICH, SAEICEA DS, 25K B TR O O —# T,
IR B | R A BN 5.

B AR E AR - S R 2 D IR O MR A AT 5 . ARG HLI 00 o

11)  Praeorbulina g o> HE 2 FE3E & U TR gt & gl ot obi & 4%,
12) TAKAYANAGI (1952) 7% “Hatatate formation” &FEFRL CLUK, HENLIZ ThZ 27 EFMIELDER TN,
13)  BUED RN MR OALHHK) 250m (2dp - 7=
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F23 X HESLJE IO S O R (A A S OR)
Z30ecm Fitk O a7 V) —a UREBIZH - TIEA TV S.
O P TIR b AL L7 a2 R, R EOBIE T NS ET 5 2 e h AT, KB X
D BIR DORVIHRICHERE L7 b D TH A 9.
ARSI IR - H IR, Bk CsEBas 2L, LRI/ VERERT. —RICEFOMT
B, AR BTELLESTVD. MEROWENHEL TH D WIFHUERIZRD DT,
RS BHORR O L2 BAE A B E T TN 5. LB F 00 8 Y 2 1 A b D Mg & £8 10-40
ecmDa 7 Y —varb@Boohd (F23K).

OV MEIEETEE R R, JBkE CIKEGEE R L, WA EFBREKE CLSER L TWD. HRY
EBEWERZRT. JRERZIBOONDLRE, " FZ—~_—T 3 VORI ELO.

BT —fZICE 1 0ecm-—2m DES T, LZALZADBBIINEL TS, BEEOLD, AR
EWROL D, FEEMICEHEHEDO L DR EA ThD. FRICABIENS 15-20m LOJEHEIC
BENDEE 2m &Y QWA BAE ThHhoR@ANAICE R, £&FE L TUIA-EWEaiis &
FTHEVWIFMERL, HEE DR EHTET BEORWERE L 8o T

EE ARE»OITHEESWLA DI, vaAba - WRba 8 EHRT 5 (Hanzawa et al., 1953) .
Bl TiE, B ICAB Y - TEOMICA BN ED S, LFO X S R#ERd 5. KB ok

LETAALB LAY A FEMANRE 1R - ARB2RITRT.

A8 O A BT ARSI

AR EE (1937), Takavanacr (1952), Sarro (1963), M « B (1977)

GIREF > ) 752 k> Honpa (1981MS.)

EE®E : Uil (1981), Maruvama (1984 a, b)

14)  JFEETIIRRERE L 72> TV 223, RLill S AbA PERE OO ILNZITRZRE 23 04 LT %
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R W - (1977)

Hgh : Isaizakn (1966)

723 Opa et al. (1984) ZHRIZERZER 4BOBILAICHOWTRIE L, Mo fEF & ikt
EiToTn5.

PLEOBIZEIC LA, BESLRE A I3 A AL b O N.9-N.14  (Brow, 1969), 2
7T b AL D43 CN4-CN6  (Okrapa and Bukry, 1980), EE#/L#I> Denticulopsis
praedimorpha ¥ — (Maruvama, 1984 b), Jk# ks Dorcadospyris alata ¥ — > (RIEDEL
and SANFILLIPPO, 1978) D5 Z & DR XIIHEE SN TN 5.

Bt LSS Ledb R IE A E R e IC D3 E, A - TR o RMRIT ¥t AL &S o
WD . A EEICOW IR E AR T 2 ERHZZ L.

HIRE AER IV NEOMRHERY TR T b D Z & b BE L, EAR LA ORE L BET
T5E, ARKEOTEE LIS EER (outer neritic) (2, FEBITHNEREH @ ¥ (upper bathyal)
ICHERE L7 LMl S D, o2 &k, TROKLER» D L OMAEE TEBL TAHD L, KEREHE
FRE 7> O M E AN YIS HEAT L, JESL Jig P SR HERS Iep |2 e Kt 258 &, & U CHER TR HERS IRF L ) > > T
ERELS 2o TN 2722 L AR LT D,

V. 2. 5 KB (To)

AR B L L BEBEIK A - A BEIK S - W8 - BEE R EOREN O, WSIfg a2 B8 1CE S . L E
IZHATEHITHALTH Y, KILEDICEA TN D.

WwES R (1939) @ THIAREKS ) ICX D, L8 & 0BT, AR FEICHFET DR IIEE

BEIR AR (1RaR) ORIELE S, 23 (1939) DekELSBEINTWS. 272 LA (1949)
O THIAKE |, Hanzawa et al. (1953) @ “Tsunaki formation”, il & MIA#FZEZ L—7F (1958) O
AR, #A (1960) @ THiIARE ), SmBata (1962) @ “Tsunaki Proper”, /Ik (1962 a) @ [##
ANHYIE B KPETRE ), /K (1962 b) o TRAARWD S #EE BEIKEEE |, bk (1967) o TR,
HE AR SE G 3 (1980) @ THIARE] 70 &, Winth A" Oid 25 L /- g4 R S
TWD D, Z 45 OB D TEF M OFKMRERE & DEFBIRICOWTIE, WD OMRER A LND.

EH (s rhﬁﬁ?k%iﬁé%ﬁ%iﬁﬁ%ﬁu:?ﬁoTit?ﬂﬁ“é%@%&@fﬂﬁﬁ. ZON— hTHIARRED
FEREELBISETED.

RERUVEBE MAME»SFEBEST ~MIATTEEE CHIRICOMA T 5. E7lBT & FHITIcE=n
BIEEN (372, 5m) B SIS & LCHE R BRI T B 2l AT & 0 & FIH
A& T LR 7 O IR N WIS RFTRNC A3 5. JE/RIE350m ML RICET 5.

BE —HTERUEREZEBIESD, —MRITITIETIEHR~20-60° OFEMEZRLTWD. BHAE
FIIHERTHE & OSSR E <Ay, Tgl - BRdH) (EH, 1955 a) LFREh 2 B O
—WER LTS, RBHILEBEERFIZIIN-S O 2 £OBENRH Y, TMOBNE & Rk
BN - B HZ T TN D.

BFEE BB A BACE, KEEEAE - R UL AR RS DS
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AR B L P 5 C B R O & b A BIRIC b % & BV S . AE & BIE & R o
D) REPAER (1955 b) PURE < oA S CTE R, Zhud Tkl otgEso s
(k) & HIELS B L TV 5. RIBHIARRITE T XK OEMHOLEUE, BICgfEomGFhHE R (kH, 1981
MS.) 7 &0 0, EHEER R (Fr AUE» o AL HE XTI RRIREE T) [TIZEHIARETH 5.

B ORBIT KBRS - BB - W - B T EOHIBIN G2, & FEBICAE O FIRZH
ETDEIKAEEN DD (FE24 1K) . —RICKIIEEIIAEO T L BEicE <, mEIxmEHEY
IZEATND.

KJg D TEIZIE, W®HEES 20-60cm O3 OBKABERH Y, KBS, 0O FRBPHHESL
JB L OBEREZR LTV D. BKABEIIIEFICHE S, BETIIZOATETREL L TWDHIHERL .
BEIR F BEE 2 AT AR S mm-lem f2 2T, BRARBERLISETHS. 3 M OEK MBS
DMIIEE S 10em DMK DOBNEEIK B S D ENTNDLD, O & B DL LB A
RN UTHEIZE EN TN S,

ARETFEIL, EEHm-10m R0 OBRAEKE LIRS 2-4m OHMRLIEIKE - BIKEWE & OHE
NHesh. HE I L& ORBEITHART, SRICE<ER L TWD. BARKEIZIKAME - HFIKEAOT, B
mm-2cm FBREOCBANGRY, K PN RRUEREZEL I LR H 5. MREIRE T HIKE - #
JRET, —RICEETH D, BIKEM ST DR O, LiFUidEahokilsh %
HALTOE.,

PEIZEICEIRKER AN SR, FEE$10em O KUK AEEZZ < ATWD. FIEEPAE
HEWZE X 2-4m O 2 MOMBEENRIEL, #EE LA BISNS. BKENSIXHIKAITIEE
L, ML - MR CTHEIRELS, EFRICKIEER 2 G A TS, MBS 2-3em OZ IS D
Y, E<EBLTVWS. ZoONBECEELAOMANEENS. BIFE0IC, b5 VITEILELE
teZp EOEM EORE G, AEOPAIEHEICHET D HEEE, #E (1957) oFEHIcLd Ttidel
JE1 DIEEDESS, KOAIHEA (1982 b) O TRIRIUE] & FEOABEWE LA TH S.

HAATE O _FEBIT A LR K s & IR E W S O 10em- Fm L0 ARG 5. L0 EEizmn»
STRAE LR HMHANH Y, BAEKSE BEAET . BEIIHKRT, BB I LI L~ kb9
LRBALREEZ R LT D B E RS IR - ORI CTREIK A CTH D%, JBHEIZ K » Tk ok 7=
OPFBEEZZL TS, FENIRA I em-10cm KT, A - JKEEZEL, L<BELTNS.
LIFUIRERERBAOMAF b bND. BABKEITESHE m-10m T, BHWEEZ L, HEEE<
LE->TWN5S.

tam KESITWEEMb A (Hanzawa et al., 1953) & 2 < EICERLA - ARG L BLA R
FEMT 5 ((FRF 23K - (FERF3IR).

B ANEORRAEBEERT 28IV, B EriticfirE T 2 S HER L E A L oz
KHEOBLEN S, KBIEEHTFtCIE#ES T o5,

HWIRIE AEOHMKRHYTHOBUED 2O EH L RAR LA REET, TOEROARREN
- AN ICHERE L2 b AR LTV D, FeAREII EFICH o TR R L2 EME R LT
N5,
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V. 3 & H B ¥

6 R AT M AL 8 B AL I 5 R & AR TR ) B MR AL A0 T < 5

1 L, FRLO 74 = R OHA B A B B & R R 5 B R BRI i 0 AR A e & 0 F b & Lipie
SUyE, TR RIEHEE (R, 1982 b) T Fb b, FHROBEE - =Y A - BAE -
H/F L OE BTG - KRB RS Shrz. Tl ) BT 2 50 5 5 oEe
L BB A & & DR b OIS 2 S, RO L% M5 7 o 2RI - B — LA
BT LTS, HIEAD TR RIBHSEO T & RSO, #ICHRELB<%7, bl - &
I HUEC DR 7R BERRI o 72 70 Tl .

N L ER B R & BT S L MO TG b7 Y | AR EHIEAL 35N/ LTS
& B IXEICERIRE MR SR  BARSRLILEF 22 EALTWVWD. 70 AT IT %
IRTZ EMRE.

TRE LA - PRS2 1L L, vb MERBRE O 255, By RILENLOWBL,
DOBEFUTIEE IR DO HE .

AL B AL — MUK DD & B + S MEOWE L0570, BRIG5> ERICIE < 51
T 5. SATHIKFEROW AL 0 X7 I FRF L.

DAL 0> A — ARV S B I 177 > C BV MBS C IR 72 5 7%, 53 71 MUK 00 P SR © NE-SW 7 [ 0>
Fr RUEREOZNCWET 2 HAMEEICLVER L T RICHBRZ 80, Fr HRLEND
CALME % T, 4 BB BEOMARE I TIE X AT T 5 .

‘E\Tﬂ-?

v
NERETEIREW S L BEIKE v MR DO TIEN D 72 0, AR X Hi s AL R O IRIR WIS/ NS oA 3

hEZ B (1972MS.) KOHLFIEA (1983) o TAERE] [CLD. BFLOAEMRE, THE)
X i CReE S 7oA FEIEAy (1982 b) @ TEARE) o LEL THERGE L2 boicmys
5. LANERE - BAE -ESEEREIIVTNE EBICEDLDN TOMMRARETORTWA D
HOOFM BRI A TH S.

B FUFTIT SR ORMINA R CeBE TR ) B Hkn)

SERUBE  FITR CAHEC DT T 5. R 40m A Th s,

BiE FrARUEREZERLTND.

BEEFR ARIFEHIEAN TIE B & OBRIIRIETH 50, BUHIRORI D, KBTI SEE
REDHAERE B OIS 7 /Sy LTS LB DONBEE TS,

A ARBIIESH10cm-5m KRV OBEALCTHRE L7-EIKEE - BIKE TV NENDBRY (525
B), FIUK B PCE B A RS OB A AT 5. BINICITERKEDEN S L T\ D, HE
ZLEORBEIIARTH Y, BRICEKEB LTS, NAFX == g VOEBMPE L, FRC
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o5 NEREORR BN EREKE >V s B g DA
CRURFRT A 43 HUOH A0 500m QPR T, T5) B E Mla ) g & oS R AL . BEIZURCH v, BRI
W I ITIRE B,

MAFRDITIE DT Llem WAL DIRE R L.

BEIREW A TR - BBt r B L, —ISHRI - HLRIEEIITH S, L ZAICL VR TIn AT
IFEFRTHObH L. AEXIIHEAOMNE I NBAMA 2 5ENICEATHD. BIKE L MEIE
- PR T, A RT.

bR HEAMMEOARBNOAREIRO LS H#ba%EM L7, £72 Buccinum? sp., Chla-
mys cf. kaneharai (Yokovama), Macoma sp. 72 EO BIL A OEHRHE SN TWE (bR 1ED,
1983).

B EHRbAIZHOWTHREIRZILFIZ) (1983, p.12) IZEEINTZHDHEDTHD &, K
J& 7> 5 1% Denticulopsis praedimorpha & Coscinodiscus yabei 23 3£ L, 7>-> Denticulopsis dimor-
phaldfHi STV, 2D Z &2 b —RERREICHEERFEOERBTHE TH 25 — —IGAE TMa-
rUYAMA (1984 b) @ D. praedimorpha >~ — > XX Coscinodiscus yabei ¥ — /ZJ& L, H A it
DB OB HHEORTHNICNLE ST 5 5 AFFEER LA T KT HESNT, T XijE %
DRE BB S BT Denticulopsis praedimorpha ¥ — 12 & ® LTV A (FKEEIZDY, 1982) O T, &
JEiEEECAEF L EERE I SEFHLORREZ O TOLH, 4% O &0 3EMl 2 b 82T
Hb.

V. 3. 2 ErFHLE (Bn)

ForHRUBIXEL LTRAEOWENGRY, ARRMIEHIRALIEIC A6 5.

ER dH (1981 MS.) KOHLANED (1983) @ [FEr HILE 2L 5. HBEHRS Zh bHITHE
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o, 5l (1967) @ [Fy 8] OLE, dbkr (1980 a, b) @ [FHyHUE) O TR, AHIE»
(1982 b) @ IF 7 FHRILE TEIE ] (TAREOF 7 HILEIITTHET 2.

Bk, FIRFITLAEIZ 559 % 7 1 2 5 < F OBEATE T & LCHIRE & IR, %, R 0%
AR ORI E TR > REE LGRS T& 7= (Hanzawa et al., 1953). Z O F2H
TRMER S ZRET 572, B (1972 MS.) (THKIZREMEZ 2925 TrotfEs ThenE), Mk -
B CTA—RIREMAO OB A TRAWE) & LTRSS L. 20#%, B (1981 MS.) [13/R#H
FZ D7 D HEREOREE, BROBFXS%/D LETIELT, F3H% [HrHlE), BEme 1E
g & Lz, RELZHE R LD, XfhELEZRT (F3FH).

X Fo AL (EE210.6m) D (Thak ) XEHIEEN)

AAERVEE  AREEHIEN CIERIFITIR AT NC a3 5. BRI & NER R O
M 23 TR BIE SRR 120m ([SET 223, /A0 Ml oo 15 5 K OSBR7 ~ 187> CRIMICHES 70 5.
ARPBE ik C DJE X 1% 30-50m TH 5.

HiE NE-SWHROmMEZ b o%F »r FILEREZER L TN D

BRFBEE &M - Mg MiFgEE 5O TR 2 &, KRBT TAOANEAE UTIERE & R
GBMRICH D, FTEAICLDHBEORBETEGT AP ThSL< o TWNL LI THD

B FEZ7 v AT ITORE L BRAEOMR RIS DB R 5. KRR TS0 Ay s
%<, BEELTIRBEEET 20, BAFORELZHBITIKACOH ER>TND. L—ATH
NRTWVED LI L E > TWDHD L 03D 5. RBARFILESIITRICZ AR TV MEDAEED
DRDBEEENBEOOND. FIEHEICL > TUIXENIZKBEAO VIV MNEHRE Z A TN D

AEHRICHET D70 AT IFE N T 7REEERRERSHY), WTINbREOL DAL, 77X
FIFTOHEMOE XX 1-3m, & XI25mPl EICET 5.

itd &M XigEHiEg ¢ Chlamys miyatokoensis (Nomura and Haran) 72 &0 Bibfa %, 5|
g Ho3g CHR O i K OHEE ofbfh (B526X) #FEH L7z,

B AE»OITRECADEL Lo 72, Fhr- B OHEOMERREZZE T2 &, KRBT
B FHICALE ST B D.

15) bEbHEZOME T [ OFICILOBERIDAD SN TWD. BRI TE, R &V INEFEET 20 TRl 0o g
AN
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F26lX F o FIEOSEAR S OER LzioE (L) KOS (F) ofbs
(FEHFIARHT RPNIRC, TR g Hsk )
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V. 3. 3 EHE (Ao

HIRRE T AR - PRI 2 2 & L, L MEREIK S OB E AT 5. FAMOF - LB & R,
RIS B AT IFREETH .

hER A (1941MS.) © [HHE|, Hanzawa et al. (1953) O “Aoso formation” (2L 5.
72720 B0 LAbEE & DBEFRUCOWTIEEM (1957) 12, FALOFE » FZRIUE & OEHIC L B Koo
WCIEALARTIEA (1983) 12FE5.

B FFETPEE O TREOHK) »OFIFITAERICESBERIAV. HEA T OEBRWICH D
FHRAC sk LT o, TR - TR ) RIEIS O AT iF @& 13 6 5.

AERUVBE B HACHTT, TR - TaE) KigH~ S IR 32 T ) X ki
HECRBESRRK220m ICEL, ZHAEVILEG~FKREBIC, I NTRAMICHELS 25, KKXIEH
AN T DT 20-30m DEETH 5.

BiE KRR NE-SW GmoEm T, 5° figOEA~OBM 2R LT 223, AXIE i
TIEE» RIUEREZEE L TV L. — I T/NERENRO b D (FE2TK).

BEBER TMOE,rRIUEB»SESWBT S, /A k5 TR BEERICT Sy LTV,
ZDIZOIARIBIIR S~y TRICHE S Ig o T .

B FLLTI/uXATITORELEBEANSRY, VL MEREKE 2 AT 5.

O X - BB AT, —MRISHIAL - R, MBI HELTH D, ETREBBBRIICT Ny b Lz
IAHTRHZIGEOEAME GG, HELIHEL RS> TS, WETER LI AEICE R, ORIKE
TA—ARGENRLZ. LIACIY ABROBAZZEICEATVS. MR CHIKOEVEHE R TS

#2T LI R=Y (YISl
(FURFRTRRAR O Fok s O BRI 7= BFIR T, TR BIER AR IC S £ 5.) . 2 2 THANT Lo 10em-1
m FEE O LAY DM Hivd.
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LA, BFEREmm OGN B ABIR Lo TND. 7 e AT I T 7R T —
HPERIETH Y, TN O L QWAL & 7~k L DR LSRR b b,

DOV MERMIBIE RS TR S 10em-1m, LEIZ3mBET, A - KAGEEZRL, HEHREZRL
TS HOBRL.

EEB A DITREBMIEAHILELANELT 5 (Hanzawa et al., 1953 ; Jb#T1E 2>, 1983).
FE D ORI BITFERE 1 £ - AR 2 RITR Ul itk R A ILRLA N R Z ST,

B H ML 5 R100m O E B IR O s b ilE AT FL B {k 4 O Globorotalia cf. plesiotumida 73
FEH U7z, FoH S HiEm (1981MS.) 1% G. acostaensis D 7 H % ##5 L CTuV 5. G. acostaensis
% Brow (1969) OiirtEA fLi LA H# DO N.16 O FIR%, G. plesiotumidaix% ® N.17 O FR% H &
FTLOETHD. T EFRIEIZN (1982) IR 2EERILAWRKOZRET 2 &, ARIIMH L0 H& I T8
AL ST HALD.

WIRE  EAA LA OBEEMA DA IS < - ANBEE ISR L b 0 TH D

IV. 3. 4 +titEE (Nnl, Nnw

CALHE I E TR RO E N DD, B - LV MNEEIRAET 5. RBIXIZIEPAEHEICH
TET D FHEE R BRI R D, T (NnD + E# (Nnw) (IC 245 TE 5.

HmE& A (1941MS.) o TEdbHE], Hanzawa et al. (1953) @ “Nanakita formation” 12
5. AEOTRITHEE (1957) OERITHED.

B FRITEEO TREOR N 5 R EILM 2 8RR A 7 HEICE 5 EEmIa o
N3

AHRUVCEE tiem)INcE 3 2EAbmiflo RECHAT 5. 2k vdbho [EkR) KEfEz b
IR AT % . 8 R T A XE ik N TR R 200m L =T H B A%, s A Mk oo SRS TS B A B B 2 i
O LIATRABITHS o THOTH0mBTH .

BE AEIEBICEE»HIEM~2-8" OBVMERIZ R L TWD A, 4370 Hilsk me BE Ik
FRILERIZMR L TV D, Fe20WRBEIREICIIHAEERNRO b (E8IX).

EBFER FTHOHFMEEZESICES . 277 LAKBOBE N E B Z RITHICHI D A A THERE L T
WD Sy A Hisk o BUES TN BB B REOETITBIZ T Sy L TR Y, 2O DICARBITFIFRT O I
W7o CTRWMICEEZ U T\ 5. 7o B OFKRERE A RE IS MLE B e I3RS
g END.

B OABIZEPAEREICAET 2 R0 e 2 BO o BEATE KA O FIR%Z b o T, T B
W2 TED (28X,

TE (Nnl) (EFEITHIRL - RO s E BRGNS & OBEH LY, Ik FEICHEEE R FET S (Hi
8.

MESAIIE X 1-2m C, R - fEEEES - QA - B - VIV MNER Efx RFEOBEN G 72
D, L<EFELTWSD. BEIZ2-10cm T, EEABEANTELMCRA->TVEbDbLH5. KHEIE
MKW CTRIKE TH Y, BEILADOBA 2 EZTIGER 2. BIEEIZH - TRIRICIBESEARE L TV
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52 ELdDH. AMEE TS T KK~ & BB, bR (1983) TR #EBKS
ELTHRIALTH D RITHIRAT, A S TR H AL JE e [k, TR 5 R HI% o
1E> (1982 b) @ TRRRIE) B TEB% 5o 2HEWE, - [EH) Xigtkomn (1975MS.) @
[ERAAIIE] B TIOBESR S ENEHBH S 15 ATREMEAS .

THEO R A 2R - RIS XA E R L, RIS BRBAREGATERIKETHS. —i
RIERLT NV MEOMEEZR U X TELMBLE 2o TV BEIC K-> T ESCIRENEEL T,
NERE L RIS, A A —_R—va VOREBEZRZIT TS SUREERER L AL 722 T3
FTREERLIAHLERDHDH. 7 a0 XTI FEFFHRMOIEI N M em»H2-3mICETETLH M7 70
DHDPLN. I EMO TENH5-20m FLETOFEICKIDO 7 v 27 I FRFEELTNT,
O EODJFFFH @ EE I L TN D.

BARKETES1I-1I0mO bR EKHD. AATISERL, AKREAH LB ANS R D, I
BTAMRLER RS I E RIS C, E OSSR AITFFICHEBE I TV .

WO2E IS ITIE DN SRR PR SV N, & D WK L T O U T2 BRI 72 & O JE 3k
FNTN5D.

£ (Nnw) (ZFEE LTYZa 2T T OBEFERMAL - KD E B2 575, FEICTVEBEICITRS
ORI ENEENRTND. TS KIURESE D 5 B FERD 2 KO oo B iR &R RS 13 K <
BIFCE, ZNZEboTEHONRE Lz (F29X).

LES D FIREBLE T 5 B A EMLE KA L, RS 1-5m R U80cmBED2HHM L > TN D,
EELINGOEIITFEHN R OTHY, BT L > TEMLL TS kY MuoFHEIic s
IR 72 BEIK G O HiJE DMITALISRAE T 5 . IR SE (3 TRE <, BUL BB TIX Z O 2 38 LT

F29  CALHE o L M CERAE T D 2 B O B EARERIEEIK S (RIS #I 50 O iRk i)
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5. WICEPENEICITRAO KR ERICEEENR TS 2L bH Y, EEHEOIERL RTHE
AE AR

WooE TR ORI, BRI Tt E 2 L, Mtk - HBLOFIAIC D 2. ARIE N C i ik

WA H DT, BERICIT B> THRML L, 202 m AT I3 X0 BRI 7 D 23
boH. —MRICERE CAMG - HEaDOBRA L DEDKIENMRE L > TWD. FMomicE LSERAIE
Bl ZARH DI, BRIEOESEEZHIEZALD D, BIKICAA A Y —_— 3 VORBER
FELL, ZHOBERRDLND.

EOTHMOBYEICE L < HeEN D kLfEEIX, [REOZK OEROGY ED LIIETTHE» &
DEEMOETISBETE D, KIS OB A GRS - MREEIER ELRTHY, ThEho
E&i3Hem 256 Im KifiTh D, Zhbo ) bAREREITIIFKELHBEEZ R 25 b DDIENT,
JEE 3-15cm CHMHEE O EF 2 R MRS D (LGFTICE » TR S 2-3em OMRIIE & AJE L TH
BT Tng) Bd Y, REPIGBHFCE 5. Z OWPKEARIER S X THM]) XiE (RhEss,
1983) CILfkiE K14, IMA 5] XiE (G312, 1982 b) TIXHEE 09c & LTRBLEINTNDE. E£iz
[ 72 AR MBI BRI S IR LRI B3RO B 4L, EHE (1981 MS.) ICX-oTHibIhTng. 72
BARE EEI2ix, @F “volcanic silt” &MEEN TV D REAMERKEOHEERH Y, KAftotile
M B30 00 FEECHB DREI BN KT b X B FTREMED B .

B AED>LEFREEMA - BRI A - ARt - ERLaPSEHL, ThbizonT
Nomura and Harar (1937), Nakamura (1940), #MH (1957), Sumara (1962), =i (1972MS.),
i (1982MS.) 7Z2LOf# - A H 2. o) LR (1982MS.)  IAE) L#kEE LA
@ Miyagipecten matsumoriensis, Mercenaria? sp. X O /e Ei#{t 6 Terebulatulina sp. %,
=i (1972MS.)  EAERE FE L v H LRI O Globorotalia conomiozea, G. plesiotumida, G.
lenguaensis Z &G L=, —J5, EH SO 4RI SIIMNERE 3 RITRTEHERELAN RV E SR,

BEAC (I3REE 3 RIR LIZEEMME A DWW TIE,  Maruvama (1984 b) OEEEMLAH#IC L 5 Denti-
culopsis dimorpha ' — > % %% D. katayamae ¥ — > %805 Z LN T, KEORITEZL P

WAZESIT BN D, 722 L, FALOFREICN T 2 A LB A Ky, KOBKEEIZA (1982)
O TRRE] RO BB (LA O Thalassionema schraderi ' — > & 853 FEFiFn & 72 o
TWD. ZHIEARE S OFERE & 72 2 B b A FE O PE H 235D TR 72 2 & & “RALAIRA O R he
NodZ Litkb.

V. 4 Bk 5§ B

KPR S T VA [ Wi M e 76 50 0 o VR B 1)1 ) [ Mg & rpoeic LG, T ) - TR ) - TR A )
TEHLIIZ FE CIA < i LTV D . AREEIT ISR O KIS - KU EE O, e E ke
LA BUBEE - EESCERBR S IR TH L. KRB, HHFOVWDDD T ) — % 7 kO
FRINRE W OIET V — 2 2 7 M Y 72 2 BRI IR S & O3 IE PR OAZE 2546 LT
5. BEEMIIZIE, 2> C Hanzawa (1950) 78 “Paleo-Sendai Lake”  (FfiliGi) & MEA 72 Ml (2 HE R
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L7cHug O—EBICAH S 3 5.

TRKERERE] &\ 9 & FRIE, 245 < Summizu in YaBe and Aokr (1923) 7% “Akiu Group” & L T
MOTHEHA L. 0%, “Akiu Group” (YaBE, 1926), “Akiu beds” (Nomura, 1938 ; YABE and
Hatal, 1941), TEKEERERE ) (G, 1939 ; &4, 1949), “Akyu group” (Hanzawa et al., 1953) &
WO Ko TRKR) oHig & Lo g4 BN IS Thodz, L L, ZORBFFHZRMESITIZD
WTIE, ZODORELHMLTDAMPEEIN T\, Tbb TERERE) 1T MERLER) XX

MERRILHRE)  (REE O BUBHEOH - EEICIZIZHY T 2) OHRfLcHERTWD L) ffiEL, 4
BUBHE 2 NESITBV SN Z O BALICET 2 &0 ) BfETh o7z,

Hanzawa et al. (1953) ICX VLET —HOBRENSRIESNZ%, ORI RENTZ. T4
B, SEFICE O O T BIRERE] DO S T ZhEH Y EA TIRERE) o—F8 & 1872
BIRIZH U, RIS TRKIRERE] O —EBI34 BUBREDRRICHIARSE & bR CUIFRFERM) 12H D
LV LD THotz (KM, 1955b; IIAMAERZE S L—7, 1958 ; K, 1960 ; /4K, 1962a, b;
B EWF 7 L —7", 1966 ; HIZEHEDF el G 348, 1968, 1974).

BEgEs b, TRKIRJERE ) 1E, EDRITIIRE ZLICR R - ERE G A DI, o HE L DfEFH
RIZOWTHRR DB 2SN TE 2. TORKOEHDO—DF, KBEENERO KB EEE E
e L, FIERRHEREDIE D TIE7R < 2R (FIZIEKILEREIZ L D) #REME B EATH DA
WZhD., ZOZ LFMREHO FME2RETD Gl oL bzt Tng.

WTAUZ L THOIRBRED BT & A ME L ORI MO RO CTH S VERE [)IR] XIE 5 o g
AL O RT TR L RWVN, Al TIIABUERE - EWERE SRR L ORI RE T bEkEn i
FEpkfE % — 1 L CHERBRE L IR, Bhocka - R - BB - B 04 ICK ST, U Eodgo
S bELBIIK RO T A S0, MIFE - B8 - B REREO LAk L T\ D,

GBIXEICKLER ZEORABEKAEN DR D, I R200mIZETHIEIEZHT 50, FIE2E
I HREEEI T H 2.

M X T OMBIZHKT 70y 7 2 b KRBEICERERE LERAGEIKSEE LT o8 T, 4
BT - L O HIfE 2 H 0 IAA THERTL TV 5.

HIE TR A RIS EBRIKE SV MNEEDORE@ B0, RN b AR LA ZFERT 5.

SR EICRIE - LKA ORE « KILABE - BURABE» LR 5. —mEEETEO—HMA T
BIRE LR TR R DORBRICH 5.

V. 4 1 %@ (Ymt, Ym)

Bt L BRI 0 6 72 2 0%, ARG HUT N T3 T o &K 6 TS 72 88 A BEK S
(Ymt) & E#% 5D LRERBEARKSE (Ym) LXK TED.

ER HIF (1949) @ [E5c/8 ), Hanzawa et al. (1953) @ “Yumoto formation” ik 5. %
D%, —FEH], AREOREBHYEALED T IGILEl NERSNEZIERHD, RELL W,

B A BRSO 8« e (BN OBAT, 1B DI IR

PARVEE B bR < A7 2 23, ARIRIE IR CIERIEPERESIC DT B LT D,
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JE IR IR AT T T 150-200m (22T 5 CEHE, 1949 ; Hanzawa et al., 1953 ; MM AR SLA
3B, 1980) 2%, ARIEHUIE TIEA 100m TH 5.

BFEfR 2BUBREOEMEE - KR - MLE R OIS 2 RS ICE S RER & OIS O
LA T ALTRATE S HI500m ORI T 5 IRIBW TR O D . 2 2 TIXR Ia O A REA & Tek B K
PR RREE b o OREREE, RERICHRT2WEOT vy 7 AWMV IAEN TN,

R - HNLTE - AR & OB OBRITEFSMENTE S RIER TH 20, Hilli—H OB R OHUE
SIS AL BRI H D L Tx 5.

B AR IS N O ARE 2 OB R B AREIKE A B 7 DI M (Ymt) & B 2R A BRI &
EFTBE (Ym) &2 5.

& FEIARRIGHIR S O =T A b () B 1km ORBWDICBWTOLBIZE S,
Z 2T T OMARE & OBEBEORBGRIZH LA TIEAw. SLIREREIEOBRAEIKENH 2D, WK
T, AL LTREREERET L. BATRE mm &S, Kb L TR IRAE H O KA
FRLTWD. EIUCREARMBIER S O T vy 7 REINE OMEEA TS, EHOBELEE V5B
EBIEAER (1967) @ DNRERMS) ICXIHTE D8, 20 &30tk K& < B T 5 720l
EXTE RV, FARBR P L M FALOBYEIZS7-Y,  SHBata (1962) 73 “Hayama tuff
Member”, /M (1962 a) 75 TSIUFHFEEREIE KO [AEEFREETATEIE L IPAT
HUE X H LT IZ DTN A LTV 5HD, KARETIIZ o2 EHAFMYICED W) 2L &,
BER O FAAE O M HEE 2 R CER TE 5 L0 ) ZEDBMAEO —HICE D2,

FEITTNCEAREIRE D S22 50, IREEIE & OFEETICUTY G U I IR ERIR A s S0 K LIS b
ROBND. BAREKEITINEBE T, FlEm CIERR G - R G, BULH TRl - K%

H30[X BookE OB S OFFIE (A TTALRAALTE S DR, DG XIE & OB FAHL) .
BAOL TR HE L TR, ZRE2EZL T,
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295 (F30X). BAZAMA - EBAEZELEI-3cm THDHD, TOLITMHLLTHEL, %
BR&7e o T 5. FEEIIMRL CEEY.

TR OBAFEIRETNL, —MRICT A YA VE - ZIZEEOKLIAR (E1-2em) BEEEN, X
MITEIKE V)V MRS RO T 1 v 7, Bk WAL LI2A R B LR LIV IAE TV 5.

bR HAEARSPRILAKRZET 20, ZOMAIZH S TR,

B ABICOVTIEL7. IMaRW17.5Mad 7 4 v a v b T v Z7ERBHESH TS (Ta
MANYU, 1975 (23-3< &, 1979 fRIC X AEIEMN) . F 7 ABITHELE ¥ K OMIATE & [Fk 2 AH o B%
WChHhoHrEVWIRTbH oM (EH, 1955 b). LA LEICHERAZEBY, KEITHARE S B £
THEAESIEIWETH Y, BIPFIEOBIUNE ST 500K bZE TH S,

V. 4 2 HEHE (Ne)

B0 LT R IR - WY EDRRIR A - WP D7 0, RK/NDBMIED T 1 v 7 b B\ RIS R K
IZEUD AL TWD . ARJE TSR R OYREEE D HRIAE £ TOHIE & RS ITHET 5.

WER  HE (1967TMS.) KOULA (1967) @ [FUEFEEKE ) IS X 5. ABITEIKE DIEDHE b E
ATEY, HBLOH— WO BENG L, RRETIZRTE S LICT 5.

B AU 5 A P % B O 1

PWRUVEE ARIEHIE CIIERIFE L O - # - MU EE L THAMT 5. EilB T RAN T
BRI RIS A9 51EH, KA L0 AP K& QLA 1A W QIREII O RO —IZ b0 b
2. JEEITEEE LR TR BEK 120m (ET D28, WEIZM2» o CREICHEL 20, HALA
FhAE RO 2 H O TIFEE 10-30m TH Y, FIAETEEAL) Tl 20T 5.

BiE KEDL L <IZAc 10-20° oA 2R 2, WAL ROHIG Tk NW-SE S0 HR
Wik x 29 5.

BFER S WA - BO0E - REE R OEERE 2 RESICE D . O RS I I IR
MOWNET, AEE T EICEERMEE DR (31K - 321K . AT =E & e R
WD, ETEFFIIC, AEITtItmEo LEO— & FRRAAORBRICH 5.

BR AT EE LTBRARNKE - WEEIKE - WENDRY, B EICH RO A Z L2 h
5. T OMBICHKT AT Ry 72t AL ZARRICELZ EN—DOORMT, LIXUIXRE ol
& LRD BN D,

TALOMEIZHET 2 RESHEIIBE LR 2BV TW TS AR O EIE T, TALE O &Em - EE
RZELTWD. FEEHICIE I ENICEKemOHEES RO 50, £ < ORI o8 H10
em 7 B R 10m B L OB A BRI - RLEE I - BRI A S - SV MERED T vy 7 & BN, &
DHEBIIWETHDH. 70y 7 ORESIEBEICER Lail e LTI IAEN, Ao 2B LI
DHDLIEEE R L TVDN, IR ERTHO T 0 v 7 L &5 U, R RBEOMERZ R L
TWn5 (33K - 34 1).

AR IR - BK G T, BETHY, Bcm ORELEAGBAEZZEATNS. Ik
MEEH L Z AL, POWETHWVEELZRT L ZANRD S, FLES & RRIC, BIKECHE - 2L b
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F31X MENLIE A REES ISR O BB E OBETH Ok A L7644 350m OB FELIED .
ZCTHEEFEICA B COZona=y MRRD SRS, Ht IESIE ORI % R

Hp EORMMEOR/NDOT 7y 7 PRD LN DTN, WHCEE - ZIEEO KA R 2 BERS D0 T
BRHIZEATND 9. BARICEO—HITE, ThEERT Yy 7L, — B L %HEBEL 2
TlETRRTLIESbHD.

WEEKE T BR OBARICE DREN L VB b ERolcbDTH L. il
EES, ELENICIIV MEREDRERT vy 7 RWHEEIR S OBT 2B
RRZEE (X7 a 27 39) B’ROLND.

WHAE VI AR 43 A HR o> HOER I sk U, JEUER I IR O fe LT b L < IEARB ORI OB E R E L
TV 5. B TR CHIRL - HURLOFEPRIC D72 0, RILE O S h 78 a O - T ix 574, <
RN—=AThHD. WETIEI N MERHROEE LD LN L. WETHEDO/NSR 7 v 2T IF)

Aok LA R
AATWD ., —fRI285<

16)  ZiJE & HEZZBIRIC & D T IO P THAHCKINABRZ < EENT0D. L LEEBICHARABZIEENTEY, 20
TR & XBITE .
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YR WL R WO — 4w T @IAT LI OB, - 28 T A2 VEZWH QMY O GUE B R WHIF O 0 WEBW 4 < 0 LTI QYRS Y — s O\ T2
CEIE RO 0 WO00S BXAAFRITI Ef L 2) HESE o BT ¢ MDIOFL 2 BACH Vet

~

(NUASARCo WOIT R RATTTELY)  HESE QO BT W 0 BIRE C & Q< 4 £ 0 LHAHE oY [l ee

&

3
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HEL, HICE_LIEEO—EHOEMICEEL T2, 7272 LEItmEAEIEROHE Th 5 DI
® LT, Kidiipg e Eafk e LTHEEETH .

bR TEizekY, KRBIFEHEOEE L-EZ bHI Y RV IATLEMERHERM TH Y, Hkich
72 D OB B OB K D IR B 22T T\ D,

. 4.3 LEbehE (Sr)

R VLI B PR - AR BRI S - BEIK B SV RS2 EDHED B 72 5. ARJE O EAR TR I HERE
L7t DT, KEWMLASCHKAEEERLA - RREEDFEHRT 5.

gL EH (1949 o TEEE) k5. fagk (1939) o S5 - mEEs) & TRKOREEIKE B0
ZPFE7- 60, Hanzawa et al. (1953) @ “Shirasawa formation”, & MARFIEZ L—7 (1958)
o TaSEE, FAR (1960) o [TEERIEE] - TESRE) - DRjERRE - TRIE ) - TuRE) 207
Ho, MR (1962 a) o TEHRFRE), ABEBFZV—7 (1966) @ TERIERE) IARRIIEIEHEY T
%.

B EERE T R (ERE TN XINEHUEN) | 2Rt & ol &9 2 sl T, R
VLR O A b, TSI S0 SR ) - T SIS I ) TR S0 RS EBIE ) 72 21
INTND.

NARUVEE L& LTZISrh%i’@*ﬁitﬁl‘%ttil:HJll?ﬁiﬁﬁiﬁ?%%Hi&zcﬁﬂﬁ?é. z&m:%rﬁnff
PAL, BRI, PR LR OB &R I A S TBIEE DIR) BOE H
TIE300m PABICHET 523, AKIEHUE CI34) 200m TH 5.

BiE  ANEHECE EREOR TR, EIRAT BB AR IS D A L ofERTR & &
LICHAEE BTN 2T 0WOBMAHD. ZofiEidAl (1955 a) (kv THH - Bt
LIEXNR TN S,

BFEFR ARKEMECTLIAEZESGICE Y, ZHE L BRBRICHD. ThbbIRATERMT
OLALENIBETIE, FRotILEES EFICE > TREICHE L LB a0 &EH L, £
KB A% IR EZ DR 912720, N TRAEKS - MBIEEIKS « >V Mak EOHRE (ARJE)
NERD., ZOPHEEHSTIZZ v AT IFT0b 5 LEIKE L OEBHNR 650, A@E Tldk
R DT DML b > THIREE EAtlfE & DR & L.

FRJE & =k & OFEZRBIFRITIR TSR EE 5 0 B B B #LE & B #E i & O ORI Tl
BRTED. I TH=RBEERAORZICEE KN EN DR, 2t ARBOKAGEZET S
B IR A R E & S m AL D BB & 7e LT\ D . Hulsk—H O MBI REF Uk I B S R, B
FHUAE TR E LT L R LR R OBMRICH 5.

LB & OBURIC OV TR+ b IR STV 5 28, 18I LFE P6 7 OFBEMR -1 1348 o AL
ICHRBIZED DN HEHRORKELZ IV MARSH LTS, 2OV MEIRARB FEO TR
DOV RETE] YT 500 TH Y, FLEFE L OMICRICR E RHERMBIERD ST, Wi 3% e
BIfRIZH D LT+ 2.

17)  EHEORRBRIIH O TRV, RRESAMHIRICIT S < HOT~ 0 23380 b s
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A RE IR AR RIS - BEIRE SV MR EDOEE )N B 72 B F T K R IR A M
RLEEDCE W25 D8 2 ey, BAICITD 0. B ZL oEHEITHIR CH , BEIKE 2L Ma ik
IS FEET D AKEHIR N OARTF 1T, Boo/ « AL K O AL OB JERE O 45 Mg & 13 IR
W2, AREDRADIE L A RO D FICHKIRERE OO Mg 12 L U TR I3 O BERSEME .

AR T — AR ICSRIR B B C, K- BIKEE 2L, ZITHRTHD. B em BEDORL
B Lizat - KEOBAEZEICES, LIZULIERBAST A YA ho/NE, T MEo/h
RERLCZATND.

MRLEESE IR E T RRD B DONRL L, RN —ATh D BEIC L > UIKIIETAEZHEELTH
ATWD., HEHPREELT, RRICHHET 26005 5.

BEIRE SV PAEE—RICIKA AT, EHAREET S B3 MM aREnIcBEREaRnE Ehn
TW5.

A KREWMIE G2 %EL, H<0»6EA ST (YaBe and Aokr, 1923 ; fad:, 1939 ; 5&3F,
1949 ; OkuTsU, 1950, 1955, 1961 ; Hanzawa et al., 1953 ; /~#k, 1962a ; dL#Hi1E 20y, 1983) . Okursu

(1950, 1955) 1T HRJE FEBEH O H D % “Lower Nenoshiroishi flora”, HiRJE EEEHO H O % “Up-
per Nenoshiroishi flora” & FEQY, b OREEMBITE G RBEE R RT 5 & L. Okursu (1961)
I nE, BiRE O KRB LA 1L Alnus miomaximowiczii, Betula miomaximowicziana, Fagus
paleocrenata, Liriodendron honsyuensis, Sassafras yabei, S. oishii, Acer miorufinerve @ H T
ST 5.

EERALAIZ DWW T Okursy (1950, 1955), /IME (1962a) 72 LOW|ERH Y, WFHOFEH KA
DHLDOTHD. £7- Hanzawa et al. (1953) [FEAELFHOEH LHME L TWDH. IEDICAETH»S

%535 FIRE OEEBL Z /R KB S/ M E DFETH (ol A 11t 77459 2km o B D B
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RBEADERT S AbRHEs, 1983).
B ABIZonTiE7 vy ar bT v Z7iEICEY 10.6Ma KO0 11. 3Ma  (Tamanyu, 1975 (25
(BEMIEDN, 1976)  OREHEARN

S, 1979 R K A EEME), K-Arikic kY 8Ma K1V 10Ma
B AR

HESNTNG. A, B IR 1 km QBB - UL 3 AR Iz T,
(55 20) . TR & HIBF S % 80 B b 7

T4viar Ty 7B EAERNEERT- T
<, EEMEITIERVS, MEICEE LT _RToPLa FEROBRKOHEE NI v 780 61329.4 £0.8

Ma OfERRO Dz, EkbBHWVEREEZRTHERO NV —T05136.9 £ 0. TMa NRE N7,
PLEOHSHFERTHRLIRY, REITHHFHEOZE» % Hitomz2 5o Tnad. L L FL
IZOWTHE LN AR E 2 b EEI L, AR

OLALHE L ORRRE  FRIEED, 1982)
JE AR BT D RINALE ST D OB EZE TH D.

H E
V. 4. 4 =&EE (Mt
SREEIILLE - DA OEE L OFREOKILEAEN G20, FEFRE &R L, ARE L

R SAH D BIRIC B 5

HER  Yase (1926) ¢ “Mitaki Group” (2 X 5. Nomura (1938) @ “Mitaki andesite and its
agglomerate”, YaABE and Harar (1941) @ “Mitaki andesite and its agglomerate”, %5 (1949)

D [=FEZ L%, Hanzawa et al. (1953) @ “Mitaki andesite” IR U Th 5. B Z ZFTTIX

Nowmura (1938) LSO TR W T, =WEMYEIX MiEEEE o—8& LTHbhLTn5.

F- S WEEIIANE KL v—7 (1958) @ T LisE), &A (1960) @ =%, il
BHEBFZV—7 (1966) » [Zwzatial, ekt (1967) @ TRk, MR ATl 4 i

(1968, 1974, 1980) @ [=f LKA ITH YT 5.
LhEo X9 AlAT & B BT OB FUC T ToAi 3 B MM LA ISR LTIk, ek, RlE XU
LA DELHD G2 5N TE 2, REAEMICE, BA (1930) TR IAEXiE, WMEH - FA
(1959) I XEH, A (1967) 13V LT A RROY LT A NERILE, FEIED (1976) 13KT 0
UY LT A MRIIOLESE - EHRELIEE LT 5.

AECIXRILAZ BT 572012, BEIC/ME (1962 a,b) A T=7ERJE), B (1967) 28 1=

WEIEHEALTWH0T, ZEEERET S,
BR#  ALE AL O SRR R AT
AWMRUVBE  WERFELEESRE (E&313.7Tm) O >0 E PLis, IHl)IomEmE iz )As < 5y
M9 5. JERITHEIFROB D OHEE L TH7< &b 200m L L Th 5.
IR WO ETROND Hg Y BAN D, SR W OARBITMEXKILE 2L TN 5.

HiE
EJEHHOME OER - BER D, A ITHERR - HObOOLRERFE L —HObO XY b BT

BELTWS.

BEBEER A7 RE L FE A TR L, R ERE T CHRE L E R ERIEZBRICH DD
DBETE 5. TEFFACE, ARBE L TRl LTRBEMAOBRICH D LV LR TES.

FICAEIS LTI B BIREOSHEN T Sy FOBGETHEL TV 5.
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B AREEITRICZLE - XA OB
Ao KINAEEE - BERAEE NS D
(%36 X) . —MAZRMEmE LTI, 4
AT itk o> i RS s & kLA R O B
JERH Y, JEDIZI Do TEE O RITRE
DU, RV ITHERR D/ S 72K
VEMT 2 X525,

R ITFE R & 2 A TIRRAT, #s
B THD. R HA 2T 1y 7RO
FIE S L <IEBHOVHEREIEZ A7 513
2, AL BTV Fe—
IR A BOREI B AR D B D . A
LB TIEARB O TEREREE 2R
L, BRI T b L CIR Y K& OV # B
TIEHEFICHEEE 5 2 5. HALIZH
EIEN (1976) 12 & DS HTEE =T

LA TS ROE IR A S 130 & [RVE
ThY, HELTEEAZRLTWVD. #
BEHmm PR R ImUETHD.

BT AT O W AT RN O 8 . FE PR O FSE D JE ’
&3 5-6m ThH 5. WCIEZAEOAa Y TRRDEND. K

L P ROV K A TS S VA D TEL T AL
BT HEE, BEOBIC L DBEEDTDPRKT-AaEZLTNDZ EREN

PLEDENIT, ZHE IS O B0 kI ARS8 IR ERTLE T, MR (R BERKE O
HEL LS.

KRB OKIEDRKROFHIE, HilE4-5mm, BA3em ISETHRMEKOMESL (KEA) B
EZEIZEATNDZETHD (AR, 1930). FRHTORBL LA A TIEAB LA THL > T
L. RPREARGBOEL VD AL, FAEEIL—FHICAMAT200 L0 ESHREZTLET LI —HOb
DODFIN%EL, D OLVRETHS.

PAUF, BEIRERZT. ABOKILZEIL WADAR) BAXREZEE L, MAaRILEEZE-s T
5. FFENLOBBEOFCIYIE RTINSV ETH DN, JBANC L > IR TELEICESE
NTWD. RBHEAROEALITFHRIZ (1976) 2L DD T, HO £ % FREL T100%I(THRE DH
Kb BTz 810, B 53% A BT Lils L ZIE L KBl E TV D,

kb AT RIS (s, UG TR - AR C R IR O AL 5H) 250m)
BEgh  RHEA - UG - A DA



BRI, KEX0.3-3. 0mm CHREHEZ KL, FffTH 5. FHEA XD RET, K&X0.2-0.4

mm &N TH S, DALAAIREILAET, KX E0.2-0.5nmTh 528, FIEAHZEL
HExnTns.
A3 RHRA - HRDEAG - 85 - T X
BEEIR (-7 A ERAE) kA AL, BifECTHD.
A DOALEINTE %2 55 4 D ME-01 (2”7,

dEEL L (B, AT IR T C IR R O ALTE 759 400m OALLHRR )
PR - RHRAT - O

RS

I
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BHETIEAE &0.3-3. 0mm CRAMEE AL, FlECHS. HHMAIAES0.3-1 8mm ThH%
PRHO b DOBE L, FHECTHD

it RHRA - A - BREL - T %
BHER (T AEEHID Mk RL, FEChHD.

A OICFHTIE 5 4 RO ME-03 12754

E YA R A A 22 s (s, e A P 5K 300m o [EE 48 SRRV DA Gy

B
BEEL - RHR A - RIS - WA - O U
HEAIIREE0.3-4.0mm THHN, KMOLONL., BREMELRL, FFETH5. MAEIX
WP HRE X0.3-2.0mm T, FETHD.
B RERA - BREAT - $REK - H T R
FERER (- F T ARG A TRL, BifEThD.
Aa DAL 2 55 4 D ME-10 12777

AREA s (G, AT Lo I LARE)

BERL ©RHRAT - R
MEAIIRE S0.3-2. 8mm TRMHIEL T L, HFTHL. WHIHAITANZ S0.2-0.5mm L/
BT, HifETHs.

Tk BT - BANET - 8RO - T 2
B (-0 T AKMEE) MERL, FlETHD.

B FERIEA (1984) 12XV, 7.68Ma, 7.88Ma K18, 21Ma @ K-Ar A HE SN TN 5.

HIEBAENRLCRE N ERAREN TN DR Z OERFEICHESITIEABIIH P H I EST b s,
ZORROZREE O KL, W OEWI ARMEOENRE & b2 [HRARTIEZZOMEREITICN
BB BN, FERRFE] & LTERSNTWD (EH - KT, 1960).

V.5 & A & (An)

AR RIMEHOR A AR IEA Lz s &, BUE TIRIIANT L7z Ik & 2e 3 LS SR 022 LA D3 45 A
T 2. BRROZIEIANE TR T OB AR O I i S i, EFRoZIssiE kAl - &
R BEUREEER LTS GE3TH). Zhbmd b L b RAI - By R EOZIEE
ANEFBTE IR TE 2BV S, — ), ERILOZIIEBNE &M OTIZH Y, X
Al - By FOERICHIR LTIV EEE2Z I TBY, BROICITEEEZ 725 L2 KILTEE O R
2T LA—BT 2 "TREMED v,

KIZESFR OB NED D 72 5 IIHERIZ B W UIIER LR OSSR TR EN, MG RIEETH 5.
— R HE I TRE & B2 7 IS B e R ET B3 2 L, B 2 XK A I OB ILGE TR TE
(# 38 X).

¥, AUEFFZ7L—7" (1966) 1, IREHEEZ L7726 Lo BICBEO KUET S \aOI, L
TEWESE - BAE e EORME - EMEO KINEBICOWTBZEL, ARE (RE T TAYERD 2



FITH By FoL) ORERAGOET (aTHRa s . ERoLe L HIcEAE»HR5.

F38X  KAIIAMT 52 INEBE NS OFREE CkmilisihE)

KIIAEEVERR IR K DWMARICHERE L7 b D LR LTV 5.
LIF, SiTOBEHRICIOWTRMT 5. 55 KITITEADILESITEZ R T
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BEFIHFXKEAICBL, KE30.3-1.0mm &

NG, RO R O R 2R T, SEARIC R

VBAT B S AT A OMBER 2D BZRD b D.
Ik PR - B - BEE - T A

W T AIEFE - BRI Z R L, B CTH 5.
T (1935) 12X 2L OHTEZ 55 RITRT.

DA D A AR A A 2 LA (BT AR
DEAY)

BESL : RHR A - WA - SREREER - DA D AR
BEAREHKELAICEL, K&¥X0.3-2.8mm T
BRSO RS AR L, Bt ThH D, s
AT RE &0.2-0. 6mm &/NEIT, & & ITHH
ZoRL, HETH D, RO KON D VALK
XX0.2-0.8mm O/NEIDOH ONRN L EFEDBND
A, FEAR SICERIN TV,

aHRER R - BRE - T A
AT AR B AL & R

AHOFESNE AT 5RO [y ) OMRY

AVVISVVESE'S (3 R Rl R apqiips)

HAY)

CRHRA RS - SRR - DADAA

BEATEKEAIZE L, KX X0.3-2. 0omm CREMHER OB SIREEZ /R, FEEa I RE S

0.2-1.7Tmm T, & XIZMEERL, HfETH D, EEHEA LA AAIEKEZ0.2-1. 0omm D

HODDEGRD LD D, BB ORI BRI ER SN TN S.
L BHRA M - SR T R

WK (7 7 AL MikE s 2B L5,
Am DAL Z 553 O [ 55 11 OMICRT.

—~

(=D FE=F=HIIE A

ol

V. 6 fli & & #

& EREHAL B AR O KM ORI 4 KR T 2 HE T, 2O EEICAREEEZ b b, 2
DOHEREY A 7 V&R LTV D B TR Y 8 134 5 R O @ v #0525 55 F I B o Fnig 1 itk o
T TR 34 LTV 5. Z ORI O RFALE T HE O WERLHE O 1 g K OVNRIF Y JE 3 HERE U 7=l % [
DODOHE], BHDHWEZEDOYREOMEEZE TEO EE] EMESEAELH 5.

MUBEREE LW AFRTEFH (1949) OMAICE P, BETIEZO S Lo [ =ZfZ s 2k,
P TR S - THRUIBERCE | - T/KIE S % (IE ) & LC—fE L, (G2 AT D,
7D AlB R 7 & RS + 760> 18 - 181118 B OO A 3508 00 4 8 CREAR & 1, Al 1747 40
DEBIZHH LTS,

e EREEREH (1939) @ TFEMUZERERE) - TRl ssiEae) - T EELEsee) 2 0fg72 b o, No-
Mura (1938) @ “Sendai Umoregi series” [ZFHIX4 3 %. I (1949) & Hanzawa et al. (1953) LA
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%, B OERSL TE L OBRR CHA GRS, £ MiEER] o« OHiE % e
IZED LD T 50, HDHVIEFE—HETH MRS L TR 2 HEAE 5 X 5D ICICRZR TR E
FERYTREL LTz,

ARG CIEARKEHIRAN OB & HIEILE & SN R A LB @R & 5. 7272 LARKIE
WAL B o U, IR BB 2 REAICB W, KEFE Bk T 2lma: T84
Bl & LTKBIT 2 (FIVETEISR).

B LB - B - R D7 0, B EEEO K NEICALE T 5. AR ARG Hisk Ny o 4
ESETERE - A HUBRE - SEWERE - ORI NEGBRICH D

EOOBITEICI IV M - WaE RO EN D5, NIBARGR O TEo N8t 2E+T52L
THHBNTWS.

WL LIS 2L ME - BRIR S - BiR D572 5. FEICIT W E MBI E L 5 LR R R R A
JRAATIREN RS 58 & L CIXBIT 5. AEEITA BB S, BRREEICR>TnD.

KAESFRIIA A ROV RN G2, —EICHiR 28 A TN 5D,

PLEARE® 5 HEO O & KFEFR- ORI & DWRE T, oMo b oidERETch 5. £Eik—
WA A D THREVMER 2”323, BIRSERESUTA BUEHE & 0BT 5 il L TR [RHT - FfF
MRS L MU IR RN e 0, HAHEE AR L TV 5.

V.6 1 BEE (Km)

B IL R - BRI - B G720, (lamigde )y oLkl R E I o T 5.

MmERZ A (1949) @ TR (2L 5. Yase and Aoxr (1923) K T® Yase (1926) @ “Lower
Umoregi Group”, Nomura (1938) @ “Lower Umoregi beds” & F#B, fidt (1939) @ [TFiakaE
J%JE 1, YaBe and Harar (1941) @ “Lower Umoregi beds”, Hanzawa et al. (1953) @ “Kameoka
formation” HAJHICIEEI YT 5. £1-HA (1960) 0 A & [RHE) 207 bo, Ik
(1962 b) © TARRE) & ERE 28 b0 b ARRBITHYE T 2.

Bt Gk, Al 1 LR 00 L AR T oA 0 4 BER M & L, S < o011 P9 A T 21 A
WG E IRk LT MaAME] IR TEZ. L2 LB TROE TIEARBOSHIXR SN, HE
EEROEIZRETH O, A & LTIV Y Tl RS CIXRRE O 2 R BRI
LAIBTL &\ BeE T e () — #5255,

PHRUVEBE WAEHERTICEENIRERBICEL LTHOMTSH. ZoMkcRLEL, BEIXH
30-40m TH 2D (H39 X)) . 1FCFIFNTIE O TREROFH HI7METaEBdt s icafid 5. o
NOOHIR TIEBIRITE m-20m TH L. FoARKIEHIEAL RO B8O AN B3O 55203,
BESDOT I m LMo TS (40 X)), HEK RICERI SR Al E IR e e
THBCRENEL, AL THREL TV ABS S 2H 5.

BE ABIEMICAETE I o TR RN L T 2 238, 434 HUs B0 Ik o 2R 1L & & 1
L, ABBTECKREREO—MICHT L ZATIHHEMMEEZ 2 LR L o TnDd (BTR).

BFEE ABITMAE-CltHE-ZHE - ORERO=MEEZ RESICHET 5. e mE T
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AR, IR A EEAEGICE > TVD . AEAHE IS SUTHEE U0 i E B EEL,
OB & OEFITARTH 5. 772 LRI FOEILENITB WO E TIXHIRE & OB B3R CE
BINCRZDEZAbHD.

B OABIT RIS BEPCE - v ME - RN DR Y, FREICIT—ARICESS XATEIR Y i
o TN D, WERCRIEITAFITE R, FFIC [ITER R ATENHIL > TN D,

CAL MR DA S (R U 0 B AE) 1R SE10em-5m FREET, BOZEE2
em ROHBE - EHETHD. BREIEREES - Frv— b FE - DEREERE=RICEKTD
bOBEL, BPTLRINERDPIL MELVEENEKRTH S, BEIIARICE R T, HomicL
—AThH2. MAREKROEE L #9 5Hk Tldde UAEREES OMBLR C 0 KRS 28 5 L T

o

SHWBICT Ny MY AAEAE FOREBAIIES 1-4m BRE T, ZWBICHKT 55 20em A,
RRBEIm OKIZEO M- TR (—HIaEsloT ey 7)) »pbied. RET /Ny hOREATE RIC
WICHEAER RGN DR TITR. EREAZE S AEBSIIES 2m RV T, HEEH KO 10-20cm
DLZNEAEENLRY, RICAREZRLEZTND.

FIRJE &8 5 ARA I EISIE S L MEOABESUTKILE O - HITEERRD b b2y, — RIS &
L TOREIELS, HOTHNEDOTHS (40K - 541[K).

F) JE DY 1T EHERY I IT T ERS, HUBEY IV RERIC S L T D I2E KL — R O HEPH I 72
D, ARETHY, 7aRATITHRBEETL—ATHD (F42K). ML L2 DR UTHE IS &,
BT L > TEI v MaEE a2 T s,

GO FH U < 135048 B3 o P T BRI A K Oy A ER L, 34 KDl R SOl RE Vv
MNEZEAET S, BIKEICIIBRAER SO LMRANE RO LD LR H 5. MRHIKEITNbY 5[
TR E KK (ash flow) HERI & OMAEDEIC RS2 b DONEKH Y, L1 b ORI IEREE

H o W - OV ME - iR ERRENRTWD . HRLEE IR FEAEIRDE D HL51Eh, Fhic
Blm #lTHEAARZEATVD., THHEKE IO R IZHro TREICWHE L > T D,

SOV NEIIREIR (A - YRR, REMNS VEAIL T EA - BAT, 850X, W@ LN
LOVEIND 20 MR 5.

Lm KEPSITHYORE - BAR - MR EDER L, ROX S BRWERDD.

% : Oxursu (1950, 1955)

K : Enpo and Oxkursu (1936, 1939)

M BA (1936), Hanzawa etal. (1953)

168y : Sorma (1956)

Oxursu (1955) 1HIEREEN HFEMT 2% “Sendai flora” &FEQY, Z0 5 H O E KO
O NEENO S OIFBIEL D bR RBEORELZ T TS & L.

B ManaBe (1979-1980) OHHIBEAUEFOMFIEIC LT, ARITF L — MEBBYIZE L,
RTRERT Iz E ST b .
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a2 BMBOZ v AT I AR OB CRITLH R 19 7#9200m O

V.6 2 BOOR (Tt

HEONBIERIT IV M - 4 - BIKED D720, 2L OWEm A2 ELT 5.

HELZ  Yase and Aok (1923) @ “Tatsunokuchi Group” (24 %. Nomura (1938) @ “Tatu-
nokuti shell bed”, f&}: (1939) © [#E/ 1 (Eifbf) WEEM), YaBe and Harar (1941) @
“Tatunokuti beds”, AHH (1949) o [/ Mg, Hanzawa et al. (1953) @ “Tatsunokuchi for-
mation”, 4 -k (1954) @ MESHA(LAE), FA (1960) o [FEoOE), Ak (1962 b) o I
OORE CRLTHS.

R IO, Y EROE

SERUBE B D, ATAO EE, A HEmRAE, AL 0 5 i e,
SRTTRET RS 5, ARG Vi O B T B2k v 7, A BUE B 0 AR T i A 2 A 3 %
BRI AAOFLIETEL 40-60m TH LN, ZEWMTTEBFEDO L DITH 10omBETHS. i
AXEILPERE & PEFETH < 15m AT TH D (B39 - 5540 ).

BaE AR L R, RIS TR AT 228, oIk LSS - B - A ik EnE
NHAEGEZ 2 L CAERIE oo TN D,

BFEER fAWEazEGICE.

B OARBIZVL NG BE VL NEE LT HUWERUE T, B & ORI A & A BRI A T
2.

PV MEAROWE VOV NEIEREEIKE - KT, SREEHEO L 0R%<, IS LEL>T0D. §
R CRERE L7230 1R BLHIEE R IS T o . E BB I vy 7 ROEINE B A 720,
BHEEREIZHAONE S EWIFER S LS. IETERFMIETIIR L1-2m oA HBERICE T
LZIARDHD.

WLV MEEHET HMBIO b ONRL WA, FEISEWEEIIZPR - o b0 bbby, 7=
ATITFTHERELTWS., ARMEEZES T OMEFIITHELREO OGN, aESLVIV MNaITaelnc
INAFH == 3 COIEPNE L.

B A IIBRAICEL O, KUEEETLbL O, MAREMROL0, kKLEazxEhb0kENnbH
5. AR EMICIIE S Sm BROFEHERE L7 a MRS N v, B HAE TR 20T T
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B E<BICTE S, £ OILHERL
JoBRKAE D 5-16m FORBYUETIE, HkL
BERE « R IIBEEEDCE « B BEICE B Y
TV MNEDEE0.5-1. bm OMAEAN
BOBI, b X<BHFTED.
AJB P ORYAE XUTHYE v MR
BOPYLATERIE L, KIFDO O L > D
R L 72 o T A Bk A TEITIE, i
T < OHBNEE L TEAIROER E
BRI b0 L, BRI ARG DI
BCUL-STERERT LD ENDH D (F
43F) R VOB TIEIZN L O
AibafEns s RO biLD.
R KEnrsiEZEEOBRMb A
MEHL, 2N FETELL OREH- 5N
5. Nomura (1938) IAEDONIEE
W RS o Bk AL % “Tatunoku-
ti fauna” (EOOBEMWMEE) s LT
W, ARl B ER LA DY A
43 O NEOBLAREO 1] GRATILD EOEHSR )
MIARF 4RI LI BROb ERIPITII E 2o T b OBEEL TS,
FEUEAZ DN TUEIR DR L B 5 .
RO : BA (1933), Oxursu (1955)
ERR - Expo and Okutsu (1939)
e - Sonma (1956)
EE#E - Korzumr (1973)
@ba & LR B AR RENTH D0, 30ICHLRCH R B - BB O/L4 2 8 S Tu
5 (F6R).
JEAEA FLH : Taravanacr (1950)
HRAEY) - Nomura (1938), Hanzawa et al. (1953)
HZ il : IsHizakt (1966)
71 = : Nacao (1940)
B A OH : IsHiwara (1921), Hararetal. (1963)
TR () OREBRRE IV (A O : Hara etal. (1965), Harar (1966)
SO - FHER - B - B - Hararetal. (1963)
~ A /7% Delphinus sp. : HANZAWA et al. (1953)

Trilophodon sendaicus Marsumoro () # : Harar and Masupa (1967)
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BFft ManaBe (1979-1980) (Ll HIBSUB I FRIICEE D OB A X138 — NSRRI O 1 7 A 1B
FEHNCALE S 72, 72 Korzumr (1973) DFEH#ICIESWT, 163K, EOREIITEER/LAH D Den-
ticulopsis seminae v. fossilis — D. kamtschatica ¥ —> D% % Z L ARk s T& = (£, 19791 .
Falterg a7 Kowumr (1985) OEEELAJEFICHEZIE, Rossiella tatsunokuchiensis O (fF
F£HAERBM) (ITXV, EONOEIZIE Thalassiosira oestrupii ¥ — > HBODHZENTE S, b
O MBS ALREFICLY, o 0BIZEE I EST O 5.

V. 6. 3 MIWLE Mk Mkt

WAL IE RIS - SV M - BEKCS - RO AN G Y, A2 NESICE S . ARE TR
JE & EH (Mk) &HAET DR EEDCE T E (Mkt) &I2431F 5.

gL ARHEAIELER (1953) BHOTHEM L 0T, 4R (1974MS.) BZONEZFEL
W L7e. WA SALASE (1974) BRI Li2tkiE, —RICZo4HmaHw bR TWD. 727210
Tk, deAEsy (1953) % Mgl &< FEUAED URILE] 288 L W5,
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Yase (1926) @ “Middle Umoregi Group”, B (1939) o [hiiskaifmig) 76 [ EEBKERRE )
FC, YaBe and Hatar (1941) @ “Middle Umoregi beds” #>% “Upper Umoregi beds” % C,
AR (1949) o TIRufE) 6 TJUKIIE) £ T, Hanzawaetal. (1953) @ “Kitayama formation”
235 “Yagiyama formation” F£C, 4 - 3k (1954) @ [TFTHEKARE], FA (1960) @ [HklfE) -
CEHE) I - T PR TR 20726 @, Shsata (1962) @  “Shionosawa formation” @
—EBIIATEITAHY T 5.

By LS HmILEALT ORI O

NERUVBE A& ATHIET v 5 K OUEE 5 o e, SRATRER AT, FIRnTH 2 AT, ST
J:*E%il[:ji@ﬂiﬂfﬁ)llODI%%%%)II‘ZM‘K%Z‘E?ZD 1lJJﬁrhﬁJ$4tji0>E: & 4 B v R I B R
T3 DZHBINFAIRIC DTN 5. JEEIE30-40m TH 5.

BE EonEREE, —RICHD TEBEM T L20, RITTEREES, RiTFEEE S, T B
TFALTE S, e hignidl 7 K OV 3E L EBEF HGH TlE N Z N HAMEE A 2 L TV 5.

BFEFE HOHBE2NERICEY. —HBICHET Ny M 25L 26000 FERGICIEDON
JEoORBEIT6mE EE RS b TWD (S8, 1953) . REGHE B3l s, BIEES & 115 28,
RIS O FERALA T AR NI E LT 5 DR (ZFIR) 70 ETIFEEBE NI L AL R YT 57220,

B OABIEES (Mk) LEAET DIEMIINEEPCETE (Mkt) &I ond (F544 ). K
BERE TS &0 FALO IR HCILE ), B0 Z I DURILIE ] & FFHERTuhz.

& (Mk)

T ZTHEERETE Geko Hulfg) & R Geko DURILED 1200 ik 3 5.

TEZ TS SV M R GRY, @, FREBICESE 2. THMOESIISHANcE - T
ZEL, DTFH50em ML SmBEETTHD. &/ HEAMHITIEI8m RY DILSRH LM, ZOft
DU TIT 4m (T2 780 & ZANEL L, FHTHOE T HIE N ECORBAEIE L TH D (5540 X) .

FEBAEITE S 30em i T, B5-10cm BOZUEE « 2V MEREDOMEE - HMNENSRD. %
FEDTEWER Y CITMEE - HESIETICBIE L T\ D, REBZWBICT ANy M 2% GE LI =0

ICHOR T DR - B2 GUEEERROOND 2 LB L. BEBSE O LALICIE—HICEIE U Y iba
SATERIKE R E A, FIZE O LALICIT R e v L MER B > T D, BTV —AT, JrAF
STEFRTHONRL. L MEIIRIKEAT, < EIKAAE S LTINS T 5. MRIFEE5-20
em CTHEREZRTHOL Ty TRIEIET 200 L RS 5. RBIRWIEEIK G TE & OBl
XIFEEL L7z Nkt (BAAR) BA—HTRObND (F45).

FERIE DOV ME - B - BERE - EROAENLRY, TORESE20-30m THD. L FERD
WHETZTHMOENS L FERREEH 2 VITEHE =T, —EABAIZREREEZR LY, fF~EWC
MR LY T2EE DD, BIKSTEAEO LD, MRRL0, ARICELHERLDREND DM,
fEx DEZ T Im REOHENSONRZ. ZNbHD DB REFRIEENS 5-6m B N0 JEH#EITIX
FRIEEIR S & A BRI O A A D (Hx DFEEF50cm-1m T, 2 fAHbETI-2m) AdY
HEfE L L CBIFCE 5. AR EHITOIKMEIINEVORICIERFEFEOE TIZESE m-10m R O
AR (R FEMCKINABSEZED 283D D) & 2O FLICALET 22 4 10em- £ m DOHRL
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%545 TR FIRMTRONDEAL LR (iaiisERARe)

Koa (BARKNEAZET) LRdHD. 20X S RIEWEIKE T AR T TSR~ 2 L) 5K
EEE AR &, BT ORIV OEICTZT 5 LT 5.

HRITEAGEEO BN O T ~HRE SV MEICBVEDLLLOLEDT6-THExbND. K
(G & DBLRICIEV B S 80em- 1m, Jik 2m OAGE L FEER S HHESH D, HhoTH
BT CERAE S LTz,

[RE)EIREEE (Mkt)

#hES Yase (1926) @ “Hirosegawa tuff’ |2k 2. fidt (1939) o THERE) IS ), = (1941)
O TEEHE) ISR S | & Hanzawa et al. (1953) @ “Hirosegawa tuff” @5%%%@%%%@%%%[&%
Wz D, JERNEA (1953) @ [RMINEEK ST, HA (1960) o NAWIIE] I CTH 5.

LA LA O REIA RO E (BE46[X) .

BE VHT7-8mOEIZAHTLR, REEREILOMEESO—MTIEI2m RY, EHHT L
FAL DIRHIAVTliE 14-16m LR, WICAKIIEIL O TIL 2-6m L < 22> T 2.

BFERFR mUEOEHO THL2EAICEY. —H BT Ny FLTnD.

B ARIWEIEME B, B N ORI S & O BN O WA BRI D " DOILX 3 TE 5.

B T EOMRBLEER A IXE S 50-7T0cm TIKAGAZET 5. BAOHMARLE lem BOX LT AZET
ZENEZ. T OMBIEE S 1E B OB S E I ERTORE TR EZEZ B,

FERE R TRAENS I, KEOBEIZAWVRANELE SRICE S 72AMIZ R LT D, DR - MR
ThY, BIKEE L TIRETHD. [ ZTHREREATH DY, LEIHORARZEAR LD
LbdHD. FEHET LB QRN O RICEE T 2 AR ARICE X, BT A EZ % < ST

18) 7272 UIAWR) I BP0 RE & B ORI & (B UER 33T R UL D 5.
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BRI 2 AT o022y MRS TESD (H47TK). 203 b Eoa=y bAMUBTND )
AL TN D,

AL EAL, WEEHOET, AR A0cm IZET 5. A TICIi3aeomia - Alaz L
DEEN WD, — 05, EIIRA LR B L 2 ROARKOIEREEE T A A NED
K, £ L TRIERADRRBDOSND. RIEAFICIEENIZESOcm-Im Db DR H 5. BA Lk

a6 [l L R - AW EEDCS R K OO IE OFREH (I iR E R & L7 B D)
i 1L g O fie BRSNS A & 9 2 MR A AT S

AT RIS I8 O gRsH (BT L3 7-Ab )5 o IR A RO 1)
T ZCHRARHE I IR S A B A T o0 =y MIKATE %, BEOESE12m T, F# 3m B
B FEHERIN 5T 5.
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WiE Lt - wmBE T, BRLZAKREDBROERRIZEHICL, KTRICBEYRRIL2n0TL—
AThHD. ETKRROBAEENTERIKE L R->TWDES b 5. HIREEH/ L ZALH DD,
BEMICIIZ B AT IFBBEETHS (FEA8K) . WETITITFIE S-S BL A ORISR EAE L
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MEROWENGRY), HREOERE SV MEOWEZS, TRICEKEZHRET 5. BT
NVEEBLTHS.

TV NEICITIKE - KA T, REVMEZIRCZZY, M O0EINEY LcERRb oL, HIK
- W IRE T, BIbAOHREER, FIF3AAFZ—_—=2a VOFE LW LRICHERO L O LD H
L. WPEITARL - MR T, RRNL—ATHD. BEIZL > TUIRIEIY BbAERANA A F —_—2 3 D
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R D & 1 Al A TGS B BRI AT (BUE LB TS AR LB AR) IC@ W72 KRS b Zhicit
9.

DERVEE FHELEBIEL M T 5. ECAB O Y B IIHERFO RS, BRIrRa "ot
7, Bz tdbm)IA R oAb REO—FIZATmT 5. EEIE20-26m TH 5.

BFER FoHS "R& RNEAICHES . SELINTHEFORIETERES T Uy ROBHET
13, AEO TAE 2 ERAREABR CEo TV A ONRBIETE 5.
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BRI o 2 VTR £ T, B> TR VR E L 2%, MM E 0K T8 0 i 2 He 7,
T/ AT ITFTARDLND.
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THHDIFLEL AR O M 73> L FABHERIIC K ET 2O THLS o TWd. Lizdiio

T b SO HE ALY 2 EHEWL 2V 7 HEPE 7 OFER 200m LA O T, Kb FAEHEN S OAR
KIWRIZBT 2 FRAELND.
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JEL ARy (FE51R), “ATRNIH”

FIZe RS B0 HILD Z LD, T

0B 12 NE-SW A1 LR Al B oy e 14 B, et rr 1o 3 o i ()
BOUIE (7205 BAT-FIKER) FEbERRReE s,

PRIET 2 Z LIREETHEL B2 o0 TWD (FHIED, 1976). 7272 LR - FF#RSME £ T4
HEMSETWDNE I NETA SN TRV, Dl &b IR)IE PUGEHHE O T 8k LHEOBROFIE T
TR DO ENLIXRRD BN D> T2,

RAESE LG L NE-SW J51A) Cra BUSMEAL L2 WiE OB AR E 72 o> TR Y, B X IEK4E L P 1
D=y PRIZE T DB TIINTI®E, 25° S OWiE (Smisara, 1962 OFF / mliifE) »BIZE S, 485
HORENT EOWEITA30m & Ao TV D, BEASRITE LS| R AE T k0 400m O (BRI
o TAIE T IICET 2 2R ZEER &V D) T, 1E60cm OWIEK %5 N63°E, 40°S O
ERBlEsh TS (PEIZA, 1976).

FMT - FRFRR O AL H I IE R IIFITE & P & O of EOSFAHIITIFE K L Tn5. 7l
&b = BRI T A5 U ORI o AT RO AL B le (JRIT — AR o0 AL 3R A R0 C 1 mi A
Mt & 72 %) DEMICH o723, HWUALUTIS T 2 BT - IR OEEN LRI E o EE 2~ L, HHr
O ERGEE) & IR 2 BRI LT 5. & 2 A TEEIE RGN T Lz BHT - FIFROTEENIC X
% EBbh s HEOREERENMEIT 250m T, EBROK 0. 5mm/ FOFEYRELNRE 2 &b
BT, AWEITNAS HEMCIEBZMRB LZEEZ LTS (KIEA, 1977). RN - FIRF
AT O/ N E 3 B Te A NE-SW A O WTE T, R - FIFMR - KREFLIEIE - BEERBE RO
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%556 HEVERITE < X A HIEE O o 146 (iEHEoF - TH)
AR L 5n A0 OB (BTEHED ISR 2 S OEAHICE->TOS S &b,
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3 o/ g W 8 RE X NW-SE 517
= wNE VAL R STV NG
RENTWD L SnD (HEIED,
1976 ; KHUED, 1977).
RHT - R O W LA
it A7 A3 205 B B 7 i % #6% CORAR
SEIIR RS~ L, ALFE IR O EElh
Lo THIL TS, Lo L
DI MFE I B DTV DT
®, FEWiEOERLEIZ TS
5. —J7, AlBTiEm»HALRITIC
i, MRS S EEABET 5  NE-
SWHHOY =7 A k &/ vilifE
(F2TH) @D, EWEE L
TORR] - FRFROTHEENC & 22 hL
Hif % KW L CW D RREMEDR & 5 .
IO a Ty 7IEIC X D HIERE
R RA BT, Z ORI -
CHEIR ORI 7T 2205 #5655  (B)  Alva AT HL T B 0O R BT - FURFHIR Vo Hilk oo 22 o
Noda N7y 7BEOY—7 038 FE (1948 4E4 14 FKTHRY, M517, 133) 4555 K (A)
SNTWD (FFREA, 1985). 72 " obiERRReEs
FpsareE s pi (M) KRR ) CIXARMEHR 2 A K 30° E O 2R LT 2d (5558 X).
ZOZELIEEZD L, METEYIEHFICEN T, WEIEIXR S 00 RMIT - FIFF#R o 5 15 8)
DR A TS ATREMED F .

VI 1. 2 {LBEE - MEWE

BEVA + b H TR AR X i M R PR LS BR D DA, ALPE IR o BR A SN B BRI D . 7272
LA I 13 O AR 23 0 T AR KB NIZ E TR TV HIZTE 2. 2B RMHIEA (1977)
VXN 2 OF C T I & A TV D

BF TR oo W78 LA S T CHERR STV DL B (1967MS.) IIATHIT AL (TaA ) IE
JEHER)  ClE 2m OB 2 D 607 NBEMOWEEZ, K#WiZo (1977) 134 B PR CaffE
LTRBENE & 73507 N O F ol g T Wi &2 £ ENRBOTWD . e AlEdiEEEI T o RN
L3[R 12 2 E B O0E CIIPRE W IS E$ 5 N8 E, 40° N Wil @ AE/EL, & EAILK
EEE E MELTWA (59 X)) . ATEBIEICOWTIE, FEITEDE (TAn) KigdsEgim <F
PR O MK A2 NS E, 70° S ORI Z 2 LT\ 5.

FEE - AT HE WS X NE-SW 5 CALE IR L 72 i@ oREL L > Tnd. Zhb Zo0WE
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H568 1 RHET - FURFHRAL IO AE R I F5 1T 2 MU ORE RIURFITE  ATORIURFERE IRV, [ I 6 $ )

F59  PEAMIREICE AT 2 WWIB OBEIH Al AR O R L RBE ~O W)
ATERERE, BIxE ALK

ITENZENABkm DESEZH 5, EITRICESIL TV D.
KBUEAY (1977) 1 IEALIR A R K OVE HERIK A DML S, WWTE OB AL % 0. 3-
0. 4mm/ 4E L RO TN D,

V. 1.3 BFEE

R BRI HE P .00 B ST 1 U | R M AS B L, 2 = 1 B0 1L B E LT 5 0 T -
AL BFEND. BT AN R O 0Kk B > CHIA OB RE LR 5725, KPY
(1973) 125 B RO REAIR S & X ATTV, BXEfi & 815 N-S MG O 178 23R 7.



91

Z OWiEIRIGEIENIE S (1980) ([Z XV, BrWiE L mA Shiz.

FpWE I Tl RIS & Eh 008, ARIE L OREHR S GEFICAELTWD0T, B
F, ficRE#R L BL.

5560 RUCE 7 W ICEAST 5 1A O MBI K 2 Y. WRBE RO EITRA~E Bl L, Tk
RIEEEM BT 29 TH 2D, BEMEOWEFIIHBHAREED 27 L, FRFICEEN6n OlE%H D
Wriig (RITE) PO LNL. MEHR~EEHLTBY, ZORKEELEMVETNIONTHS.
ZOXRDICEREORG ~0FIE, BhEE S OREIEZ LD PR S E Y OFEND, B8
I ERY OBIEEEEZONS.

LERoBERmo > bImHiahiaioaoBE L (10-13 F4EF) 12, MmlEie LiTEr (5-
6 TAERD 2 IRt EN D (KM, 1973). B RE ORI & TE 200 & & > 6 V35 T B 4878 %
kHZ &, DEIZHOWTEEWETO. 2-0. 3mn/ 4, EIBE TO0.05-0.06mm/ F& 720, MEIC
TR THI 0. 2mm/ EEDIER R BN D,

VI. 2 1978 4R E BRI AR

1978 426 H 12 A 17 IR 14 BRI A R & U O A U 7o R IR T A H LS FER A
ZHleb Lz, ZOHEEEREMNK 100kn (R 142° 147, 4bf&38° 107 ) DIREHK 30km DHIE A
BREL, M (97 =F=2—F) 7.4, FEBOMERFK 20 BT, KEITICLD [1978 4F g hi i
B s Eniz.

20) B i OHEEAERIEP EIE (1976) 12X 5.
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LOBEEL-EL EAETErTA, A5l T e

Z

1978 SE & B I I ER

%61

AHITRIZHE S BEEIC DWW TR < OBF

ITEEBE R 0K 70 812 & 0 7l 7z
FENEES NIz, LLF, LRy
WHERE S AR EE (1979) KRESh
T ED—ERC SN TR L THL.

Al 5 7 o> B % MUk CH b BB e i E 1T =
Y7 U—=bTay s s AOWE - PR E
THELEN, ZLDODABRENLO THE
LRDEL L. BN EOHTE, BT T
AR, FmSEM O, FE K
W BEWEOBEEIT D —RIciE Z 7.

ARG Hi B T 1Al B T GRS o0 pE T 3E R oD Bk
Har s — NEMOEERHETHY,
VR T - e v H ¥R - A Y
HKERR EOBEWIT T BoERTTh TREL
watU&éwiﬁh&.(%6ll) Ed
%mMﬂDﬁ<®%Lﬁ%i%w AN
EU, BToM I E R - SRS
M=, B AT o T3 ik amh & o~
76 HENHE L, K96, 800kl OEMAML

I LTz,

EM BRI —HThblENFLL,
HOARBEZRDNEE LY, HEESKEOR
EVAPN 0y

—J7, AlEE LT T E R EO B
A/NBBICHRE L. CAEmIIR VLo R
Bl BT, BRI/ - RER O EN
K L7-. RAERORILE B ZEER
T AL ERE U7z, M I L oo 37
BT b CIE R IR O F B DY KB 4> s
L.

T (L B HE oAl A Rk i
LEOEIY EY &R TANLTHICEH L
FREEHTH LN, TOMBORELEL
Motz ey E—T B CIEER I T
ORELENERNTOn ITblzo THINT Y
FERZIL, TOLEICH-o T ET 4 B2
L, 3 B EAKB L, fkr R=THS
g% :y’ﬂ@iﬁ%@&)jfﬁﬂﬂhﬁf‘
::Ti#of@ﬁ@% o THIF R

_ié#H%®%%&@¥% (%750
cm) BNAEL, WKL OREMITME L
7= ((F62 ). ZZoEAZIIMELLH
T, BBHBICIEE I LR o Tz,

ttm&@_%ﬁeﬂmr<mménr

L0, T2 TCIREBERNE Z B LT/
@ R LB EOR o B TR - o
MRS Lz, £-EE4 SRV THE
REEOKAE, BERE - YR SO pEE, B
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B I O, MR O%R LAY 2 EpMER Uz, B 4 SRREMORTERR ke, iailiss s —
WTHATHBPAETE L, EE EEK- HBRWICSHROEENE T, EENBOIRA L CRIHE DX
Lo e O3 f—HT, MARE EOMA LOR S M 2-4n OFLEICBRNET, A LREHRN
Mg~ 0 R~ 22 Lz

{BEHED (1979) 10 &5 BAREOBEREREIC LOIE, HBEOWESH LTS, —F, Kl
BB b IREIRIC DT 0, AN TOBAFHILT, 000 &3 7o, 74 ABEE THOHHH 284 b K
ERWEERRY, HABRIREOCE L SN BIE S

RLHOT, ANA&EEWPTIE ZRHIR TORE MR & D82 2k R OV & AR A O ik
REDIRELARE, S%ICEZL OZEHNERLTND.

S CTAHBIC LD HEICOW T, 1ZAICHIE - B2 5L oEMERNHE (1978), HEIED
(1979), HALKFEZHHE 2l AW S8E (1979), Kl (1980) R EIZEVEMIA TS, i
HOWMEFBBEIEUTOLIICEELDHND.

A AN ERES 2 K H S T — MR IS I R B N L o 7228, EE O SRS IR %S U7 MU ZE 35 &
Nz, ThbLEBIHTEM ECROARE L, PIICEELETIERL/NED 72, ZROXYATNEHRD L,
WENKENSTZOIFBRICEVEZHE, 2RV CTHMEOEMNEVEEDOHTWRKERBFETH
Sfc. ZHICH LT, #H UL THBR/NSEZOEEIZEDL LN E S ZIFWEIT NI otz
sk sy 72 8 TIHEWEAR TICBE L2 ERE Lo, —RICEE TORFE A L v L
DEEFITIR - THIR IR LICEFT2EAn b o7z (B2 ). ZhiE"~0ResMEomEIc Xy, R
RADENEZT Il OWENER L0 LEZLND. FRFICHA B WA (EVEe Hzl) <Tbh
ST ENEEELIVRELLELEBEZOND. RBREBEHMANTORE 2AZITHMA LU & o R T
MO TORFEEEILT H LD RFTMICE FBEL
TUWhz.

A (1978) IHlE Tz B DM I3
B L7 &S, MU o 45 oo HE T i RN
ExRDTWD. MBIt S804 (563
%), L TIEINERIT400 TVRTE, #EF
D T200 HEiR, BRER L% LT
350-400 WAL EERoTWS, £-HiM - &
[ ETIZ250 HADUTFEHESNAL TS, Zhb
DOHEERKNIMHEEZ S LICT D&, Bt BED
HPRAS b4 AR MO DAAR TIREEE 5, IR H C 18
FE6, L CHRICHIBEDSRUENENE ZATIEE
ETICET DRERSAFHNTND.

VI. 3 BHEOTEME- - MEKED
Ao

A (X g HIsk AL B O MRS 11T 8 AL IS S
BB E N, FERIERF &SSP & 2 JFR TV
2, BITEMUICEEIL Sz, 0%, 1602 420t
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EBENEEEBLUN SR TH -2 IIBEORICEY, WFITZER L. 2, ieoidE
LT OEE « BEFOWRDOOE D LR oz, ZD XD BRI F A2 KB L Th, ARG — 4 0
HIEE D FLERIT RIS 16004FELUED D TH S .

FLER SN oHIR © 2 I HARMRE RIS Z OBRABHEE SN TWD A, NEEOTEEEICEET 2 &%
ZONHHBESEONFMET D (FHF, 1975 KEEsy, 1977455, 1980). DAF, ARXIEHK—
IS EZ LF L EE Lo R MR 2 FERO NS O BIHICFET 5. 2o i DKL O iz
BT (1975) 125, BIMEHI S TR G E#E (1941, FE%E (1975), HEKFH
BOFIEET (1981-1984) IZXh -7, HEDOHMOBZOFEIMNIETHESNILEBR LY =F 2 — N&mRL
QAT

1) 8694 (H#BL114) 7H 13 A (i 143.8°, dbfk38.5° , MS. 6)

F=4038] TR EM KRS, FotmErEee, (fPik) , WE A, PIMEERE, FEKEE, Raiik, @
ML, BELIEE, BREIWmW, TERE, BT 0, BABESEME U OB E KO FICHEK
BORL7-Z E BB TN 5.

2) 16164 (Crfn24) 114 9 H-# 30 (RfE142.0°, bfi38.1°, M7.0)

oSl 1o MUK =@8A, WEEFEHEZ 7L OB AH 5. [Diary of Richard Cocks, Au-
gust 30, 1616] (21X “About 3 aclock in the after nowne there hapned an exceading earthquake
in this city of Edo in Japan” L&V, {LF THHIEAZE LTV D.

3) 16464 (IEfR34) 6 A9H (CR#R141.7°, Acf37.7°, MT. 6)
FRERBEFEAC] I TZOROHIEE, BPODZ LIcHLL, IWEOHERE L &2 D vIiE [H L E
HAHEHBEE LT REOoRERH 5. &if)wzélﬁi;ﬁ@’f&’%%mﬁfﬂ)mib; DOWVWTFRLTWD.

4) 16684 (383X 84F) 8 H28 H (M5.9)

FlamFEmekl o TELvEAt—a, IHEKRME, AFAEEE Eax, ke F, kEeIL,
WokE, BoegEERS ) BELNMEETUTRRR~TEZEE IV EHV, LT, AHOMHEIZOWTEE
7Rk A3 & 5. AR L= A1 X9fEPT T, 8355ER D ICHEDO KA Z LN EN TV S.

5) 16774F GEE54F) 4 H 13 H (% 144.0°, Jb#38.7°, M8.1)

b E S CHRVIEZ T, Zotk, KA - =il - 8 S icEE S LEE 2. eicBE L R
MEEBRR) I TRENEF A ZARZ L R, RSP HmIE, HKNmmE, geil, g22mE, Ft
= BB Y B, [F+ T B 2B 2 SR E O  H 5.

6) 173814 (R 164%) 1047 A (R#%140.67, dLf#37.9°, M6.6)

COMBERRFITTEESE L, [HREBER] I© M E LT RESE RO, KICHELT, e
WRZAT S BRNTUE, FREZERSSONLEVAY ) OBV H L. Eio THELR] 3 Mle R
WEL T, AABBEEA ] LRSI, THBR 2 SRR AR OSSR~ 5T D

T 17364 (EfR214) 47 30H (Hi€140.8°, i 38.3°, M6.2)
W@E#ﬁj Iz Hm*m%t&wLE F)?MHETJJ 0)%55;7)%5 e s Ic sk S iz Féﬁmm/\?ﬁ%éaﬁ.ﬂ

&.,Eén il &1+ Eﬁ> Dt‘lﬂg ié%&%ﬂﬁP:Li{ﬁUﬁ&mtT REMES @, R O MHFIDE ({IH)JI z
T HVE, P, RAHE) LY, LA THHB AR L T2l L3 nnd.

8) 17724 (HAFI94F, 2K 14F) 6 H 3 H (R 142.7°, 4b#39.3°, M7.4)
faerp - BERii [E CHOHEZ B T, RN - KRR - (DR ETImus A Tz, N I THELRD |
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TEPNHR “EA, SRBEREL Y SRSl FEELZT TV, ENICERRANOIEE LTI TRABL
SRR D, TR s ), Tt A s GofoctE X0 2 SRR ) ICAHRORE 2R & 5.

9) 18354 (K{E64E) 7H20H (R 141.9°. Jb#437.9°, M7.6)

A2 . BEAT - RT3 EE2FLICHRVHEZEC TV, [ =dli) ik THREBEEG  thk=F v sl
VHY MR LVRFHE IR OEEALE ) FH ) LRERTWD, 1E3nIE [REFER], RIEER—-E]
[EEalfeil, THERL] 722 SITMEMO B ECHE OB 213 H 5 .

10) 18364 (KPR74) 9H 5 H (M5.9)

PREEHERDD @ TH FREZ AR &, THEELR] < Ml KHERY U 7 300 a1 RS
I THEEL Y] LREINTVD. FhE (1975) 1ZZOHELAAIEOHELIRE L TV D /MR H
D EBNTND.

) 18614 (SCA14) 10 421 A (% 141.6°, Li37.7°, M6.4)
ER - ARBEEE A OIS E A, R ERTEE AR - BOKER - BAETRICHEESET LTV DE (RE,
1951 ; T3, 1975). MBMHEOHEICOW L, [RKE%EHE] o [FRERY, LY LoRERs 5.
ZOHIEOER] iﬂuﬂlﬁjﬁ’a 40 km DN EIRIZR O BTN D

12) 18974 (MAI&E304F) 2 H 20 A (E#% 141.5°, db##%38.1°, M7.8 X% 7.3)
AT B - B WmEAIRICHENRY, A TITBEEY 2BECEDOIFEALETRTITRANBA-
7o T (1979) (X2 OHIEOEEE AT 1978 FEFIRIEMHED T LI L TV D LT 5.

13) 18974F (M1 304F) 8 H 5 H (it 143.7°, 4rf#38.0°, M7.7 X% 7.2)
AYFANBEIC, A TS 1.2m O, Ak B0 TR S 0.3-0.6m OEE A L FHH 7.

14) 18974 (U1K 304) 10 42 A (HiE142.8°, 4Ei40.0° , M7.73037.2)
BERFAGE T, SRS ED O/ e g E 2 T

15) 19004 (Wir334%) 51 12 A CRiE141.1° , bif# 38.8°, M7.3 X% 6.8)

EWRGEBETHES R RS, PE - Bk - EROEMTHLMWRTZ/K U, FEE (1979) 1, 20
HERIT B O EHRIRILE IR (1962 4F) ORIFICIEWVEFTTRAEL, RENMANLHRD LZNLD 0D
RERMBTH oz &b ~TW 2.

16) 19624 (WEF1374) 4 A 20 A, EIRAGHHIE Gk 141.08°, Jbik38.44°, M6.5)

GUAT « TR Z R c i E A2, HE - SREOB LMY OWENEE TH L. HINTHILEHOTAEORE
Hiidk¥E 15em, ETFbem DAL EEI Lz (EEIED, 1962 ; FHEE, 1975) . FEOPESLHIIL Y o 5
IZOWT ORI TRE 2 FEIC L BRORES, EHAOIKRE L EoBRNMEHIE) (1962), HH (1962), =
W (1985) Ik WS Tna.

PAEEAR7216 OMED 5 HNEOTEREICHET 2 & E 2 b5 bDIE, 1731 4F, 1736 4F, 1861
F, 1900 FEHIFE K N 1962 D EHIRALITHEE Ch 5. FTH 1736 FEOHEITRMT - FURFROIGEIC
LD AREMEDS BV E RS LTV (CRBUEDy, 1977 ; 4R, 1980). —J7, 1962 D EIRFALIHIE
K OHETE S 47 R AL E AV E SRR AL E IR O 2 4L T L 72 1861 42 & 1900 LD MR D =51, F722
W I LT, — B - msEihR AR, 1967) (CRIET B IEREEIC RS B WTREMEAS TRV, 72
BLI3LFEOHEDL, 1956 FORAMELE & bIZ, AR - BEERTER (Funaes, 1958 ; f2H, 1975
s A0SR, 1980 ; P30, 1985 ; Bk, 1985) DIEEHZ LD EABNL TS CRBIZDY, 1977).
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VIL & H # &
AREE IR OIS - (B b A FIH E LT, LT, MR- A Y kb wbgke MRk IR (BER)
o ARHEEET R D - HUEYE TR ORI IC o TR EIT RN 5 . MR ST o U T VIE T

FURLTHD.

VI 1 HE

SE

B ERED B JE - 10118 - KESFEICHAET 2R AL O TRIESh Tz (LT, dbRhiEa,
1953 ¢ BUE, 1967 ORURIC £ 5). SIS BEBOKE, KR 0 FEE L ST TR
BB GR Lo T e, ERRINTMB T OFRE LMK & ERITOEFHXICH > T (F64X),
55 2 YA SRR KR AT ORRBER IR ORFRITIE, A 7 600-1000t FR D SRELIT 5 852 T & 7o 7z,

WEFn 25 FEHO FREIME OBATRIIIFE 8 RIRT LBV THHA, HA - 10 BLDOANEREFL
T, RKOFE/ aRBECTITHAPE 450t ZHR LTz, Loy LIRSS IR 40 91121 A 2E 50t 2
EL72D, BIETIEWTNORILBBITS TRV,

ARG L BRI D AR E T REE b b O ORAIAE T, FEEIL4,000-4, 500cal, KL 8-15
% Thd. REZOKREHD ) LAEDIEZ- XY LIZERRBOHSITHEAMTOMEHIHW ST
7.

VI. 2 hAY K+

il 1S o A OB AL L= IRET KA O BRI A Y i EsgkEn T g (AT, [
(E73, 1961 OFERIZE2). b &b L ZOMMOK LT OS>HRAFOREE L TR SR s T
WA, ZOREMIFZETISGEVIE T BRI h o, FRRBEOR LIECME 0GR OR—Y
7oKL LTORMEn. L LAl oMkl 2 bERINEE & 220, B35 46
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DA LKE, I - R REER KOS FFEHR T, et rae
JeHA CYF) HE35, EIRAT (MR K7 EWREITE G H bRk &
MAT D LD ITRo TV,

KA X O LB IZEMA D 10-30em FHZIZH Y, JFEEI1E50
em-1m T, WESND 72 Wk, #iEHKTH5. KAG - %8
BT, MERE LTRERLTHD. TP EZEIRIC
~Y

VI. 3 W 8

WO ERFERIEA A TR SR $R 1L & ER AT FIROHEIRE L DO WD 5 (b #k13 & 2 (AT, i, 1950 ; B
H, 1967 OFMICE D) . MBS ILOBSIIRIIABEHFICZENLTVWDHOT, BIEE2-3m, I
RO -BBaERT 5. SHAOTITIEEE - FLLUDIENIAT T LAEELLORD D, 52 KRR
BRAGHL | O HEL R L TV 2s, 2L LTV .

2B DIE NI IRV OWEHERI DI, JEE 1-20em FROWDEENH 5.

VIL 4 #1 T K

ET %P0 E T2 WO T KL, FERFJIOFIK T Z I DR0RK & &g - R TKE R
. EEHTKERBHTKEIZRE 0Mm #5ICKST 5008 —HATH Y, ARIEHIEOHAEIZIT,
KRENZFE-C, EEH FARIEI R HERY - OMRIE O B3I, WEH TS R WA

HARLTWD bONRRGERD. RBHFEROEIRTh > TAIEM T, FEILE & RESFRE & 05E
ﬁ#%@%mé“m%m”%ﬁﬂmkamﬂﬁbfwt.uT,ﬁ& (1967, 1977), & (1980), B
BTKER AN (1983) OFtikic k5.

RFEAD 5 B ZAZIEE) T CIERE O b OIXIRE 10m DRI L, T X0y &g
2L RHMERNRHDH. KIEIZ 10 AICHEMHER, 2-3 AICKIEKENTN DR, £ OFEAET8. 5°CAT
HD.

FEH T KITNR B R OB R A OHKSh T g. 2025 ) V- ALY T AGICERY
DIHMIETATEERICHA SN TWS. BEEE R OH KT W ARV TEMICITIRY 85
372 <, FRTTEHIC & > TIHFREA AN TANHE SNUBRKOREZ T T2 D0 THAD Lo2H 5.
7272 LB IZTE AN, FEO KO BSWEESD £ 5 ICBE 2 BB T AN EE STV .
KO MfE LI oEEH KL, I<KRBHOWRBHO L OIIKEIZRVWREMICZ L, ZhEY

RO D TR IN LN N ) RENRDH D.

PRI HE T KIS B RE O RSSO MREIE T O EE & LB & LTWna. BIE T FARIH O
RANT Z ORI T KICH > T 5. BB 56 FEOREHFHE CIIMiam L EL0 4 12 BT TR26 7
m’ /S HOHMFARBEKRSN, ZDOLD3 502 BEBEMKNEDTND. EV D350 15T LE
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FAK-EVHAKKERAE LTRSS TN S.
A RNER LB T oA TIEIEF 30 48205 50 4FEE TIZ BRKM A DA 30-50m &
ETFL, =70, EHTIEBKESRICL Y B F25 S 2 THEL o T 5.

VIL 5 i R (FER)

ARRIEHUENIC I 10 BT ORISR () BdHD (F65K). KEmIshBscdy, BREK
LCWDDIEA 720, IR (BRR) (X =8 43 A Mk 30T & b |2 BEEE U 7= ik &\ e S 5 78, A
HOBRIZIZ->E 0 L, BT, B (1967), BHRATAEMIEER (1972), A (1975) &#ZML,
Hroffier L.

OEMEEIR « 3R, @b .

QFEFRIR : BERMBBERTHD. HOTULRTA T A AFSHIH LziEh, FKICREZEALT
l=w 7 fREEAK) & LTRIMCBBH Lz, BRI 19 FLSRIKIE L, BETRAETTWDDR, &S
NEHFLLAERBEHL TS,

@FTBIMLIR - B, @b .

OWMEBIFRIEIR : SR, @b v .

O=TEIRR - TR, Eb Y.

@R 1T A CEAEH THTRIBN A S ORMIEIR Th 5. BURITRBIEA, BEFE LRFT
A5 C, RIE28°C, pH8.3 TH 5.

@KRBERR : P T HRbKRFEREHHRE L OGEMAER THD. BAHHET, RIR19C, pH
6.25 ThH 5.

@ABUINRR : BAR TH 5. BIHHBYE T, R 25CARNM, pH6.54 TH 5.

QRETFEIRSR - BIERCTHD. AT, RiR21.3C, FFOESIT400 nllET 5.

EEFESLR « TR, i

VIL 6 AREEEER B
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GEOLOGY
OF THE

SENDAI DISTRICT

By
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Akira SANGAWA and Hisao NAKAGAWA

(Written in 1985)

(Abstract)

The Sendai Sheet map covers the area from lat. 38° 10" to 38° 20’ N. and long. 140° 45’
to 141°0’., including a part of Sendai Bay. The Sendai district faces the Pacific coast in
northeast Honshl and is geographically situated in the southern part of the Sendai Plain.
The land areas of the district belongs to Sendai City for the most part. The city has a
population of about 720,000 and is the capital of Miyagi Prefecture.

The land area consits of hills, river terraces and alluvial low lands. The hills occupies the
northwestern half of the district and is characterized by the accordant summit level
ranging in altitude from 100 to 300 meters. Dominant summits are Narai-banzan
(372.5 m), Kamega-mori (344.5 m), Taihaku San (320.7 m) and Atago Yama (324m),
which are composed of andesitic to basaltic effusive or intrusive rocks in Miocene time.

River terraces are distributed along main rivers, such as the Natori, Hirose and
Nanakita Rivers. The river terraces are divided into the Dainohara, Sendai-kamimachi,
Sendai-nakamachi and Sendai-Shimomachi Terraces, from higher to lower level, based on
each surface altitude and presence of key volcanic ash.

The alluvial low lands, less than 20 meters in altitude, extend southeastwards along the
lower reaches of the rivers, facing Sendai Bay. The lowlands are marine and fluviatile
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origin after the lowest sea level time in the latest Pleistocene and is characterized by
natural levee, back marsh, old river channel, sand dune and sand beach. Several rows of
sand dunes are developed roughly parallel to the simple linear coast.

One of the conspicuose features in the district is that artificial changes of land-use
have been highly developed. Particularly in the hills, earthworks have been largely oper-
ated for preparation of residences during these 30 years, on the other hand, the lowlands
have been modified by construction of factories and traffic terminals.

GEOLOGY

The mapped district is underlain by Neogene and Quaternary Systems and their bed
rocks. The geological succession is summarized in Figure .

PRE-NEOGENE

The Rifu Formation of Middle Triassic age is the bed rocks in the district, which crops
out in small areas of the northeastern district. It is composed mainly of laminated shale
and is intercalated thin beds of fine-grained sandstone. The ammonite fauna reported by
several authors indicates that the formation is of Anisian to Ladinian age. Small-scale
porphyrite dikes are observable in the formation.

NEOGENE

The Neogene System is composed of the Miocene and Pliocene Series. The Miocene
Series of the district was deposited during marine transgression to regression associated
with occasional volcanic eruptions, forming the Matsushimawan, Natori, Shida and Akiu
Groups. The Pliocene Series was deposited during two times of marine transgression and
are grouped up to the Sendai Group excluding the Tomegaya Formation which is exposed
in a narrow area of the northeastern district.

M atsushimawan Group
The Matsushimawan Group is exposed in the northeastern district and unconformably
overlies the Rifu Formation. The group consists of six formations in the neighboring
Shiogama district, Such as the Shiogama, Sauramachi, Ajiri, Matsushima, Toguhama and
Otsuka Formations in ascending order. The Shiogama, Sauramachi and Yoguhama Forma-
tions are distributed in the Sendai district.

The Shiogama Formation unconformably rests on the Rifu Formation and is com-
posed mainly of terrestrial andesitic volcanic breccia and tuff breccia and intercalates
massive pumice tuff in the upper part. K-Ar and fission-track age determinations were
carried out on two samples from these pyroclastic rocks, which indicate that the forma-
tion is of early Early Miocene age.

The Sauramaehi Formation is made up chieny of volcanic conglomerate, tuff and
tuffaceous sandstone, which were deposited on land or in shallow water. The lithology
changes irregularly both laterally and vertically. The formation yields the “Shiogama
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Fig. 1 Summary of the stratigraphy of the Sendai Distfict
F. : Formation, M. : Member, Dep. : Deposits, pt. : part, slst. : siltstone, sst. : sand-
stone, cgl.: conglomerate, brc. : breccia, lig . : lignite, tf. : tuff, tfc. : tuffaceous, pmc.:
pumice, pmcs. : pumiceous, 1pl. : lapilli, volc.: volcanic, rhy. : rhyolite, dac. : dacite,
and. : andesite, bas. : basalt, f. : fine-grained, c. : coarse-grained

flora”, including warm climate species, in the Shiogama district (OkuTsu, 1955).
Eostegodon pseudolatidens Y ABE was found in the formation (Y ABE, 1950).

The Toguhama Formation crops out in the hills from the eastern boundary of the
Sendai district to Shichigahma Town in the Shiogama district. It has an interfingering
relationship with the siltstone member of the Otsuka Formation (IsHil et al., 1983). The
formation is composed mainly of dacitic breccia and tuffaceous sandstone, containing
large boulders derived from the underlying formations and dacite “mega-blocks”. The
formation is typified by “pyroturbidite” which was formed by submarine pyroclastic
flows, mainly supplied from the west.

Natori Group

The Natori Group is exposed in the southwestern district, which unconformably
overlies the pre-Tertiary granitic and sedimentary rocks in the south neighboring
Iwanuma district. The group consists of the Tsukinoki, Takadate, Moniwa, Hatatate and
Tsunaki Formations in ascending order. The group roughly corresponds to the sedimen-
tary sequence from the Matsushimawan Group to the Shida Group. The Tsukinoki and
Takadate Formations were accumulated on land or in shallow water and the overlying
three formations were in marine environment.

The Tsukinoki Formation is distributed sporadically along small rivers. It is composed
of alternating beds of conglomerate, sandstone, siltstone and tuff. Pumice tuff
of the middle part of the formation can be traced as a key bed into the Iwanuma district.
The formation yields the “Tsukinoki flora” which resembles the Shiogama flora in
generic composition (OkuTsu, 1955). It also yields shallow marine molluscan fossils
characterized by arcid-potamid fauna, including typical species of the “Kadonosawa
Fauna’ (OGASAWARA and NoDA, 1978; CHINzEI, 1978).

The Takadate Formation is exposed mainly in mountainlike hills south of the Natori
River and is partially interfingered with the Tsukinoki and Moniwa Formations. It is
made up of rhyolite lava and andesitic to basaltic lava, volcanic breccia, tuff breccia and
pumic tuff. K-Ar ages of andesitic to basaltic lava sample show 15 to 22 Ma (UTo., et al.,
1984).

The Moniwa Formation crops out along the Natori River and is composed of con-
glomerate, pebbly sandstone and coarse-grained sandstone. The formation is famous for
yielding various kinds of marine fossils, for example, foraminifers including
Nephrolepidina, sponges, coral, bryozoa, brachiopods, molluscs, ostracods, crab,
echinoids, shark-teeth and Paleoparadoxia tabatai TOKUNAGA were found out up to now.

The Hatatate Formation consists mainly of fine-grained sandstone and siltstone with
some intercalations of thin tuff layers. Recently, micropaleontological analyses have been
done in detail and an important information about the geologic age and the sedimentary
environment is obtained (ODA and Sakai, 1977; MARUYAMA, 1984a,b). The formation
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was deposited under the outer neritic or upper bathyal based on benthonic foraminiferal
assemblage. It is noticeable that Orbulina spp. first appeared at the lower horizon of the
formation and Praeorbulina spp. appeared in the underlying Moniwa Formation. The
existence of N.9 — N.14 (planktonic foraminiters), CN4 — CN6 (nanno fossils),
Dorcadospyris alata Zone (radiolarians) and Denticulopsis praedimorpha Zone (diatoms)
is confirmed or inferred in the formation ( ODA et al., 1984).

The Tsunaki Formation consists of alternating beds of lapilli tuff, pumice tuff,
sandstone and conglomerate. The lithofacies, compared with the Hatatate Formation, is
coarse-grained and rich in pyroclastic materials. From lithologic similarity and trace of
key beds, the formation nearly corresponds to the upper part of the Shida Group.

Shida Group

The Shida Group is exposed in the hills along the Nanakita River and unconformably
rests on the Matsushimawan Group. The group is characterized by the thick sequence of
neritic arenaceous deposits and is divided into lower and upper parts. The Irisugaya
Formation of the lower part and the Bangamorlyama, Aoso and Nanakita Formations of
the upper part are distributed in the mapped district.

The Irisugaya Formationis made up chiefly of tuffaceous sandstone and tuffaceous
siltstone and is exposed in a very small area of the northeastern district. Based on the
diatom biostratigraphy (AkiBa et al., 1982; MARUYAMA, 1984a,b), the formation
corresponds to the upper part of the Hatatate Formation.

The Bangamoriyama Formation unconformably overlies the lower part of the Shida
Group with basal conglomerate. The formation is made up mainly of coarse-grained
pumiceous sandstone which shows cross-bedding of trough type or planer type. Fossils of
whale rib and spine were found out from the formation in the neighboring Matsushima
district.

The Aoso Formation is composed mainly of fine- to medium-grained sandstone and
intercalated thin tuff beds and thin siltstone beds. The sandstone shows trough cross-
bedding and yields micro-fossils. Globorotalia acostaensis and G. cf. plesiotumida were
obtained, which indicates that the formation is of Late Miocene age.

The Nanakita Formation consists mainly of fine- to coarse-grained sandstone and
some intercalations of tuff and siltstone, and is accompanied with basal conglomerate.
The formation subdivided into the lower and upper parts based on a pair of thin tuff
layers which are black-colored, fine-grained, hard and compact and are intercalated at the
middle horizon. Either of the characteristic tuff beds and the conglomerate at the base
are traceable to the area of the Tsunaki Formation.

Akiu Group

The Akiu Group is exposed in the western district and unconformably coverlies the
Natori Group. The group is made up chiefly of terrestrial volcanic and pyroclastic
matedals supplied by intense volcanism occurred in the Late Miocene. The terrestrial
lithofacies of the group presents a striking contrast to the marine facies of the middle to
upper part of the Natori Group and the Shida Group. The group consists of the Yumoto.
Nashino, Shirasawa and Mitaki Formations.
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The Yumoto Formation is composed of thick sequence of pumice tuff and is dis-
tributed in the western part of the district. The lowermost part of the formation is blue-
colored clayey pumice tuff and the main part is massive solid pumice tuff which yields
silicified woods.

The Nashino Formation is made up of pumice tuff, sandy tuff and tuffaceous sand-
stone which characteristically contains numerous large irregular blocks derived from the
underlying formations. The basal surface of the formation is sharp and rather flat. The
lithofacies gradually changes finer to the northeast. It is likely that the formation was
formed by large gravitational mass-movements, in other words, a complex of translational
slide, block glide, slump and avalanche.

The Shirasawa Formation is alternating beds of pumice tuff, tuffaceous siltstone and
fine-grained tuff deposited in a lake. The laminated tuffaceous siltstone yields abundant
plant leaves, fresh-water diatoms and rarely yields insect fossils. The plant leaves from the
formation are called the “Nenoshiroishi flora” (OkuTsu, 1955).

The Mitaki Formation is made up of andesitic to basaltic lava, volcanic breccia and
tuff breccia and is distributed in and around Gongen-mori (313.7m) and Narai-banzan
(372.5m). The formation has contemporaneous heterotopic lithologies to that of the
Shirasawa Formation. The volcanic rocks have a conspicuous feature containing large
anorthite phenocrysts (maximum diameter 3 cm).

Intrusiverocks

Andesitic intrusive rocks are observable in the distributed area of the Natori and Akiu
Groups. Upstanding cone-shaped hills, such as Taihaku San, Kamega-mori and Atago
Yama, are composed of volcanic necks which show monadnocks rising conspicuously
above the general height. Furthermore, volcanic sheet is observable between Taihaku San
and Kamega-mori, which is slightly discordant to the general structure of the Hatatate
Formation.

Sendai Group

The Sendai Group unconformably rests on the underlying formations and crops out
mainly in the central part of the district. The group is representative of the Pliocene
Series on the Pacific side of northeast Honshl. The group consists of the Kameoka,
Tatsunokuchi, Mukaiyama and Dainenji Formations in ascending order and the lithofacies
shows two sedimentary cycles of transgression and regression.

The Kameoka Formation is made up of basal conglomerate, sandstone, tuff, siltstone
and contains interbedded lignite. It is regarded that the formation was accumulated on
back marsh or on deltaic environment. The formation yields plant leaves, silicified woods
and pollen (HANzAWA et al., 1953; Okutsu, 1955; SOHMA, 1956).

The Tatsunokuchi Formation is alternating beds of siltstone, sandstone and tuff
deposited in inner neritic marginal sea. The formation is famous for yielding various kinds
of plant and animal fossils, including plant leaves, cones, pollen, diatoms, benthonic
foraminifers, molluscs, ostracods, crab, shark-teeth, stingrays, eaglerays, tympanics of
whale and Trilophodon sendaicus MATsuMOTO. Molluscan fauna of the formation is a
representative of shallow sea assemblage in cold temperate and named the “Tatunokuti
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fauna” by NomMURA (1938). Based on the paleomagnetic stratigraphy of MANABE
(1979 — 1980), the formation extends from the Gilbert reversed polarity epoch to the
Gauss normal polarity epoch.

The Mukaiyama Formation unconformably overlies the Tatsunokuchi Formation and
is composed of alternating beds of sandstone, siltstone, tuff and lignite, accompanied
with basal conglomerate. The formation contains interbedded pumice-flow deposits
named the Hirosegawa Tuff Member. Petrified forest just below the member can be
observed in the Hirose River in Sendai City. Sedimentary environment of the formation
probably resembles to that of the Kameoka Formation.

The Dainenji Formation occupies the upper part of the Sendai Group and is sub-
divided into the sandstone facies and the alternating facies of siltstone and sandstone.
The sandstone facies is mainly composed of loose-packing sandstone and the alternating
facies is of sandstone and siltstone with some intercalations of lignite seams. The forma-
tion yields plant leaves, diatoms, molluscs and foraminifers. Stegodon insignis FALCONER
and CAUTLEY was obtained from the formation (SHikAMA, 1963). According to
MANABE (1979 — 1980), the formation was deposited before the Olduvai event of the
Matuyama reversed polarity epoch.

Tomegaya Formation

The Tomegaya Formation is exposed in small areas in the northeastern district and is
composed of thin basal conglomerate and |oose-packing sandstone. From the lithologic
similarity and the stratigraphic position, the formation corresponds to the Dainenji
Formation. The formation yields diatoms, molluscs and Balanus sp. Burrows of boring
shells are observable at the basal part.

QUATERNARY

The Quaternary System of the mapped district consists of the Aobayama Formation,
river terrace deposits (partially covered with volcanic ash), the Alluvium and landslide
deposits. Artificial earthwork materials are also dealt as a member of Quaternary System.

The Aobayama Formation is exposed mainly in the central part of the district and is
made up of fanglomerate covered with volcanic ash. The lower fanglomerate is named the
Futatsuzawa Gravels and the upper volcanic ash is named the Koeji Volcanic Ash. It is
remarkable that the Early Paleolithic artifacts were discovered from the Middle Pleisto-
cene Koegji Volcanic Ashi (Ocawa et al., 1985).

River terrace deposits are subdivided into four units, that is, the Dainohara, Sendai-
kamimachi, Sendai-nakamachi and Sendai-Shimomachi Terrace Deposits, including
correlatives respectively. River terrace deposits are distributed mainly along the Natorl,
Hirose and Nanakita Rivers and is composed of gravels, sands and clays. The Dainohara
Terrace Deposits are partially covered with the Medeshima Volcanic Ash and the Sendai-
nakamachi Terrace Deposits are partially covered with the Nagano Volcanic Ash. It is
inferred that time interval durlng which the Dainohara Terrace Deposits were formed
about 100,000 — 130,000 years ago, was under the semi-tropical climate (MATsul and
KATO, 1962). Red soil or red loam was probably made at that time.
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The Alluvium is made up mainly of marine and fluviatile sediments deposited from the
lowest sea level time of the latest Pleistocene to recent. The sediments weakly consoli-
dated form lowlands. It is clarified that the sediments are, from the base upward,
composed of gravels, marine sands and clays, and fluviatile sands and clays intercalating
peat. The Tagajo Volcanic Ash, an air-fall deposits of about 1,000 years ago, is partially
interbedded with the upper part of the Alluvium.

The landslide deposits are recognized at several parts around the hills. The deposits are
resulted from rotational or planer slides and have a possibility of moving rapidly at the
time of intense rain-fall, earthquake or human activities.

The earthwork materials are widely distributed in the hills, which have been prepared
for the construction of residences. Maximum thicknss of the materials is over 30 meters.

GEOLOGIC STRUCTURE

The Neogene System is fundamentally composed of five groups, that is, the
Matsushimawan, Natori, Shida, Akiu and Sendai Groups. General bedding of these groups
is comparatively gentle. In the northeastern and southwestern districts is the lower
Miocene, in the northern and western districts is the middle to upper Miocene, and in the
northwestern and central districts is the Pliocene Series distributed, respectively. Those
sedimentary sequence seems to dip towards the center of the district.

However, several monoclines are distinct along the boundary zone between the Sendai
Group and the Natori or Akiu Group. The monoclines are accompanied with anticlines
deforming the Miocene strata. It is interesting that the Pliocene Sendai Group is common-
1y developed in front of the monoclines.

Furthermore, NE-SW trending active faults are detected in the district. Most con-
spicuous active fault is the Nagamachi-Rifu Line named by YABE (1926), which dis-
locates the river terrace surface in Sendai City. Although the line has a sense of a reverse
fault dipping northwestward, exact positioning of the fault line has unfortunately been
unknown yet, because the Alluvium is distributed in the assumed area.

ECONOMIC AND ENVIRONMENTAL GEOLOGY

Andesite lava of the Takadate Formation and the Miocene intrusive rocks have been
quarried at several places to supply crushed stone for concrete aggregate and road metal.
Production of the crushed stone at each quarry reaches 500,000 ton/year in maximum.

No working mine exists in the mapped district at present. Iron sand ores occurring in
the Natori Group were once mined before World War I1. Kaolinites ores intercalated in
the Shida and Sendai Groups had been mined from earlyt times for production of roof
tiles and clay pipes and for drilling mud. Lignite within the Sendai Group had been also
mined for domestic use until 1960’s.

Groundwater has been pumping up in large quantities at many points in the alluvial
lowlands and in the river terraces for agricultural and industrial use. Consequently, land-
subsidence has appeared especially in the area where the alluvial soft silts and peats are
interbedded underneath, though groundwater development has been controlled by a law
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or a prefectural ordinance.

The Miyagiken-oki Earthquake (M 7.4) of June 12, 1978, did great damage to the
mapped district. Sendai City, very thickly populated, suffered most from the earthquake
which caused mass movements, liquefaction and destruction of many buildings, houses
and stone walls. Over 20 peoples were pressed under the broken walls and died. The
earthquake seriously attacked public utility such as water supply, fuel gas and oil and
electrical or traffic facilities as well as to factories and shops, so the great deal of damage
by the earthquake is called the “disaster of city type”. It is emphasized that the mass
movements occurred mainly in the newly developed residencial areas in which the
earthwork materials are filled broadly and thickly. It has been pointed out by several
authors that problems are to be solved to minimize geologic hazard, referring to
thickness, compactness and materials of artificial foundation, including how to operate
the earthworks, and old landforms before the land transformation.
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