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RO FFHERTI O HE fg OHERE 1L, REEFBOHRA LV /S ARY, PLOHMOES /A 800m
L D RAMIBHIRNICOWTRS &, E& LTRENDLZY, 100-600m O Ll iy 8 2 455 L
7o, BIEHWTHRIE & I D5 2 i & £ &35 50-150m O #EWHERM A HER L 7=, £ D%,
B - AR - %1 IR K OB AR HER ) - 1) HEREY) - W IRHERI 70 © 2 HER L 72,

M. 1 75 % B8 Rt

Ta BB (A4« 2HR (1954) . £k, BTN (1956) 12 & - TR L < WEROR# A TThh)

P RNT, RO Mg 5o T, AREHIEE SO T/ L, E& L TAEMA%LL
HEH R ORI B KBS 5725

B R R RN B S T D,

BERUEHE B TOEE600mLL EThs. BEBOLILEREROREAkfiEaz 1L L, %
FUCERIRBIRA ZHete. A b AAEEIEA FL T4 MZEPLTNA.

BREERRVER BABGEABRELY FALOHEE CETIRIMARRLNDT, Tox v L
VLORIEAEARFER S TR0,

m 2 mERE

VRIS (f4s © KEE, 1936)

PEEUB I, ARIEHIREE I oM FIs o4 L, £& LTled ROMMERIKE N D72 5.

R REBEAN) 1 B sy T B AL R — i CTh 5.

EE 200-300m TH 5.

B RERUOMERREE EL L, TREREEEZHA T D, BRI E - K, Bk, L&
ICHEEEE, BEKE, ZEOLOIWAT, SETHD. BRI E L HEZ 72 L, VIR E R
T ERMEREIE (T - Wk, ORI T, BAERBONH L. 1EFMCRIE - KRS KIS A
TW5h. SRR THA M) o7 —& (B, 1973) 1 Liud, TEEE 2, 240-2, 506m BHCIE(E L, KK E
Ters K Oes & BRSO BRENN D72 5.

BABRE  AXIEHA T FIZEBEL TWDOTIE > X 0 LARWAS, FE R X0 e 7 5 R 2
B BIRAHE— ATl N8 & RNEE Th S (i, 1959).

bE AR T9mnh) oF —% (A, 1973) 1 Liuf, ¥REE 2, 240-2, 250m [ C Globorotalia cf.
praescitula ZpE9 5. FMIKIEHIENC, &EEMEMLARE - AFLHE Operculina, Miogypsina & O}
Globorotalia ##4E - ¥4 H - Aphrocallistes 7 & Ofbfa & %4 5 (B, 1959, 1973 ; BERIZA, 1973).
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m. 3 /hER)E

INVEIUE (ks + JF 1 (1957) . KR - 557 (1965) 12 J > T L < WAORMA TG, T0%, K
PUEH>(1985) ERNFICONWTHERZ{T-T0)

AIRIENE, ARRIEHUS BRI O NI oA L, T U THRREH - B8 R OBMERIRCE1 67D,

H R I R I P R T N IRANE T DL HIERICEEH LT e, BREES
HB)I SK-1 Ca Il & B JE bR tt, 1966, HUBEAR 1T B e sl 5 i 8) - S P RIS AK-1 (BKH IR,
1970) 72 K CRH LN D.

STARVEE AREEHISRICEH O T2 54 LTS, HUFZRE L 300-3, 500m Th 5. EIEIZD
WTIE, FAEE TRIBHZEON THARVDTIE->& D LA, &5 <, 200-700mTH A 5 .

B O PAERER, FL U THKREE - EROBEEIRENORD. HHEIZEY, Jeb R OmIEEE
KEZEFELTHERMOLREEEZ ELTO2RBIRERE LT oD, WMFIXEZEKRE TS
2, R TEEICERA L <, PHECTEHICRBZREMENZ V.

T

FEITEE L OIS 2 £ L, i, & XITHESEEZA TS, EIEIEL 100-300m TH 5.
IR - PR, BIR, BHKE THD. METEINEDO LD L XKBIREE R b DONH D, BIERERS I
Ykt - KA, O, BAETHD.

KBZREHE

KB ZEEHE (4« RIUED>, 1985) OFEZHIIE VE B AR I X M5 P i 50 KU A o0 50 3 v 45 ) 1|
SK-1 ¥ 615-1, 088m [l T 5. JE/F i 200-500m (FTic & ¥ 700m?) Td 5. KFHIZHTREF (IH
JNERIE) WA O QAL IERIMCREL, Z ZICHBREO XRE DO KINEEO 1 SO P.LER b -7 &
Ezxobhb.

AT LG E R ORE kS 2 FE L L, Tk - IIEEIRE R E AT D . KA TR
H - K G, BETEAE SN TWD. RIBHEOY L TANDRNDTIZ-E D LRV, B5 <Ak
WaERHY, "ATRrIFAZAL SPEDITWD LHEEIND . TRE KPS IS 6 - ik, —
MICAEEE EBEEOBMEN L, ZREMICERINTNDS.

AR i35 P BRSO 3 H R AK-1 07 — & (BKE IR, 1970) 12 K ALIX®, 7E 1, 538-1, 604.4m
FHIIBEL TV 5. ROV RIS B O 7 R (0 L s BB 2 F & L, ¥REE 1, 555-1, 575m [RIIZ K
BEIRE ZHA TS, TREE 1, 500m DIETIL B L K L 220, TR 1, 603.0-1, 603.8m D=7 —|C
L2 L ERALRE R ORGOLREE K S Ch 5. HMARE IRk % 0 O V650 o w6 i) 1|
SK-1 07 — & (AIMEWBA NS4, 1966a) (2 LAviE, BRE 615-1, 216.7Tm ICIEEL T\ 5. DA
DA LA R ORE kaz L L, BEEKE - DEOIRE R EE2HATNS.

BREFR ARIBHIENOHMEIZ MIERSMLTELT, R b AEP TR-oTn S, Liehio
TRk & OBRIZAIITH 2.

5 HFHAOTLWMAWNEL, TXHREFHXLEBYICLE. UTRAKETHS.
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eFm BIFEPRE AK-L(BKR IR,  1970) OFEFE 1, 550m M UV 1, 560m C, Globigerina cf. bulloides,
Globigerina incompta, Globigerina woodi 72 & OFFEHAFLREZTED bz, 72ds, BREE 1, 550m T Florilus
kidoharaense, Pararotolia tochigiends 72 E2SH Sz, BRI SK-1 OF —# (HiME RS
1, 1980) 12 LAUE, JRFE 2, 400-2, 450m [#1C, Sgmoilopsis schlumbergeri (Swvestri), Hopkingna sinboi Mat-
SUNAGA, Pullenia bulloides(d” Orsieny) , Gyroidinoides sordanii (d' Orsieny) , Globigerina sp. 72 E&EL, Wb
W% Hopkinsina FHEICZ T 2 GBS R bR 5. 7ok, REBAEKIEHIER S CF 3 KiTnT L 5%
HAIMEAROMAERCAEIET 5. LIzhi > CARBITEEUBIC b S .

m. 4 &)l 3

)@ (fakh : L (1925) 28 T4 IEE ECETE ), R (1930) 28 TR EYS ) LRRATS. $72, T
£ (1930) 12 L » THJIJg & fndh S4L7z)

)3 B R OV N IR B 2 8 LT, AR O IZIERIMOM Tz L Tnd., 128 LT
BIEVRED D22, ABIIKEIMEE IS = RONREKNHE CTH-> T, ZEEHWET D2 bDIE, VWb
W5 MHEEA (Had shde) | LIFTH TS,

i AR | N B B R A L — T h 5.

AERUVBE AMEHIEOIZET R OH T IZH04i LT 2. JBEIT400-700m TH 5.



B LIEIEEL LTEEREYNLRY, RIRIChe o TR S ZHRATND ., & EITis
kA, WHEIRSEOREEZ T REO EHIE, Wb A8 (Zo)IEH) 3 ONIDEH) BEERT. &
TR A & BEBIC - T 5.

FEIRAE, B CIEE ISR AN BE 2 A L, BEKE O e OIS 2 Bete.  Z OFIE

33 om BAL TSV IR T RORIREEIC L 5. BATIIRIKG— 8K GoE, B, B

OIS B 725, EEEOTRE IR MR A L, &5 I0A Ly R abl, AR

ICHARRRLHBLT, R & D ICHiZ2 32 A L, BMEpNED LIKAAEZRL, PPRIKETHD. H
RO LR CTHF I R 22 @R 2 )T, Bekd 2 W I RO T I3/ T 5 <, Bl nix i
RWr O 2R3, ERAICIE EFRO L ODIENZ, BRE, SR, ME - 00RBRbLoETHY, —
AN R TR CTH 5. L EICHBHICELS, MIIBOLDIIHET 2000 dH 5. BEMEEIKE X
KEAG - A, )5, A, LXICHETHDS. JEIH 10en- Him THBECEEN, B LTGE
BCE 2. WA IER S G- RKE, MR- Tk, BEKE THD.

ARBEHUR R O SRR [T arh) o7 — & (F7r, 1973) 12 LAuE, HRE 1, 527-2, 240m 215
fEL, WBEaEEEANLRY, BECHZEA TS, REIEIRRE T ORBEHF KB AK-1 07
— & (BKHIR, 1970) 12 LAvid, ¥REE 988-1, 538m MICIFEL T\ 5. FHBIZE L L CHAkEBUE B X
B R OWHEEIREN SR, KiGtes kO EME e 2 UL LIdETe. o0 2 b NAERE
RTINS L. EEIERKBEIEE X OEEEIEE B0, JKAR - JKEY N A NEERE KD
UV NEBIREE LI LIEEATWS. FIUZEME, MEELERY, FNCRBESEEZEALTH
5.

BABEfR THOWRRBEROVINRRE LA THD. KRIXIEHIEN CTIIARE K OZE O NLENHH
LCWARNOT, BAMBEEARATHS. L Lann, SRR G i i 2L mny R e 57 &
OV B | [ el 55 8 >4 o A R 08 SR IR C, ARS8 DT Y FALE & 3 5 B 2 BN R O
N5, ZOMFEIRETE L < \3F ORI HE O S 2 A 5.

1R AEROMAalE - fg - Sagarites chitanii Makivam R OEER LA ZFET L. KE{LFAIZZ L
<, ARLUbABERTH L. MM THAM) o7 —2 (W, 197312 L, ¥REE 1, 540-1, 630
mf#CBulimina cf. pupoides ZEET 5. IHHHIEAK-1 D7 —& (BREK, 1970) (I LA, HRE
1, 0B0MLL T, 4 & LT Gyroidina sordanii, Praeglobobulimina cf. pupolides, Pracglobobulimina kamedacnsis,
Globobulimina cf. auricalate, Cassidulina cf. sublinbata, Cassidulina cf. yabei, Cassidulina cf. norcrossi, Volvulineriacf,
sadonica J2 (X Nodosaria sp. %, RfifEffil LC Bulimina nipponica, Hopkinsina morimachiensis 7z EAMH&H
5. BAESH A SK-1 07 — & (FME s kAL, 1980) (C XA, TR 1, 500-1, 540m G,
Heplophragmoides sp., Cribrostomides renzi (Asano), Cribrostomoides cf. subglobosun(Sars), Cyclamina japonica
Asano, Cyclammina cf. ezoensis Aswo 7 & DORYEFEZET 2. F 72, Pracglobobulimina kamedaensis (Mar-

SUNAGA) , Globobulimina auriculata (BaiLey) ZZPEd 5.

6) JEHICEET, HEEAE LIRS HONRE. Kano(1979) 12 K 2035 5.
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M. 5 G2 s

REFRMpZ2 L CRiin44)

REMRIRZZ I, &) I EHERIR I L7z b 0, ARRIEHISALE I A L, & LA ls
B R OGBS 725,

B ARG i AL PE AR RE AU SI-L TR 1, 340m LIETH 5.

[E& 500m Lk

B HARLEREROREA ST 3R L, Zia kIS E2 o T g, SRR/ SI-1 0
T — 4 (B AWELE A MG IR B A MU « ok B AR B A kU tl, 1973) 1o JduiE, ALk LeE
LRICEETHS.

BAIBFR  )IE OHERFFCEI L2 b D Th S.

m 6 # )il )=

I (g« AL(1925) 28 TIR)IEBEEETE ) EIFATE. F0%, T4 (1930) 12 L > THIE & 6
&)

R VX 2 g 2 78 LT, ARBIIRHIR OIZIE 2RO T2/ LT b, F2& L THFIRGAIRED D
725, ARBIIKHMEERE =RORNBOHIETH- T, BIEZEXTL L0, Wbwd TEREAH
4 (Black shale) | & PRI TV 5.

R REREAR) 1 B Py B R B AR | A — 5 T 5.

NHRUVBE AXiEHIROIZIE 2B OM TI204m L TWa. JEIEIE 400-1,000m TH 5.

EH FEE L THKARENLRY, BIEEIRSE - IEEIKCE KO, BT &0 B LR IS & )
BERBATOD. BERORATIR, BEHET, LICEEERL, HERVW LIV MY, L&)
BCThD. FlfemmaBa-Rachy, BYhd s & KAtk - #HAafsiey, 50-10cm ORI
R, £ 2-3emd b AWM TICEINRS. ZOBEHANAREFRBRICEDN TS Z ER3H 5.
BRI S OB BRI IS A - A, BAHE, LEICWETHD. AFOTEHEO ERIC, JLE
WA R A IR i 35l K OV BRI A8 6 IR MB35 0 S L JAE R I 08 R OF ¥ LR R RO S IO B T 5 £ B A6
DGR S Z oMY E KGR 2 7%, &2 DBRITIOMU FTh 5.

AR HI T R D o SR TBrm i) o7 — & (B07r, 1973) (2 K, HREE 1, 036-1, 527m [WIZ i
TEL, BEIREGIRE & O BRRE O H BB 70 5. AR Mg e 05 0 U0 H R AK-1 07 — X
(PR, 1970) 12 JAuiE, WREE 447-98Am EICHE(E L CW\ 5. TR IR G Gl EIRa b2 b,
IR RSB RS K ORISR Z T A TV A, EifidE & L CRA-RFRARKETRAE N2,
KAEASY NP A NERIKE - BYE RS B ONEICE 2 A TV D .

BHBfR FRoL)IfgL¥Ea<Thsd. RRIFHIENICEDR LT RVWo T, BIERITIAHTHS
B, BEERKIEHN TES THD Z NI o0d.
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{EFm ABEHIZIE Sagarites chitanii Makivan 23FEEREOE@ICE £, KEULAIZZ L. ik
OEEBALAIT LN BIC AR TO 0D, ZHICK L CHALE AN %L e b, il (%Fam oF
—& (§rrr, 197312 JAuE, REE 1, 000-1, 510m fiid Cyclammina cancellata-Multifidella nodulosa FEEHFCdH
. ET-1RE 1,300-1, 470m & T Spirosigmoilinella compressa ZpET 5. FHEHKE AK-1DF—% (Fk
IR, 1970) (2 LA, PREE 460-600m [# CEAA LM OESMEL LT, Praeglobobulimina pupoides,
Globobulimina auriculata, Multifidella nodulosa &N Multifidella comunis ZFE9 2. FElEEAFLIAE U CITHEE
460-600m [H]C, Orbulina universa AFET 2. FIEHHH)I SK-1 DT —& CRlEIEF AL,
1980) 1= LI, L, 200mELZE T Cribrostomoides cf. subglobosum (Sars),Martinottiella communis (df Ok~
BIGNY), Goesella schencki Asmwo 72 EOWEFiZEE L CHET S, HEE 1, 220-1, 480m i T Sirosgmoilindla

compressa Msivca, Martinottiella communis (df OreioNy) 72 EZPET 5.

KEESFIE (M4 - KA (1928) . D%, 110 (1932) 1T K » CIRFEFIRATEAE ], KR (1936) ICL Y TR
WEWEEAE) LENnT)

RAEFIREIAR) 8 % 9 U ¢, ARRIEHIOIZIE RO T (—HHER) I2ofiL b, & LT
UV NEDD IR D . RIBIE)NE R ORS8RI — & 7= DI, 2 OHERTE A #ulsk ) 2{k i
BATWS. AR (1965, 1973) KOEMIFA(1973) @ [dbiiE) o MEk% THAE o—ic
MM 5. F£7z, JLH(1975) KT Okapa(1979) @ THRJIJE] o—& - Ttk kO Tk o—
IS 35,

Bt BT RIESEE Th o T, ARRIEHUR N T H IR B S PRI E D B AR RO
BETICALND.

AHRVEE AREHEOIZIEEMOM FIZomm LT 5. BIINGERE? D ERIERICED A ARG
RO H AT THIR THOTNICE LT 5. JBIZ1E350-1, 400m Th 5. i HH )1 SK-1 D
T4 (AmERAREE S, 1967a) 12 LAuiE 1, 400m B EICET 5. %< O COEEE, 350-
900m TH 5. HERICEM L TV D EROMATTIE, BHL TWBRY ICH W THEES500m N4 TH
5.

HE ORMEFEEV MEEEE L, BIEERE - BRI « SRERS R OWE &8T5 GF
6X). TV NEITERKE - K G, SLRCTEILT 5 L, ABAFRBLRICER, BB X kL
R FHC R AR RO S, BVERIKE L O RRICE L, KA - Af, )55, BaE, L3
WE- vV MNE, L MEPICERENRTOT, ESem-2m Tho T, EINLT 5. BRI
KOS TG - FIR - KA, & EI2V MNE, k- FRITh Y, v MaficEEnTns.
BEZ 3 em-1m, Fric kW BEL 7225, B T <IZEVWE L2 Y, fEEF oA L XBITE 2<%
5.

AR g s v R T 0 R R B TPy 07 — & (B4, 1973) 12 JauiE, FEREF/ED (4668~

7 TEREFBO—HEIEELORIBICEEND. UTRL
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1, 036m ) 137 Kt — BFIK el B OVEICA D HJE 2 720, EERESFIE (R 270-668m [H]) (L%
R - FIRAOTEN SR, BIREEZHEATND.

BEFR TRomELEETH L. RRIEMENICIIMIERAEL L Chgno T, JBBHR?
FHTHD. LoLienh, BEMBNTEAETH DL Z LRI 5.

bFm AKEho»o@iEEAILIILE « GRE T ) 757 b ALE - B B R OB AR
HERTWS (FA4E - FTREOFHESX) . LHE (1975 12 L, Zh b O AREDERFEITVTh
LEBFETHS. ALB I LUE, A TEIC Globoquadrina asanoi Top datum (1.9Ma  Tsuon ed.,
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1981) 7%, A& F#ERIC Globigerina pachyderma DS horizon (1.2Ma, Tsucur ed., 1981) 2338 b 5. EElL
Ak, AE T Denticulopsis seminae var. fossillis Zone (248-1.75Ma, Tsucut ed., 1981)1Z, /&
i+ E¥#BIE Actinocyclus oculatus Zone (1.75-0.97Ma, Tsuctr ed., 1981)ITJE L T2 . AR HE A e 50
DILHERSE (Brarh) o7 —& (W, 1973) 1 LAud, PRE 750-990m [Hlix Globobulimina auriculata-
Multifidella nodulosa Af#HiK N Lower Globorotalia inflata #5Cd ¥, IRET740MLLEIE Islandiel la-Uvigerina aki-
taensis B TH D, BT H)I SK-1 OF —F (AME RTINS, 198012 i, HE 200~
340mf#iE, E¥EBIE Uvigerina spp., Cassidulina norcrossi Cusmmay, Epistominella pulchella Husezim and
MaruHAsHI, Oridorsalis umbonatus (Reuss) 7% & OAIKEREE T, ThBIICribrostomoides cf.  subglobosum
(Sars), Martinottiella communis (d ORreiGNY) 72 & ORVEFE % HTF9 2 IRATE TH 5. HE360-420miH

1% Melonis pompilioides (Frcim and Mo), Melonis nicobarense (CusHman), Bolivinita quadrilatera
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(Schwacer), Globobulimina auriculata (BaiLey), Miliammina echigoensis Asmo and Inowrs, Cribrostomoides cf.

subglobosum  (Sars), Martinottilla communis (d’ OreiaNY) 72 & % £ 4 D RVERL & GIKEROIBARHETH

B HHEFED Globorotalia inflata % 69 5IEEE4E0-620mE]IL Cribrostomoides cf. subglosum (Sars), Mar—

tinottella communis (d OreieNy), Miliammina echigoensis Asmo and Inowra, Globobulimina auriculata (BaiLey),

Valwllineria sadonica Aswo, Cassidulina norcross Cusdman, Uvigerinaspp., Episomindla pulchdla Husezima and

MaARUHASHI 722 & ORYERE & FIREFEDIRATHE Tl 5. 13lEED Globorotalia inflata 23HIRT 5.
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W AUE T (8 7 IO 8 M) I KU, AT “~ v~ RS (odb &, AETEOIE
RERRAT 1T AV B ANA R okt s s (BB, 1975). 7=, A LEOERMERIEL T I A
WZxPtEE % WRENED B D (L, 1975).

V. % U %R

T (s 0 KA (1928) . ook, W (1932) 12k - T WS EE)  EMEEhe. ARREILEER
1EH(1969) 12 L > THEFzR SNTD)

WRE L, KEFBAWEL T, ANIEHIROIZIESIROM FICH/RLTWT, & LTHERDTY
IV NENPDBRD.

B FKAHERAETH S,

PHRUVBE AREHIEOIZIEREOM TIZHM LT\ 5. JEEIEL100-600m TH 5.

B HEMEIIWE ROV MEEELE L, BEMEPOE R O ERICE ATV D IR IR KA
- FIR @, MR- BRI, SRR B ONRL L, )T, UXUIRRERZ =T, BKEXR OV NVEOH O
BdD. VIV MEITHEKE-FIKE, SLRob0REL <, 85, WERLOLHD. Fricky, wE X
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DIV MaEEETD.

AR g i3 R S D SRS T B A b o 7 — & (BIFr, 1973) 12 KAuiE, VREE 163-270m [BHIZIETE L,
R - HIREWE LV NENSTIRD.

[ g M P SRS 00 FRAB BT A SK-3 07 — & (B IR R A S, 1967a) 1T LA, BREE 210-
SASMICIE(EL T 5. HIKE - JREBRE IV MEEEE L, —MIKEHBD S Z2Hkie 2 L85 5.

BifE TAORMEEFELEA (—BTRES) Th b, ARIFBHIRNICEL L T iRnoT, B
RIIAFTHS. LaL, HBRERIEHIEN TES TH 5.

ta KEH»S B an T I ENT 2132, Fivba kORI bAZET L. Bibalid, vwb
W5 “KE - FREFDARE CETHL0THS. KR (nih) oF—& (I, 1973)i1C &
AU, BEEELITEMLLEE T IdandidlaUvigerina akitaensis BEH T 5.

V. 2 7 R &

HRJE (Mg« KIRUED, 1984b)

HIRBIL, 08 & B8 L CORRIEHR AL SR O H 2/ LT T, #Eemias 11 5.

B BEARE XE RN O REACTT T IR S RIRE R TRIRI T ICE RO TH 5.

DNERVEE ARIEHISAL R OH T2 L, JBEIL50-150m Tdh 5.

B OPIUEIEIREE EE L, BRIEEIKCE RO EEIKE 2 A TVD . IEITRHIKE, LEICE
PRte - WEPR A, BRIR, WK5, ML - TRz, BEIKE CIEFICIRRAY L v, BRI IR gL P i o0 R4
FHIEEN SK-1 07 — & (A IRARE KNS 4E, 1959) 12 LAviE, HRIE 392-504m IICIE/EL T\ T,
HIKEOMBL - FRIOWEN B2 5.

BHBfR FAOMERE L EEThsH. KiRIZHN (1985) 12 K, REE&ERE bk pILE T, W
J& fix LER OO - ORI S A AJE OIRE AR A NG IR L T .

LB AEOTEND, HERKOFE6RICTAT LI REMARELETD. b0 EbaAlk, %
ViR CHEMEME, MR - BEEIKOBREAZ R L TWD. F, RErbld, E7RIRT LI RIEAEALR
REES B S hie.

V. 3 38 W &

WTEJE (f4 « KA, 1930)

BVEJE (5 8 %) 1%, RIEFEE2 RNEAICHAE L T, AKIEHEHRE Y OBl D, £
LT - BR O G72 2. WEETOBRE CHD. £, BELRTETICRT 2 mERNe O E
RHERY Ch -, MBEAROTREBMHLUBCHD (BEEMEHIES V—, 1983) . AR, M
« %2 (1965) , R (1973), ERIEAN(1973), JLHE (1975) LN Okapa (1979) O TRBHIE] KON 1B
PG OISEITARY T 5 (B 95R).

8) Z ORHWOWEEY, TAREWRE(12-14 X 10°yB. P, KM - ki, 1977) TH 5.
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B EHERTEE A D, PR IR O 8 / ARE R T, BIOMRIRA~ & 2 2 87 B iR O B
EETHS.

DERVEBE ER - Ny EEOCHRIMSEICOMLTWD. EEE, #HL TSR ICENT8-
2mELLIFENUETH S, o7 —2 2 kT, NyvliTik48m Th D, KFHICRT, 1
MBI THIFITES 2o T 5.
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B OBEBIE, FELTW - BROENLRY, LXICHREMEY GEIR) . i EMIIES 1-1.5
moOEL L e 5TV DL BIEM - PRITE KRS N TE Y, HWETEEAREEZEL WD, &R
BERY. BIIWET, LXICHRETHD. BUIMEET, RS - DS - FiCE R OVEHE OM -
A FEL LTV, BUIBBORHETH L0, —ITRHDOHR S EYLL TN 5.

AETEIL, BWEHZRTHNLR0, LXICHEROEEEZATWS, FEETIZE, LiFuiE
DD 2 DO EEENREE L TV D, ZOMEEEEIT, BlbaitZEL, “SRHE" OF e H (KT
T N—"7, 1983) LTI TV D, REFEIE, & L TRAUBEROEEN L2, & Xk
BERy, WREMHESIZELHD. BEIT2-8m THD. A LEHIE, F& L THRKRS LIEHWE
HARTWNGRY, LEMECEm LM - PO RG4S, JEEIZ58MTHD.

UL HHOE FICHET D2 S 1.5-4m OIRBICIE, AROBEHMA NS EEN TN, Fi,
AR OHERR A S 7-9m TALICIE, & &2, EX 104 cm-20cm THE - #HE 2 7 GO KUK
(Toya) (M7 HIEA>, 1984) MEEN TV 5.

I\ il G OFREEHIN > 1 SK-1 D7 — 2 (CAMERBMIEKA S, 1970) 1 JuiE, E 0-48m [
WCIEELTHY, M- L2 EL LTRY, BAEMRDEZIATEY, BESIOIEAEEZEA
TN5.
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BEEFR THOREFE2EAREAETHEL TV, N\ yEfHETIREROBEN G, ABO
TH#AERNT, H - EEBNEETORMEF-EEZED, 738y hLTWa, ORI, FAES
KMHEOBIbLAN R NS,

AJBITIAFT KUK 2 Bede 2 & v D, F BN | RIS HE 00 22 B R L 38 1 5 72 HE g B ONIB v Jig (g -
TEES, 1976 ; ENIEA, 1984), M ONHBAAR T XIS Mk o0 16 P4 8 Je OV I01RD Rt (R IRUE 2>, 1985)
IxtteEin s (5 8K).
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bE ARBEEIHO “SAEHME" 200, 10 RITORTEREELA KO 11 R TIRAER LB bA
MEEHT 5. WREMW LA, W)IHbAEMRE (KR, 1941) EIMFIZN TR Y, BEERMHEIZRIT 5 L
I OFENESACTH D (Huztoke et al., 1970;0E%R, 1977) .

V. 4 1 & 3

fEAE CBrin4)

AR, RESFEEOEAEREL AESICHE LT, ARIEHIERE D OmEmIcafhiL cnd. £
L THROEE» LD, BARBREOMBETHY, 52Ot fio TRk I HE (B,
1982) THD. AREIE, AAIEN(1981) KA T (1982) OFEAE: g & —8 L, ki - % (1965),
FER (1973) K OERIE > (1973) © NETEE ] O —EBIHS T 5.

Wi LR OE IR D IR R T, PR XIEHU o BEETH OB AR~ & B DA
BREOERETHD.

NHRUVBE U0 ZRWEE D B)IMREICELHIRICOBRSMT 5. JEEIL1.5-3.5m TH
5.
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£ OBAEE, EELUTREUEENS R
DI AEMES (101K . & EBIEE £ 0.3~
0.5mOF/THE /ro TS, FHTH - F
ki, #KFFTHLR, © L <IZBVEBAREL
TW5. BHIAREOHEHTICREL TR Y,
JEEI1%0.1-1m, —#XIZ03mMLUUFTHD.
BTN - PR, & XICKEEERIRU 2, ZILE
KORBCH OB, S 5. BIIHETH
5. REITHETHY, HIMEREIBNTAR
JE EEICRGEL TV S,

BRIBAR  TALORMESE R O EE 2R
WATHET 2. REIL, KB ENR
BETHEET 20, TORESHEITFHETSH
. WHEE & OIS BRIIEA IR TR
b, FESHEITRBRBORFEHTH DA, —
IR E 0.3-0.5m OIFIROEL NS
5. REE, HOE R A T RS
Yo S L EEOHRW EWICEbNDS Z L0
O, WD ICED GRESCHRI) (o6t S % mTREME
BREW.

LR FEE) [IEHUR OB A B0
T, AEOPRRMNS, Quercus KN Fagus T L
L Cryptomeria- Carpinus: Fraxinus- Juglance & %
Gramineae 72&%A£SH, MEAERRMAZ RTIE
mitasRitiEhTnb (A4, 1982) .
7o, ARBREEICHRIE LR EAND
6,320 =50y. B. P J " 4,560+ 140y. B. P,
DOHUCHEMRBIB/E LN TS (HA, 1982).

V.5 W I # &Y

b FEHERTIS, AN Ak SR R 2 5 3R
0 ORI AT L, MR 2 AR L C
WD, AHFIE AL OFFHIRIC L > T
b SN 6700, BRI L
TWo. kO L -k e 345,
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AU, PERICEREN D HERIC K > T, TRHOEW ED L B0 Rz 2/53h 5.
W, WH O B E 723130, BEEEAWE T 2W Lo —HMEaHR L T\d. BRI
REOMLLETH L. MERRFHAOD - MR 6720, BFERRREHMAEEL WD, T EbE
W LTl HENEE L TRY, ZOEEITRK0MATR TH 2.
HRY LRI, SMFIRD I - B RS ORD 5 3% ORRERM O TR Z 2 T3, MAREZHET S
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WEENBHEEZHRET 20RO —MEMK L TN, £, WIEOXRHZHEB->TW\5. B
B 1-8m#E LIZZENLL ETHD. FFFITHKIRIKAAD T - MBS 5720, 55V RISSHERE K OB

THER 27T, JEE 10-20cm Ol B3 a2 Z L3 H 5.

FE FE U7 OFK B R IR 3 1 0 EHEREY) (55 123%) L oxttic g, SR EDEREREE D
W RO RIE, EI BRI K O S - ARAEIRFR Y CTh D, Fiz, Fiib E KO E I E
oW HEOBRIIY, TR - BUE R OV RO CTHh 5.

IV. 6 &SR & O IR HHERT)

[H\ERIR A D% Xk OB &2 T L7 OmRITIE, 1 - IRE TN 720 Jek % 4 9 3k

(ZHRES 2R MR A3 50 A0 LT DL AV IEBRIR TR O - TRIib 22 572 5. LI LITHTI b Il
T5. WRIE, EER EOBRMOEDIC ML, WE-RRET, LIZURRREHRT. BT, Sai
LI TR O PITHIEL TE L Ao, MEET, fBRE- ZIE R OWECE OM - TN b RS, Z O
i3, A EMEBTOENHHEMLIZLDTHA ).

V. 7 WikH Y

WAL, ANV OWRICOALTEY, F& LT - oW H2R0, BErE . 'R
ML TIE, 18 100-150m OJAWIHEBEAZTER LT\ 5. —F, BIGEREUM T, RHERYIE
KIESFREO IV MEPLRLERERMAEE S TEY, & S ITRAERY & KO TR 03 BhE
BHLTWDZEbd5.

V. 8 # 2 Hs
VBRI e OV IR L O R M CIE, BRI, HTHHRE OO OB TREAIAThATE 2

O\EERTHIREZEE S, 1968). MO OHN. TIZIE, HEDEOMIHW L. WEKIZIE, FHIED
MR O ENREDEICL > THD I ENTE - 19144ELIH% O 2R LTz,

9) B.C. 900-400 FFE MMM B A, 1984) [ZHIM T 5.
10) A.D. 200-7004EEH ORI (R, 1984) ITHYS T 2.
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IV. 9 J\ERIB T4

BRI, 73> CILimifg 222km? ¢, EEEEIH
RS BARE 20 Th 72, 15T ENDIGE -
T EE T, R (156.4km?) & A
T (15.6km?) % &t C 172.0km? (2 f 5
HOT, 1976 4FIZ5E T LIz, ZOFHIZE->TIH
INERI D 343 D 2 3 ffb Sz, ARG HRIZ
&, PRFHRHO 5 HALEEOKI 455 D LAVE E
NTN5.

TAORHLOD T, AR R H R S O R A L
HIAFUTIE, BV 23 S TEE & 0-2m D s
HE72o>TND. KB OREDIFIET~TIE
ZOfE EISSI L T B,

HABSEOEE L, E& LTHENGRY, &
DB DB 78> Tz (B 1LIKD) . AR Hidik
P HOE DR A LD I TR RN Y v — &
M A E A o T, ZIUIWERE T - K
O B 720 > T (1P S, 1968) .

IV. 10 PEZEFEIEWLERH

A B s AL S, BT ORD MR IE, RHUE R BRI I 5 B . 2 2iE, Bk
R A SRS R B sk oD B R BIE 1 L K OVFRGI PN BIE 1L 20> & FASE & 68.1km DHRER S A 7T A 2 Ko Tk S
TRDPILDERAMILSG & 72> TN D. 1968 N DI IAE Y, 1983 K E TICHEUSAENTFLIED
13 436, 000t (W B &) TH 5.

V. 11 - EEREEIUR O A

BRI DT — 22 LT, WA E & TR RIE I RCE 1%, BREE 0 225 100-400m O [#iZ
RO ST Y REW LD Y REIEL TV 5.

AR [ 3o R SR O BB I RIS AK-L(BK IR, 1970) 07 — & (5F 12 [X) (2 ki, TR 0-220m
FICIR « W S OEDS B 7 D HEREM DS TETE LT 5. VR 90-220m MlIFIE & & L, W KR O - g%
PEoTWD. EENORY - Je~& EHMBHE L T Z0DHEREY A 7 AR b D . BEEE 0-90m i
3 - EEROVEN D72 D, TR 40-50mHIIC Bk A% £ < ATV S, 2 A SK-3 (4 & J5BA
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Rk a4k, 1967a) OF —ZITLAE, HFEO-
210m HICHD - BER OVEM B 72 D HEFRE M 3 IBTE L
TWs. EEAOm FiEICEAZ L GEATY
S, MUEHEY SK-1 (4hE M at,
1971) oF — i ki, ¥REE 0-136m [HIZH
BROEN L 2B BB L TV D. RE
32-136m BT K OHIEEA & 72 0, Ve % fF
W, BIER 22 < EATWD. BE 32m (i

POBE S L7 B &ML - MR 2 B 72 0, FEFIC
L0 BAEHES TV D, RE0-32m R
CHEER DS 72D . ALY SK-1 (O
MBI R X4E, 1972) OF — X Lhid,

TREE0-202m R - B K DA B 72 5 HERE W)
MDETEL TV 5. R 20-202m 13 A0 - MRS
KO - TSR, THICIRERK 28 A
TUW D, REE0-20m LTS e b K OV & 72
. VREE176-202m MIZEA A fLh @ Cribrono-
nion clavatum-Buccella inusitata-Cassidulina yabei
ZonulelZ&EH BN L. Fiz, HE20-202m Mo
HuJE 13 R~ 6 AR L T D

AR e AL SR o0 SRR SK -1 CRIME IRBH Rtk A= th, 1957a) »F —# I KLAuiE, TREE 0-300m
PR - TER OHEDN B 22 DHERI DIBTE L TV 5.

AR [ 1t 5 A58 OV 45 1 D B HE O 7 — & I K AUE, YREE Om 2> 5 300-400m fHICTE - K&
DGR Y, BMbakOREME Z < GLHBEMPIBIEL TV D, b OHERYIE, I8 & O
J& &0 TRLOMIE = REAITHB L TV D

R [ USROS O Y e O T HUE L, =42 (1960, 1966) (L > TV L bR TS, Zh
IR AUE, MEARHEE T 50m fHif £ CORBHOMERH LN INTEY, F& LTEWMRID NS 72
D, BEEORZE-> TS, Fiz, BREOCKINKZEHATEY, JBIZIE Macoma & O Trapezium 72 &£
ORBHRLAR L EENTND. ERMIZBT 28— v 7 a7 OgKEET 46m D57 b EI
SNTPRRN D, 24,300+ 1,150 y B.R. DUCERBBFEOLNTWD. Fiz, FHR—Y 7 DOUAKAET
51m OS5 Trapezium liratum (Reeve) 23 EH L7z,

U EOHRWIL, EHEMEADD, BHEEROEILL D EAoHE, KO KRS O fi)1]
JE Chngk - 238, 1976) 72 Eooth « REEEIRICH L S D FIREMEA R & V.
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V.1 #

)% 1 R [ g 2 5 o HCIE M 5k (BRI MBI 0 5 B 0 A ARIBIR RIS, Wbwb B il Rl S
7 (N-SPE) ORI R OB A L TW» 5. #EilliiE L, N-SHETERENRRC, 3LAERED
HMTFCROND. ZHORBHOT —X 2L, #FEE L < T PR CRER OB Y, HiF R
TRMEMZRT 2 EBZV. BRSO ARIL, IR E > T D, 2 LT, Kool
1, KIESFHERINED D 2R BUE E CORWIIRNCA S vz, HMiZE U < I3H R &I B~ T
oM (L ZI270° ML) 2732 80, RWHIE - TR ENTZZ & &27R L TWD (i,
1962 ; ERAIZA, 1976, 1977 ; KIRIE7D, 1977, 1984a, b, c, 1985). KE:(1942), HEM (1983) K UVKIR
137> (1984b) ABERTW % & 9 ITKRESEB O AL, BUEBRIENE L TV, R
DIMAARFESIC L TR I e 3~ B & R LT 5.

Wi iE, A L7z & 9 ICN-SHFINEZRTLORE . ZHROREIHOT—2IcL i, EiET
FEAETRTWRVWEETYH, TMABITICHRVWREELEMERKRE S R2EHMERLTND. 0O
T ouE, AL R R e & O REE A RIE S EHERLIN Y 5 2 LR BIE E TORWEIM A 210 TR
MENZZ EERLTWS (g, 1962 ; FERIE2y, 1976, 1977 ; KiRIEAH>, 1977, 1984a, b, ¢, 1985).
55131 - 55 144 - 575 15 X K OVES 16 B3 AR Hitisk J5] 30 o0 Hi B VBT A I & M N HBE I R A2 3. S5 171
AT RO ICHAEREmEAEIE L TEY, LW E TEIW TN D Z L0350 5.

V.2 &

PR XIS IR O, Wb “WEEI TR (N-SH) 2R L TnD. ZoREHZR
HOFTHIER - EHFERLEOCRBERTH .

g“l’%"ﬁ#(fﬁ% : Jli, 1959) RHE,  ARIX g i i S ST AL~ & A1 - Fa B 1]
P sl v A A5 A 6 C BRI IR ICE D N- SHEOEREE CTH 5. BEOBAHIE 26 LU

TR EDIT, 045 Th-oT, LEEKIEM THD.

%2}’7%‘"%’4 AR, AR i S P BRGERE SE M S BF AL 7 > IR A 8 C R B AR | X M N L2 SE O %
SEFAD 10.5km D N-SHDOERETH L. BRHIBESHE TH > T, MHIHEHIE70-80° TEEIZLLS,
FEENIKRETE. W2 \BNEMEER” OFICY > T D.

KBEM AERNL, AREHIACE O B 0 )\ REIT 15 [ AT D> & RIERT H0E A 66 Crg Bl 11X
RPN L ZHE O S SEE A 15km O N-STED RS TH 5. BRI EHEE B2 oD,
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V.3 ¥ &

TP e FH B g I L2 A 7 ) (N-S ) 2R TE A S HER O bh, ToRENR S OITENR
1 LT RE - SEEFTE R OB CTd 5.

BERVE LW (M4 - KUUSA>, 1983)  ARWIEREI, BKHIR A K O 0 H AR Rn O & 13E
N-SIZE 2 b BRI BT (55 18 ) 7¢ & & & b ICIb MRS LT % (4« KIUE2DY, 1984b) A HERL
LTW5%. BUEE TICHERE S TWDATCI, B R\GRET ikl X OV o FE Gk &, RpE6E
RIS IS VG + BRI A8 I I SIS PS50+ AR L TR+ o A ) 5 8 A TR + i TR ke i
M VG R A 1% CRK H BR K F T AT HUAT U — 7 12 2 5 N-SPEDIE K 65km LA E oo KTl EMTERECTH 5.
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AL BEAE AR IR H AL P C I 19 BUTR3& D 1)1 & AR & B85S o0 3 B R i S fie SR
2,000m A LiCiE#ET 5. BArEiE EmEANEN DR 5. E EEOBEAHTE VAT TIZ65-75°E Th
BHH, W IR BICREVVIRAE L 725 EHEE SN D, WIS, ACTREEREM R HUS R v (55 19 ) ©iE, &
N8 &)1 g & DBEFATT o TE ZE A3 R KK 3, 000m B BICE#ET 5. 2 OB ZSALE I T Eiic
TN D 72 < 72 5. W@ OBRNIEWFTTIX 60-75°E TH 525, TRE 3, 000m {43 T
(50°E) L 7%, HICEEWITCILAS WAL L 72D LHEE SV D . RBRZR I g i b 78 350 o b B i v [
A-D OFTTIE, L@ & AR)IE & OB RAHE O BE L &3 5K 1, 900m B LIZEET 5. 7 i o 6
#1350-60°E THho T, W TTOEL L, W TASERNANDIRAE LD LTSNS, HE
Wit X E-G P ClE, RIEHEANIR SK-1 07 — & (A& RK S, 1969) (55 20 M) i< Liuld,
1)@ & fRINE & D BERAT O RE AR R K 1, 600m Bh EICET 5. BT OMEAHTE VAT TIX
70-80°E TH 5713, <L 7R DICHEVEALE (45° 4L & 72 %, MBS LL, &IEOF Uk
A AR D IR LC, R TR\ SN D, ARRIE LR 0 o MU H# X G-I K OV K-Q D
TIE, &)@ &G & OBERMITOTmELN BEAIRKK L, 500m LA ETH 5. Wil OMEAEHT AW T
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37

65-75°E TH DA%, R RDITHEVRAE (45° N5 L7 D, RERTE LB IEIL 3-4(57) 4D N-SHtE
W D720, WEH O 2-6kmTH 5.

%E%l‘#ﬁl% AT 8 VAR [ g M3 N ST 6 87 5 A B AL PE J5 7> © B9 VG 7 - T AR ) 1 0l bl 93 v 7
AHPE S ZR T, TOMHICEDN-SHEOLEREN 11km L Lol g Th 5. HEERAL O R Lok
ZNVR BRIBHT =R 20DOTIE-EZ D L, &5 < HEAR (EWETTT0°NA, VAT T
) OWEE L HEE L TV D BUALDE TR > THEEIAE X, EHIEHICITET Z24# 1L L Tn
5 EEZ NS (EL13R) . AMBITERORNE EWEHRICET 2R b HICAET W8 Th 5 rhetk
DR,

B 11 (s I, 1959)

AR T8 1A R S e PR S TR T PR AR VG T 70> 0 B AR 11 5 s Al A Ik R SRS % #0% C B RE T ) 11
25 N-SHEDIEE I 9kmLL L DK A & (30-40°E) D, EFFWiE ) & F IR =12 78 - TYRE L 72 Wi B
Thb. 7od, AWifEIE 1810 430k F FEHIEE O EIEWTIE & HEE ST\ D (KHE, 1928).

l
i

VI.

il

AR T B Agk 738 (7 8 3 % SRR M7 H ARG J 00 — M7 1, TR S (42 AR VS B A3 1 36 7 Mg C, TR 78 5
OHIERF ) (5A, 1921) EIEEN T E 72, Awata and Kakimi (1985) 1%, ¥ R & B AR 2 4 5 1k
BRI LT8R & F OIERE FICAE T IR T, 17T HHL LI, B £ TIZ8- > D HIE A I
FELLEE X, i, HETmEKSIE, EERERICMTROEEMEREAE L TWD. KT
EEEAE R L TRY, BEYEICIE LN oOMBEENA SN L OEHE S, ARXIE Mk 2
G o5 & R R TR R VG - (LB R AL ) ICREL TV B,

F21BE, ARREHUR D361 2 ERHEOBRIREMBEOREFER O~/ =F2a—FM) ZxRL
ERTHD. 205 H, REEHIKIZIS W THEN L I NI F R MBEYIZRO LB Th D (FHE,
197572 £i2 K %).

16946 A19R Cuik 74£5 4 2 A1) &R, Jb#%40.2° - Uk 140.2°;M7.0  HP) Akt (o g8 4
L7=#E T 2. ALK BERE R BIR HI O BB THE R K & 2o 72 NRIBAL R O WKL, & S Tkn,
I 60-650m (240 7= o THEL L 722, BT, KR AT OKRMAME T L7z 2 e Nk Eh TB Y
(RERTTRMEEAS, 1959), Z ZTHRERDH 7-5 L. A5 OMBEEN D, AHMEICE L T
REAET LT N IR T L 7= FTREME S K Cd 5. 72, RO FEdutlid, b BERER iR s e OV
FRG X R Mgk 2 & o - MU AR 24 9 5 (AwaTta and Kakivi, 1985) .

1810F 9 A 25 AL BB CuL 748 4 27 H)  #%k, dbi#39.9 - W% 139.9° ;M6.6 HEEH-H
HESCRAE LR TH 5. [HEHIRG ) CORERIE TS (W), 194112 Xhud, #F 38T
OB A X OBE R 2O E LT, NEI - RERTO—H L ORI O —F 0, iy gy ik
WP L7 (F22K) . FRAE1,0187 « [ 400 7 - R 387 F R ORBERS F CThHh o7, Fiz,

1) B BREO~ 7 =F 20— i, T3 (1975) - 553 (1982) R OVRGST (1984 12 K 5.
12)  THUPIERK AR Gy B k) Bk F R SZ AR, 6 FENo. 357-6001) IZBI/R ST D,
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WAILET4, ABHFIL1224 Th 7=, \ERIBTE RO, BEOLELERTIAT 0 DA R O 7 A% 8T
ARYUTE L MO F2S, FIm@R) MR L. NEEM] CkEITE, 1977) 1 X, Z ORIk
R Lz L, MBS RO TR A & LI TV 5. KiF(1928) 1%, BEE D4 K O ZE B >
B, B RERNE TH D &% 2. BIWEEIRO B ARG R, &R AT L Y
1-1.5m & W EEIEEMIN L 5 505, AHEICE U CHRE L2 b osbmitiu.

1939 &5 A1 B EME B, 4b##40.13° - #kE 139.52° « & & Okm, dbf# 39.95° - 3% 139.8° -
& Okm R OME#E 39.92° - HU#% 139.82° - £ & Okm ; M6.8, M6.7, K TXM6.6 F R PHiRic 54 L=
HETHD. HEIL, EXRLEAT97 - A3 858 7 - 5tH 27 AR OAEHE 52 N Th -7z, AXIE S T
I, EFRARB5 7 R U219 7 C, B4 - LLIDER OFIH THREN K& o fz. a7 (BIFE
DEO MK OA B)IE) K OIHDE T, 1 EF5 % ORBRHNIZ W THIAE O RIS HE S 3~
(lateral spreading) & % 2 5D HIZE (23R MFEAE L, REQPWENE L. ZOHTVITL-T,
LZRMACTT OEE K OB OER T & H IR K 3.5m AKCERBE) L (KE, 1939), thF L7 (%

13) KA (1928) (i) T & WA 72.
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W - BIE, 1939) . AHUEICAES T/
HsFEAE L, KT 0TI # O B i sk
WEnE, HBLEOEEIL17em TH
STz, AMEICKE L THEREOTEN
40-50cm fEf2 L Tk Y (44, 1941),
B 5 R B A, ALAb i
WD, HUGERL T W M o BRI E 23 4
EIITND (SR, 1977).

196445 A T BEHZRERAHHE &
P, Ab#& 40.33° - HUR% 139.00° - YRS 0
km ; M6.9 REfUTHTINE 100km o A A
O, FEEREEILBICEE L ETH
L. HEITHL TR TH 72203, N
TRALTEEL Tl T b E 0 VE U e
MEE KRG E (1967) 12 LA, AXIE
Mgk T I 2> BB RIS AT T o Hitdsk
T, ORI LA ENEL, (£
FORLIT K OMEZ K OHEER —HBHEE
17TFCThol. EOMBEOHER T,
HEDWRACITAE > T/INEBLZ R g™~ 0 A3
FALG LW, iz, \BRE TG
HAROK KRB T B EMNEL, BR1T
mik T L7, AHGEICHE S CT/RAE A
B4 L, BRIRLERC K D E iy, Bk
O Ll vl K OV BE T DA ) 1P T 19em
TdhoT-.

19646 A 16 BFHBME RN, 4L#%38.35° - i 139.18° - PR & 30km ; M7.5  FHEIRZE ST A
AUMFIZFEAE LT HIE Th 5. HR O WKL R O I X - T, 8ie B R ONLTE R o H AR IR A 12 K
TPENE U, BEEIL, EZE A, 960 - [AAHE290 77 - M- 6, 640 7 - 3B 26 A J OV 5535 447
ANTH oo, ARE S ClEE o & O B)IE THIBE ORI R AE L2y, B o ol EITAE U
Moo (RBIT, 1965). ARHUEICME D B o Eiid, BRI OWEIE RO ILE T lidkomE sm iz b
L7, BEEHOMIIEECI T 2 BRI LT, B0 &E S, RS TR L24mTh o
(RGUT, 1965).

198345 A 26 AAKEHERME EIR, Abik40.36° - X 139.08° « ¥E S 14km ; M7.7  BEAHITEH7 b
#9100km 0> H ASHiE O 12 R B AL SIS R AR L7 HUE T b B K EEI f OV O iRk & - T, Bk
- FARWE UL O BAMEN I CHEN R E L, EFA2E L, 584 7 - [A1E 3, 5157 - 3B 104 A K VS
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HI2ANTH - . AXMEHIRN TIE, EoMl - AL GBI W T ORIG5> £ 8
g =Y FEA L (5 24 [X), KE2epe®AVE Ul (LI - 38/, 1983). =372 (1984) IZ LhuiE, 2o
M~ DICE D M OKEBEEIIRRSM Th o7, HiZ, FiF -« KOKERICEWTY, M
DR L FUTHE D BRI T NV IC Ko THEDSAE U, F72, HEFRMOKETIE, o
TRRAIZ K> THEID R OVE & Hi 70 EOREENAE Ule. AHIERICHE 5 REE I B AR = OFHIC K E 72
WeF o G 2. BERekIC g, BIEICR T 2RO &L 3.6m (2 L7z (0%, 1984) . %
72, ABEHUS O30T 2 EHEOW Lmid, iR L 6-7Tm Th -7 (BHEIh, 1984).

VIL Jis H # E

VIL 1 #

1% 10 [ Mg, AR i ok BE PR SE IS oD 5 B DK I FH USRI R L, IR OV R Ic VWb
% “BMEERT BIESAA LTS, LEedoT, W< b EINEi, RKEE S, 050mIZ#ET 5%
BORII I STz £ ORER, BEFT CHEROT ABENERL S, %UH‘]FEFH - FEAS T N OV
AARE LTBITENTNS.

VI.L 2 Il B

R 0, A [ 3 i BRGS0 © i A ) 1 Xt S b R U 28 % A 2T RN — RIS A2 18 L, L
IR A ARSI ONTVW D L IS EBUE, AMBE BRI L VBTSN TN D,

AR DIREENT DU, AR & IR T2 1 # A8 1 < 70 B 01 LT U e IR SAEMBTS ikt
AN INE R JE D O MR AT A B BRI CIRE275ME TR S < L7z, b9 2l T A%
BOTDOHBTHEIL TWD. Z0%, B 294 F TIZ B ARFREMR S - #UBEFHAR - 4 B A ks
R LTI T, MERMAR OENRIEEDIT DI, , AEPPH ARSI X o THRM3LEIC
MR TR K OHIEERILAS, WA 32 4RI I D B/ ERIL 7 E 3 i S Tz,

D DA ORE R, BT RHT T RIS & OS2 2 2 AU P N HE B S AL, 22 v 2R
BCTHLDZ EPHA L7720 T, BR324F1LH, H)IERE JE L o #2275 44k oo 5759 100m o 15 T H
JISK=175 A3 A PR B FE R s e K 0 3 S 7z, Z O YU L R AN 1T VAT R & e
O, REEL 500m CHE L DFELT SN 7o. 51 & fi & BVHEOMFI334E5H 2 b HJIISK-15J > g H400m
WZHIISK-25 230 & < Sh, TERIET G L OM)IEHIC % < oM a2 iR, Mg L
F oA, B)INHEIE RO E ol 2 0%, RIEITSK-85 I FE TH T b, SK-65 I CH)IlE
R OXE M B S, B EJFR 20kI, H A 2, 000m? 235 SRR TR O BB oz,

—J7, 2D OFIEITAEAT LT, BEN344E T R 5 ALER IR i o g L HFRERIL (R — 1 —35) RE U
<HMEPBAFEHKASIIZ L v 1T, BIINEROIL TR ORENHBH Lz, B)IISK-85HF T
DOFIBII B E TOWIZ BN & L7z, RPIETEREICE LRV D BICRZRMEITES L TR
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IEDITR>TRY, ZBOBRIL IR S Lo EHBITHIT LTz, £ D%, B354 ALEMRMEE ©
SK-13 53, WEFN 37 I PERARIENR C SK-34 S H A & < S, LIEHHE TORILNIT DT,
EZ, MEFNB5FIT P EHIC ISV TH I SK-1 5 S PREE 3, 0b0m ECHE S < Sh, HRREE TO
BRI T oI,

AR AR OMEIE, FALAND P BIUE - )IE - I8 R ORI 0672 5. AR o fr 8 e
BI-XOETHD. 205 bEERSOIE, FEHRESTEO THICHET 2 BIKEDSE K ORFIXK A
VVNEREDOHIE NG5 T, Ta, DoXk OGS, vIEPE S EEICRES 5K E NS
25V, VIROXMETH L. Zi b RIS SHM O L3RS THGIEICE A TW 2. BIRHE
HFEEJE 2 & A BRI 200-250m T & < S Au7o. AR O MR o B I, HEE D © O m A
IZ L ITbh, fdbiio SK-64 5 Tix, RARIUNBIRA 75°ICH L TWVD.

AR & TR 2 HUE A (55 25 - 58 26 RO R OV 27 (X)) 13, WAMEE Th - T, Wi IZ K- Tk
ENTVD. PIIEEOEOHE THRD SN D P)IEREREOME LBEIE, WE XV RV IEICSH D,
Z O EWE o T A A A B R RIS E DR VR D OfE LIS L0, ARiH I RE <F ek

14) ST O R C ORI R FHE, ARG O IETIZE D TH 2.
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LIRS EN TS ALERICIZTS R T TR TACEN D REL Bl LIS WERH 0, Eh T oy 7 %
FIZLTWD. ZOWEIZEREROMO b O T, —&EHWEE B2 5ns. B, Liiciddbsm s
LOAEERH Y, T vy 7 2/ LTS,

WEFN454E & 0 ALHBIZ d VTR HBRME SR8 h O U Y VKBRS K 2 5L 00 R [RIIY A3 A i i U BH e ok
KA KV FFE &AL, IBHLOEAFFIC X o> THARBZIEICEA SN TWD . I, Bl 7 I W VEE
WCRDFEMD Z - ZREURD 7 4 —/0 RAZ T ¢ BAWMAR & FtLE OILETThh T d.

CAVE TIARIMAICHE & < SNIHHEIE, KBEEZEDREITHY, 20 BLAEHNEIH TH
2. AEPERHAAIEIEF 34 C, R RAFREERIIMEN 40D JFIHAT 1057 kl, FAKI L5530 T m ThDH. £D
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%, WOk 2 46 72 O TIBFIALEN D OF A Y 7 MERIE, BASEN B OKBIEIC & 5 EIE O £,
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VWVAEPERE T E TRIE LTV 5. WEFN B84 & C oD B FHEFE BT il 154 75 kI, H A%)18, 000 75 m3 {2
ELTND.

VI 3 % A il H

AT BV, AR 055 TS 2> > 7 B AR | DX s AR BROE I 28 2 5 BT L LA G A A IS L C
WD R H AR ONTW S IR SOEETE, AME IR Sic L v BIT ST
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Divie BRSO BRI (R X— 0 —E) I L0, ARSI I A2 F 52 2 &
HH L7z, 2D OFRERERIC S0 CHERIS74E 10 A fE A VE O 5 CREA SK-15-3 75 4 iih i I B %
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T, HENEE TCORENFEEI 7.

A EOHE L, TALA DI - )1 - REESF 8 L QMR g > 570 5. AHE O # 1%, B
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KOXJBIZIRE S TWD. Rl HZ AL LTV D HEMEE (25K & 028[K) 1%, IR L,

PRI LW 2 LS THRAERITH A, Lo LD, ZORBIIH)IMEEX v /hI .

WAFN 584 F CTICAM BN IT UEHAPR S < S, 209 b8 AEFEI L LTRHIL T\ 5. AFERN
LEIEIAFN 38R C, R KA FE B IR 39E DRI 6, 000kl TH 5. RFHAEFERITIFIK 4 K, T AK
20T METHBD.
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(ABSTRACT)

The Ugo-Hamada district is located in the northern part or Akita prefecture, and is
represented by the northern part of the Akita Oil Field. This district is underlain by a thick se-

guence of Oligocene to Holocene sediments and volcanics. A summary of the stratigraphic se-
quence of thisdistrict and its surrounding areasis shown in Table 1.

TERTIARY

The Tertiary sequence in this district is divided into the Nishioga Group, NishikurosawaFor-
mation, Koyanosawa Formation, Onnagawa Formation, Noshirooki Andesite, Funakawa For-
mation and Tentokuji Formation in ascending order.

Nishioga Group: The group is latent in underground of the southwestern part of the mapped
district. The group consists largely of altered pyroxene andesite lava and its pyroclastic rock,
with a small amount of tuffaceous mudstone. Most of the volcanic rocks were subjected to con—
spicuous alteration. The group is more than 600 m thick.

Nishikurosawa Formation: The formation, unconformably underlain by the Nishioga

Group, is latent in underground of the southwestern part of this district. It is composed mainly
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of mudstone and acid tuff intercalating basalt pyroclastic rock. The formation ranges in
thickness from 200 to 300 m.

Koyanosawa Formation: The formation is latent in underground of the eastern half of this
district. It consists largely of basalt lava, its pyroclastic rock, mudstone and acid tuff. The forma—
tion varies from 200 to 700 m in thickness. The formation yields Middle Miocene fauna, and
can be correlated to the Daijima and Nishikurosawa Formations of Oga Hanto (Peninsula), the
type—locality of the Neogene in Japan.

Onnagawa Formation: The formation, conformably overlies the Nishikurosawa and
Koyanosawa Formations, is latent in underground of this district. It is composed mainly of hard
mudstone intercalating acid tuff and sandstone. Glauconite sandstone frequently occurs at the
base of the formation. The formation ranges in thickness from 400 to 700 m. The hard
mudstone contains fossils of Sagarites chitanii MAKIYAMA and diatoms, rarely yielding
foraminiferas.

Noshirooki Andesite: The andesite is contemporaneous with the Onnagawa Formation. It is
latent in underground of the northwestern part of this district. The andesite consists chiefly of

pyroxene andesite lava and its pyroclastic rock. Thickness of the andesite is more than 500 m.
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Funakawa Formation: The formation conformably underlain by the Onnagawa Formation,
is latent in underground of this district. It is constituted largely of dark gray mudstone inter-
calating acid tuff, sandy tuff, acid lapilli tuff and sandstone. The formation ranges in thickness
from 400 to 1, 000 m. The formation commonly yields Sagarites Chitanii MAKIYAMA. Siliceous
fossils such as diatoms and radiolarias are less common than in the Onnagawa Formation,
whereas foraminiferal fossils are more abundant.

Tentokuji Formation: The formation, conformably overlies the Funakawa Formation, is
mainly latent in underground of the mapped district. It is composed mainly of bluish gray
siltstone intercalating acid tuff, sandy tuff, tuffaceous sandstone and sandstone. The formation
ranges in thickness from 350 to 1, 400 m. The formation commonly yields foraminiferas,
radiolarias and diatoms.

QUATERNARY

The Quaternary sediments are divided into the Sasaoka, Nakazawa, Katanishi and
Hashimoto Formations, Sand dune deposits, and Alluvium in ascending order.

Sasaoka Formation: The formation, conformably underlain by the Tentokuji Formation, is la-
tent in underground of this district. It consists largely of sandstone and siltstone, intercalated
with acid tuff and sandy tuff. The formation varies in thickness from 100 to 600 m, and yields
the Onma-Manganji fauna.

Nakazawa Formation: The formation, conformably overlies the Sasaoka Formation, is latent
in underground of the northeastern part of the mapped district. It is made up mainly of sand-
stone intercalating acid tuff and sandy tuff. They are weakly indurated. The formation ranges
in thickness from 50 to 150 m.

Katanishi Formation: The formation, unconformably underlain by the Tentokuji Formation,
is distributed in the southeastern part of this district. It is terrace deposits in the late Pleistocene,
made up mainly of sand, mud and gravel, intercalated with lignite. The formation varies in
thickness from 8 to 22 m.

Hashimoto Formation: The formation, unconformably overlies the Tentokuji and Katanishi
Formations, is narrowly distributed in the southern part of the mapped district. It is terrace
deposits in the Holocene, composed mainly of sand and gravel intercalating peat. The forma-
tion ranges in thickness from 1.5 to 3.5 m.

Sand dune deposits: The deposits is developed in the eastern part of this district. The deposits
are made of sand, ranging 50 m in maximum thickness.

Alluvium: The alluvium is developed in the eastern part of the mapped district. it is made up
mainly of sand, mud and gravel, intercalated with lignite.

GEOLOGIC STRUCTURE

This district is characterized by prevalence of N-S trending faults and folds which began to
grow in the late Pliocene. Their growth has been accelerated during the Quaternary.

Folds: Numerous N-S trending folds are found in this district. The fold trend prevails
throughout the Akita Oil Field on the Japan Sea coast. Subsurface data reveal that the inclina-
tion of the fold wings frequently increases downward.
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Faults: A number of longitudinal faults parallel or subparallel to the fold axes are found in
this district. Most of the displacement along the faults has been presumably achieved from the
early Pleistocene. The Noshiro Thrust Faults are representative of the longitudinal faults. The
Noshiro Thrust Faults are a part of a great thrusts running along the Japan Sea coast for about
200 km, which are designated as the Kitayuri, Nikaho and Sakata Thrust Faults in the southern
extension. The Noshiro Thrust Faults are traceable from south to north throughout the mapped
district. The subsurface data of the drill well show the maximum apparent throw of the faults at-
taining as much as about 1, 600 m, and the inclination decreasing downward from 80° to 45° or
less. The Sarukawa Fault is still active at present.

EARTHQUAKES

The district had experienced large earthquakes frequently. The Bunka Oga earthquake of
M6.6 on Richter scale hit the district in 1810 associated with the movement or the Sarukawa
Fault, and tremendous damages were reported. In and around the district, many shocks happen-
ed in 1794, 1939, 1964 and 1983, however, damages are known less than those of the earth-
quake in 1810.

ECONOMIC GEOLOGY

Since the petroleum-yielding formations are latent in underground of this district, a number
of exploration boreholes has been drilled, some reaching as deep as 3, 050 m. The Sarukawa Oil
Field, Hashimoto Oil Field and Yoshino Gas Field are worked at the present time.
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