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Hopkinsina spp.

Pullenia bulloides (d' Orsiony)
Florilus kidoharaense (Fukupa)
Ammonia tochigiensis (Ucnio)
Amphycorina fukushimaensis (Asano)
Martinottiella communis (d' Oppicyy)
Cyclammina japonica Asano
Cribrostomaides spp.
Spirosigmoilinella compressa MATSUNAGA
Bathysiphon spp.

Goesella spp.

Praeglobobulimina pupoides (d' Orpiony)
Uvigerina akituensis Asano

Uvigerina yabei Asano

Valvulineria sadonica Asano

Melonis pompilioides (Ficurer. & Movy)
Cassiduling norcrossi Cusimay
Cribrostomoides cf. evoluta (Natrann)
Cyclammina pusilla Brany

Miliammina echigoensis Asano & Ixomata
Bolivinita quadrilatera (Suwacer
Oridorsalis umbonatus (Rruss)
Epistominellu pulchella Fuseiva & Marvnash
Islandiella japonica (Asano)
Cribrostomoides renzi {Asano)}

Pullenia apertula Cusuman

Buccella frigida (Cusnman)
Cribrononion clavatum (Cusnmax)
Cribroelphidium yabei Asano
Quinquelocul ina spp.

Protoelphidium spp.

Siphogenerina raphanus (Parker & Jones)
Ammonia japonica (Hapa)

Florilus manpukujiense (OTsyga)
Pseudorotalia gaimardii d' Ogmicyy
Ammonia of. beccarii (LinNAEUS)
Nonionellina grateroupi (& Orpicyy)

Globigerina spp.

Globorotalia inflata (&’ Orsiony)
Globorotalia Orientalis Maya, Sarro & Saro
Globoquadrina dutertre; (d' OrpioNy)
Globoquadrina asanoi Mamva, Sato & Saito

oo R

TR R

AR R L

fi

|
now |

H7K

AR IR O FLI LA g B - /i, 1982)
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BH=RE, LR OJIE - ZIE - FEBZILCE - R LIRECs - )8R ORIEF B3
bhd. BOJEE, Whwd “BEEIKE" ThoT, TRLSMNE, Whwd “Gild =37 KUH
B O KIEETH 5.

BB I B U & B A T L C, AR sk o Hh AL K O R BRI 04l LT T, bk s
HROLRAEEZEET5. BEEREZZTTOED, FTHROBEANELCREGREO b OICH~N, R
RFF. EEIL450-650m THDH. ABITEEICLY, FHAO— XRZREREIIHTOND. W
FIFRRBIR A R, ERILTACE A - BEMEREIE - KILEREICH R OVRIK A s & 2 & L, RILE
KEEE oS - R R QA ATV A, BIRIL 200450 m ThB. — / R ZECHIE I LEUE B
PRGBS B OV IR IR S & £ & L, RV - RE LA B R OB S & v, & &bk
o AR OB EZRATHS., HRIESSRD bRD. SEILE@EL) PALARLZRETHD.
RAIBIR & DF — Z 1 KA, AR =5 o0 M FEEERIC— ) NZRAETESEEL TV 5. BE
132 0-300m TH 5. ABFOABEMYCARE - WA B en RO RN Z R~ A L s 2T
5. AR BE SO B BELOEBIRE (W, 1959) o ERIEsdikeshs?.

2B IR DG A A T LT, ARIEHES O AL B O BT i LT D, e L CE e
BENHRY, BIEEKE Z A TWD, & EICE R, MEIES & DRELZRT. Rgo LT,
WD AT (ZJIEM) B G)IEH) AR 27T, & & ICHERO S 2 RERICE-> T 5. BRI
300-800m TdH 5. KIFHITH TEPEHIZIAD > TRIBIIEL 72 2 EHIA 2 9. %< OFF I 300-400
m TH 5N, A X HUISEE T8 & Tid 500-800 m (21T 5. AJE s b Ml - #F - Sagarites chita-
nii MAKIYAMA R OBEB (LA AZET 5. KAULAICZ LS, AR LA AR TH D, AJEOHEREREIC
FLIA4 PROZHEDBHEALTND.

SR B2 L ) B HEREIG TP B B RAESF GRS 20 T U726 0 C, AR g AL 5
LTS, £ LT (MIA) SR AEIG 2R SRS L OB S 2 L L, S
WSEIEA A DA RIS - AEAREE R OARAT A A MRS Z o T D, 1E0N, R &
EZONDANATA VA FOEIRIED LD, JHIEIZ0-700m Th 5, A HIRALH ¢k 300-700
mTHhDHA, B - mEFLROMAFIATIHEWEL 225, R 07 —2ic aug, AREiEHg
PG CIEEIE 200m LU R & 72 0, BIEGICAT ISV 220 Om & 72 5,

B IFEACE 1328 % BTG, ARERHEHGH IS LT 5. Faiha K ARG HER
B RIET HACHEAEMNIEE (AR Tha. AEITMIEO FH LR EHE & RO b o
tEZEZOLND.

AN )8 2 R 5 o8 L C, AREEHH o A6 « P R ORGSR i L TWT, E& L
TR RIS L OETE KIS 0 72 5. JBIEIX 150-1,200m TH 5. BIEOE(LNFE L, AXIFEHR
FOEETIE 300-700m Th 5. PEFERD 5 HORHETIL 150-200 m & < @3, P ITAT < ITiena
WIEL 72 %, B L oF —2 s i, seUm TR O 05— CIEIEFICE S, JE/E 950-

3) MEATEC OV T, TR (1963) 12k - CTRELSIFES TN D.
4) BB NE ZROEKHIC R > THY, ZZOMEIZOWT, R (1959 « 1973) A & OGN (1973) (2@Edk &h T
W5, ERR - M (1980) (2K -T205430 1 TKAKOFEE] OMPEKAFERINLTND.
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1,200 m, Fric LD 1200 m LA EICET S, £72, ZodbFgERAR B AL —# < b= < J8/E800-1,000
m, FHCED 1,000m Ll ETHD. RBIFAEEIZEY, EE - FE-CEEENCE E & O R g K
WL oD, TE-CREKEME & TR TME, £ b LIS & 3 R &3
ZMRERT. EIEEL U CHRABE NG RY, B - BRI S R OB B IS 2 ATV 5.
B LR R S O VX R A B S S OV AR - ORI K S & 2 & L, TRV K LR IR S+ BRI AR
BEERORRAIEZHA TV D, HEITRERKOANA, & &ITDROMALZET D E0E-7 A
PA FThD. BTEAHEY LR ARKERY & RO 5. EREIL 0-350m &2k L, ARXIE ik
FRESCIE L, 250-350m TH v, ZDENTIEEL 225, ARKIEHFEE 13 2 <<, JB&E 0-100
m Tdh 5. LE-CREEEICE FE TR PR A B A M OB PERRI - RIS 22 £ & L, [RVE K IR EE IR
B o BEIR RS B OWE IR GRS A U TV D BEITBRERLOANA, LD BROBAEET D
MCE-TAVA P ThLH. BAMHRY & B TRAHED EABDOOLND. JHEIL0-400m ThHh- T,
R[] i 3k P SRR IR <, 350-400m Tdb 4%, W5 - AP R OEE T I 2 o TR IE R A I8 U C
WD R Mk R PR S CIE 2 < < 20-30m TH DH. AEHICIL Sagarites chitanii MAKIYAMA 73
PRI B F4L, KAULAICZ L. il R OERR LA 1T )BT R TA R0, TS L
THALBMADRZL 2D,

RIESFI A 2 B S B L, ARBEHUE R EIC A 0/ LTS, EL LTU MENRLR
0, WA - BEEIE - EEIE RO L SIS ERATV D, BALICIT UTEVWIE R £ < 225,
JEIE 1 150-1,400 m Td > T, ARREH HHS & UOER T <, 150-400m TH 5. AUk LEEHT
IFEL, JEE 400-700m T, PHHICATATHEWEICIE S, 1,000m Ll ETH D, RERTmHEH Lk O E D
P —HCIIEFICEL, EE 1,200-1400m TH 2. MBI HE L TaRITb AR %< s, ik
% L ET 5. MR O Sagarites chitanii MAKIYAMA X, KB FEOARICHEL, ZOE», U
=0 Linthia nipponica YOSHIWARA 23 F ENTW5S. 72k, M baEZETS.

BIWRIE, T SHEME - hiJg - Shr 1 B AR - &0n I B ARy - e (b I B mHfk
W) - WD HERE - AL T B I HEREA - AROT T B e HERESD - (A7 T B - HEREY - (KA T o HERY
W - BENEEHERM - HTE EHERE Y R O 2 b D

Tl B IERIES B ARG (—HARE) ICHBE L C, ARIEMEHETICOM L, F& L TREND
Y, TV N - BEVEREKE - IVERIKE KT, & EICHEEE ATV D, TENC UV MERE S, W
BHEHBEEZRT. EIRIT100-300m Th 5. ARIEHUE O B & OHEETIE 100-200m Th 2. KFH
IR CHEF AT UTEWKREBIZIELS 22 0, BIEHRE CI3E/E 240-300m L 72 5. AEHPIZiTvwbd s

“REF - DRSFEMICARE Luwbi D BlbAEaZEL, EBAAKEALIMEAICEATVD.

HRE 1T RS K OB g 2 — 30, I ARG T LT, AR IR ik B 08 350 B OM AR RGBS
DAL TS, FE LTRENSLRY, BUEEREIKE - WEEKSE LT, &2y ME - iR UHESE
EERATVD. THDEAE, TG T, HEETH D, BRIT40-420m Th 5. KbEHUEL
HEDTIF40-150 m THN2S, PEHFITAT ITHEWELS Y, 200m BL B & 72 %, FEPEHES C I3/ 300~
400m TH 5.

i I B EHERIIE, TIRBRORBEUTOREZ RNESICHE L, EL LTEENLRY, EE 20~
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30m T 5.

mfr O B EHERE Y, FIOBBENESICHEL, & LTEENLRY, EHEATHD. BE25
-35m TH5.

BHBIL, TNOEBEAESICHWEL TWT, T LTBROENSRY, BEOCIRRERATH
L. PRI B EEMHRL TS, BEIZ525m Thb.

WD HERS Y 1R P g & RIS O L TG, ARIIE I RT P55 s DT i LT D, HkL
ML DWW 6720, MRLO KUK EEATWS. JBIE 20m WA TH 5.

AT B EHEREMIT =& LT B2, JBEI0OmMNSLCTh 5.

IRAT T Be mHEREMIEF & L TR O 26720, EE 4-15m Th 5.

A OB HERIZEE LTENSRY, BIE4-7Tm b LZENULETHD.

AT EHERE L= & LT L2, BE3Im NI TH S,

BN B EHER TR B K L 05 2 WK HERE ) O “IRHERD D672 5 .

B EHERIYIE, AR USSR O B AR RICIn o Tt L, PRI oW B0, EIE
5-35m ThH 5.

M 3R R O D FRIRIC I > THAi L, T8 - 1 - BERONERN B2 5.

o.3 #t =

REARRIE MR 0 7 — 2 2 I 2 C, ARG O 5 = fe-H LD HEIZ >N THEET 57,

T - AT, AEBE P B I C IR A B OHERIRFIC I Z O (A S AL M2
EAE R ORE KIS O A D o 7o, KINEENIRIE T 2 Z L 2 <ATbh, 13& A KRGS
DHERER 22 o T, Z OIS KA TS K OFVE K WE A0 S U7z, AR Bl b i g e 78 5 K Ok
VO B i MU 00 BRI I TR, O <IN ISR BE IS & 1 D Rt K RE b EE I L
7o, KUTEB O s (113 i X g AL 10 & & T B AHER FEHIEC, & 5 1 I3 aLETIXIE
IR P S A B K B (LR AL E o FEE - TP ENIC E S M TH D) TITE E 600-900 m (ATIZ &P
1,000 m ML) DIEWHEREDS T2, HUDERD B JERRFEBICAT < ITHEWIREBIZHE < 72 1, AIRIE sk
WTIIFRA CHERE L e n o 7 EHEE SN D . RE)IIE OHERE 2 O BIBITH 30X45km (1,350 km?) T
HoletBEZLND.

WO BAPE OHERIRFIZ 1L, LB iR HIR CII 2 RO a R Iia ks L, DRORERE - B
PERWES - T A F A MEER O LA KA OGN D -1, KINFHORILEEN3-4EH D, Z D
Ve « WA RO EAUCHES 70 EASHERT U7c. ALl b i [ g ek 78 50 M OVE P Bl B e sl <, 0301
R AR LA TE R OB AT oes (W 2ikle) MR LR L7, Pl o %

5) FRHRAES L<IE, XY IRRICh T 2 o EREERICOW T, bk (1959 - 1963) « JE B (1960) - #15d (1962) - ikl
(1963) - KR (1963) 72 E DX 5. 72ds, HALHT ALE- & O ik GBS MU O MU —fIZ SV TR (1968) 12X~ T
wiE s, ERORIXEGZD TRHESNATND.

6) ARG IIHE R OSBRI WREVBES 2 bR < MIAlkE (R, 1959) (Cxfiansd. MuifgosE~uL, sk (1980) 12dkh
¥, 31.5+1.7Ma, 25.5+1.2Mak 025.3+1.0—1.IMa® iz R LTND. 2D Lhnb, AFOEMRIZONT, WHt-d
BN & HEE L.
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BT T, BREMDICARER OMEEECA 2 AT D088 - KiE 72 b - bk - JERBEO %
BITEHEE 0> 1T 7y, AKMEHIBPAIC b IRBIC Do D HERE L7 & B2 b D . bkl IR RIE s o i T
AKRYUINH ST > & FREBTHIE) I - B —H#ICE D2 HIK TR, HERHDIE &A% 600-800 m T, HEFEZAD
1o0HLThoTebBEZLND.

FF O R OJIED ORI AR TR RIS O W TR D &, Bt R O KR
HEAMMEL, Ha)EkOCBAREOHER KL D o L ZREOIE - I - BEE R EOMBEPHERTL
7. WIS HRENTINT T, BRIEKIE « 74 YA NS - IRBCERE - LGRS K OB Kits D
ZROEHAH Y, KIUTEBORIERF IS - AR OE SICHE 2R L. Bl s &, FEE
EREHMEANROND L5100, TRRBEOE L VWK ERBRREOD AWK & BNER S
EEZ NS, BRI OWTRBIICRS &, Bl IERELITE ORI (BRikpr) - B
WOHWTEEE L ARPUNWTERE & ORI O MK (GEEHA) R OKRNBER RO X (ikkEs) oiFiE
N-S HNZ % 3 MIRKIT oy vz, TR e e & K RN RE I & O R 0 ThFg iy Ti, K8 IE
450m (23T 2 1) IRE S AVE S HERE L 72, 701 HER R R B 1 R SR O B e s 3 FR e P P
LY, WA & OBANETT A YA N R OVERECE OWE MTE R (—EEAR) O, i TR D
ERRH T BEZLND. TSR LT, ARIEHEAN TIE EFEO 2 SOWER A5 & L2 RnD
72, ROJIEHERIRF R INCIE, FhA EARRIEHUS S o T A 7R it ke 1 5 Las ks (—
HICHRIE S & T LR R E R Te) AL, TOEBEARRBLIZEEZLND. AE-THERKE
oS TICE L0 EAR LRI TED D T, BEisME-% (outer shelf-upper bathyal)
DEEZRLTND.

UERDJIBE CRVWDYD “SHAEIE" Th-oT, UTRIENLR VDY D “GIE=XR" &
7% . AT B A X0 M K OVIE B P B MU N o0 Je 85 =R MOOME RS FEIE, R YUB HEREIRE 1% 2
2, —EHE CHXMICEE L, BRMEFKRL T 2L ) CRBHFICEL LTEEN TS, ROR
FIEHERERE 1, TS < OB LIELIEE ER TN T, BB =R A OTERAE B85 X VIRV
BHER L T2 D LV, B -0 BIREE B O HERRED & 4| BEHEREIRE AT & CIOi B 238
STt EZHND. AP N O Z Y A RS K OR AR O A LIRS VWb S

= RAERPEET ORIRUEDY, 1983) AN LEL oM IEEENCBILR L TREBZREADIRE D, ROE)
JEHERERFIZHEA Lk o T2 & B A B, AEHO RIS L)NBHRRFICEALIZTH S S .

URAZ 3R~ 2 K FH T Hbsk oD 25 il 35 =58 DHERS A D BIBEIC D\ T, AfEIEA (1977) I ki, 58
X Toy 0% £ DI H AR AR B 671250 40 km THEEA ORI & 70 . HEREA O fie KIEBEE 72
D H LI IL B AT HVEFICK 20km OFTIZH Y, FERFRBM TH o2& BZEZ BN TV D.

HETHER O L )IE L, #7100 m O ST D IRkA —EAAOEEIRSA b2 5. BITH A K
WERECAMBEOHRE 20 Lz, ZORMOWITIERRZRONET, & EARE (R - @i, 1966
s BERE, 1972) LREENMTWD. LJIBRICITE BT BIRFEZ ISR T, BUENRRES 2D, HERE

7) REOIED (1972) 2Kk o T, BERRBEOEZEM - ALOHOIRNZELBFEL <ERBNTN D,
8)  AIEH (1966) [T L DMV LIV (W HRIRFERE) OREER K ORIUZA (1971) 12 £ 2 ) JLERIR A 508 HERERE A 5> & /N &
PIFHERIRHZ 0T CONRAEES) (RIRIED, 1979) IIEENST=5.
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B HE

WA i

TR 3000
N AR
B NN
s G R R

VVIIIII 4000~
VI ¢ RAEFHE

v

v

R RIN 5,000~
N

R A

DR

Tk 0 19T

B A

258 X KM H sk o MU T [ CRifnfiE7y, 1977)

ROWENE L feofe. HERA & HERIA & ORICIERE R 23D 72\ T O HERE ) O W L e s 8 5 W
IETEBE A R 2. 2 2 CIRHERE R O ILREERN K LT, AIICER T2 K0 RfEHZ LT 5.
HEREA DO RO STIAIE, A E-H RN EBOHRREL Y & N-S ISV T 5. ARMIEHIHEN
WZOWTHRD &, REICHBERSEZ EE T 0EBEHER Lic. RBIZAH TR E T IZm)> TREIZE
< RBMEMERT. %< OFTT 300400 m TH 5%, A XIE kG TG4 IS 1 > O HER R O L E N &
D, JBIEA 500-800 m (23 L TV 5. Ak P i Il sl Gl g M il @ 2 HERE L7228, dbifc
WA & 720, RO BEL T et B2 b5, LB g g R 50 7 & ARXIE gk
R OHERE 4 O JE RS B OPRIL B 5 T, BB -7 1 4 N OBIR-E KK OHFHERLZ ISR T 5 (f
Ra) MO La s - KPS 7 QI L.

RO TS - REET AT O M) 1 1, B KR 1,600 m 1S 2 IRI A — 45 Ml ORI IS 72 6 72
O, BYEREPCE R OWEEIR G 2 %< Gl k918D, Dl & bi)IE T TITAEMAE & BB )1
JBXUBlEHiE, REQREMNRV. LML EHICRD s, OO LIVED b DONREL b, HE
DO— AR (1962) BT WB K 912, LNITHRAROWEE O TH Y, MIHITH K ORI O R
WThHd. WIELWINBOEMRE, DTN REBHEZHKLORT, FEFICHEZFIILDb>TnS. L&
BERREL, BE1,000m 282 2HBEANBMX TR OIS, —FH 2 b4 & HEREA & ORI
R R OND. RERKIEHIENICOW TR S &, RBICHIKOIREE LT AREEHR L. K
I e 0 P =8 o0 5 B O HE (HMES (FLiEsy, 1961) 5) Tl 150-200 m & HERGH) 73 i
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<, WILBEHTH Y, EHXIEEEICY 5, JHUCK LT, ARG T IR A O 1 o
OHFLETH-T, 950-1,200m, Fri LY 1200m L EOEEE2HERE LZ. EEEORK LIS O KESy
DFTIE 300-800 m D AJE A HEFE U 7=, AL b I XIE HS CIT—H O BT & B & K4y TR < Bk L Tw
Tel Bz HiD. AL IE HEE RE  s © AR e H AL O HERE 2k 0 AR B OBRIL RS Uk, R
BRUGHICBT D (ARA) BARIEES - FIEAME R 2L BICEIN LT, 8, fis)IEHER
AT IR S E I TE e 2 08 D TRACE T A A N KB OMHAS,  E it B HE R 111 b Rl
B D KIEE DA & o 7z, K ILTEBY D HL 53 AR B 3 i #0570 © R B ARG BUIE AL B — 5 T b o
E2bND.

WO O RIETFREIX, RAEE1500m IZZEL, VLV NaEELT5. HEAREOKRE 3
NBHEREFE & 0 /h &< 2%, ARBHIAIZOWTR S &, dbiEo — &2k < IREREc L A
(—Hiba7e &) ZHERE L7z, ARIEHISAC SRS C1X, FRERL AN HRICEL L, %tz
LCW= e HEE SN D, T OVES Tl 150-400 m & HERE DN - 7228, P 7 1C4F < IShEV Azt
BENELL 20, BEWHERYEFHR LI B2 b5, AXIEHIEE /B 5HE CiE 1,200-1,400 m (23
DIEEEHREL, 2RO 1 20RO TH o, ARG W 5 E (N-S#) ok
Hh K OV OO B3 IE AR TEHERIF DI A6 £ > TR Y, ARIEHUIE N O R F W 2150 E T & 5 eV L
WiElt s, ZOHNORYIIOEMNIEET2LZEZXLND.

WO HHERTIHI O B ORI AL, RESFEOHERD LV /NS <2y, FLHOES b EKA 800m
L 725, AREHIRNIZ OW TR 2 &b 2 bR < R F & U Tbas 2 HERS L 7228, 100-300
m &HERE N M o 7. R OHERE:, IR EMEBI A & o C, AR IR AL SO OV — 1S
FELTHAENDR D PIRENHERE L7z, HREAOBEITEIS/NS<RY, H#E% S 40-200m & #<
7203, ARG HU R FEG Tl 300-420 m & ISR S HERE L 72, 2 ootk, BrIHEREY) - 1 mHERE K
ORE e S HERE L 72

m 1 B o Jif JE

Brilfg (a4 RIIEH» (1961). Z 0%, i (1962) Ik > TiE LS NEROR#E AT
72)

SIS AL B O B A0 LT T, B L O K A 2 &
b, BHEEMZZHTOSA, FROBANELCRARBOb OIS, 0. AR i
S B U AT LT B

B LS EL L MR 00 AT 1T LISk IR IR AR i) R OV BT LR
SRR ORI ) &, SRS MU o0 B KT T F s B KB 5 2 11 R
W) Th . ARIEHENTIEGRE) I ERR LD LT E< RBRB.

BRUBE Wikt 70 5 b BARI RO H B M — 8 O, SEfCaT L ) 045 RHE— 85
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WA LTV, BEICOWTE, ARRIEHIENIC T 2 BARERBEH L THRVWOT, [EoXx
D L7an s, JLBEh EIE N O 7 — 2 J R EI U ORI 7 — 2 225 T, 450-650m Th
LEEZOND. 72k, BEPIRRKIEHIK CIE, RKXEE I00m IZET 5.

B RO)IEEEEICEY, EE UTBREKIZEENO R ERROEL LTEZREENORD—
J XREHAETE 0T b D, WE IR ERE R

B

EEILRECETA - VEERICS « K ILBEERICS B OVEIR TS 2 £ & L, UL R - JBs - A
ROBEEZHATHD (FIX). BEX 200450 m TH 5. FAKIZA 5 OFALBE X bE R CEE
600 m (T 5. MBS TR G- IKE-IKEEGT, REAOIRESMELTNER, BRUOKE

%9 L1 8 RO YRR 2 7R T R0ROMKES RS (AT RAYIL 7703 2km )

SOERFE L. RREHIEN CHIARAORENDET/IMITHD Z ENEV. BREFROANA
OERBIITLAOBERDONDLZERHDH. —DOEEROT THBITEOBAE L, »OoREINRK
BNLNOEDETERLTND. LEnd o TIRBCERS & LItBEo—Eicix, 7431 b &gt
NH2b0bEEND. £ 05-1.0km OBEEMTHLZZ L, SEOEGM CHERE 727

FEPE KPS IR - G, OO, KL, LEicklERERL, BAETHD. —HRIIBAE
DANECTIH 5. BEUCE B A EEICE L EN D b OR %L, EMNITHR-FRIEECE - BB - I8
BRERE R OV E BB D o D . BRI KA TIITRE ok ls (BAREEBKT b 0) KO, &

ICRE SH-20em O A EERA O M EE-AEEH T 2. RIS KIS RIS - KIS

FOE S ITEIKABE NS0, RO E-IERA, 0K, KILEROKLEREE L, —RICHE

B CTH 5. MiEkieaticikEzn, PETHL. ABOZN G AIEEE, THNOBRGRETOH O

AT, HVWEEEZZT TV DICEE S, ORME T, LA RTHINH DM, BEEL TV T

KBIOREL O b H 5. AT, WKE, Sk, BRETORETH L. WK A, Mk,

}ﬂt
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ORI, BEIKE, BRETH- T, TKAHETHD. BEETARBETOLODIEN, THOBRAREL)
ARG A EO M- B (& A (] 05-3em, LXiCZhbll) 26715, BLzox
HEEOBFEEN L2, BKETHD. HROPELILMEELZ 2T, MEREROEESILIIL 2
<, BROEHEEIKEE ORI D ONREW. Jeis « i KOS L B OfPE s ke 2%
A AREFICE S 10em-5m OFE & LTEEND D, b LFARBEEZRLTNS.
RENBERLZBE T TR E, ROEBVTHS.

HEDE RO, YAAFTE , MeRA R R IR AL T 590.9kmiE )11 A 7 £, NS 81411(GS]  R24650)
%11
Bl AR (Q0F R %)
REAIKEREAICEL, K& X03-1.0mm, RHHEGEROCREREEZ R L, —HkEAlCERsT
W5, b, IMTHD.
A B R L, BESR TS,

APRGT A FA b, BEEMIER, JRITEE EiA R a5t CIEBE g s ), NK
82164 (GS] R23180) (KiRIZ#», 1983) ¥

BEdh - RHEA - PR - B0

Ak AR A R

— ) NRZBCATIE (Mg - IR (1971) 12k > T—/ XXEH, BEIE2 1975) iIk>T—/ X
RZIEEE & -3 ie)

—/ ORZERAEFE OB, LB iR B I8P )\ R BT B 1 30— SGR BRIV Tdh - T
JBIE 1% 0-300m T 2. ALk X U C iRk KEIE 400m (23T 2.

AT IE 13 LA BRI A e R OVK LB A & L, XA « [VEK LA S K OV IR % 1
W, & X TR - BE R OWEEFRA TV D, KR KA IR T G-I e, KR Okl
AWRERT LS. —MRICAELE KRB L OREPPARTH > T, WEOBFRER LW (EI0K) . LA EEIE
W - R, (8o, BT, BBRE R OBRREE RN R S 5. LB RIE IS TR & 10-
50mAr DG 2-5 BERH b D23, ARKIEHUR A TILEEMN S FILR T TRO LN DA T, <D
7w A v B i s N\ ZRIT B | EVR TN R T & O AR ARk E R R o n D, Ak
AR OBSTR OB MG Lo, SHIRFBOM 2 FEHET 2 KIWAT 7 203D, 7k, B
WREEFINAT 07 F224 FBREDI, KB ERNIZZ EE2R LTS, BRIk - Jea Xk OE
%, EHOLOLFECTHEL L THEALTND.

R [ g 3ol AL 76 3 8 D ZERRERR S IR B Y 0 7 — &2 K AUIEYY, BRI 2,317.2-2,504.5 m ORIZIEETE L,
1FE LA EhR -k RS GECE B ORIK A S 225720, FRICRATES R O E H5a O M %
TN D, ARKIE IR S ORI E AK-1 0 F — 2 12 L, EE1,162.0-1,630 m BICHEAEL,

9)  AbBETEMIEHIE TH 22, ROJIEELETL2DICEETHLOT, MELTHEL THS. LUFHE.
10) JFAREORBANEL, Ak 2L EBYIc Lz, UTHETHD
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10 RJIE— ) SORZRAE TSRS 2 Kiis RS EEE /7490 8km A+ D)

B FO)IE— 7 SORZEAEHRE B OBRIEE LB R iE P\ FR S|
Edfi— / SUR L)
TR O LRE R ABCE 2 28 L, B oR100m i R BB IKE S B A e KA kAT s,
7%, T BRI X I P B 0 o AL O B A SK-1 07— # 12 KAuiE, TREE 1,686-2,028.8 m
MICIEE L, Hhkmy (& Ll a B K A BE R OVK IR S 2 £ & L, Wik BRI AR E RIS -
BRI - BBAREREE Mo TS, IROHIFREOT — ¥ 2532 &, A A A X8 Hilk
FEETHICASBIEL TV EEZxbND.
REMRLREBEELHET TR L, ROEZEBV THS.
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A A ZEG, RTINS/ SR (LB B IR s 7a 58) , N K81206 (GST R
23177)  (KIUE>, 1983)
BES  RHRAT - DAL A
AH o RHRA - WA - BREE - T %
SRR IR A R L, FLSERSh TS,

Tadia 2 A b AR LR, \ERITE - SGREFRARE TR CIEBE Tk BE s ia #5) , N K81012
(GSJ R23188) (KyuUZh», 1983)
BEAL : RLRAT - DA D A - HIEIE A
I R - R - B - W T R
IR -k 2 s L, RRief « RS 72 EICEE SN TS,

BEBER  AXEHSAIE TR O RETIE A0 L THRND T, (o0 LAana, dekkfizx
TR HLBN CIEANE & TALORARIE L ITEAETHD.

B REdhooaERMY AR - wBERLEY ROALRIA? 2T 5. KiRIEN (1983) 12
FoaviE, b B b X0 Hh 3 R 58 T, Glyptostrobus europaeus ( BRONGNIART) HEER, Metasequoia
occidentalis (NEWBERRY) CHANEY, Gomptonia naumanni (NATHORST) Huzioka, Castanea miom-
ollissima HU et CHANEY, Fagus antipofi HEER, Quercus miovariabilis HU et CHANEY, Zelkova
ungeri (ETTINGSHAUSEN) KOVATS, Machilus ugoana HUZIOKA, Liquidamber miosinea HU et CH-
ANEY, KUY Parrotia fagifolia (Goeprr.) HEER @& BRAEMLARE (R, 1963) ZpET 2. 723,
AL B o [ g Mo A 5 2 B I8 IR ES JE B OV = th 22 5 Spirosigmoilinella compressa Ma-
TSUNAGA, Martinottiella communis (d'ORBIGNY) , Cyclammina spp., Cassidulina ? sp., Epistom-

inella ? sp., Melonis ? sp., Nodosaria ? sp., 72 EOF LA LE (KRIEH, 1983) ELed 5.
m 2 Bo)ilEzEL FLI4 FEROXERE

ROEAES FLTA b ROKRER, ARSI A L TT, o LCHBaA A b
A RLTA N s DAUDLAAEBEEA LT A b« AL AALZRE KOS BEA A D A LA
B

B SR HORLE, W OIE & B CHERRHE AT K OH RO ORI GRS 404 L
CUB. REER, —HERE R LTEAL, BAHE - NW-SE HFEONE-SW HEIC Mo
ERE 2T 2 ENZ . EEOE X1310-300m, £ X13100-1,800mTH > T, FEEZ1I0m U TFTO LD L
b5

B KB DA R OB G2 A5 KL T4 FRO—BMEREN DAY, kxR AT
EEA KL IA b, RREHA LRI 5 TS, RO FREFEL, BT s k0 BEz T,

1) @ (1964) 13 EEELARC X 28K RO B3 = REF 2 £ LTS,
12) RAIEA (1972) 1 K 2 T F A I HUs o>yt AT FLHUE - OB EA 8 5
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FERETEL R OBCRETEL S 52 L0 5. BiFCi - TREIL L <, LI LIEEARME 2~ A8
EHETLHIROIBIZHVEAERIERZ 52 Tn5., —RICOAEE L, Reh - IRIBEIEM R E 2 £
TWT, NALAGAIISEEIZ REMCBEREAL TV,

REMZEAEZE T TRDE, KOEBYTHD.

WAL AR LT A4 N, AR, A\FRITEWUI B — 7 SOR EFSEREIE VY (AR b X e ek
fiEg), NK81013 (GSJ] R23179) (KiRiZ»», 1983)
TR - BER - DAL A - EEES
INDIEMNIA T 4T 1 v 7 MRk E R

WA A AA RV T4 b, BHIR-ER, BEMREARICHI T H2.4kmiE) 1Ay, NS81412

(GS] R24651) # 1 Xt 2

TR« KRR (FI45-50KEt%) « DA BAA (R25-30%) - WidiEA (F10-15%) - #:8k (K93-5 %).
FHRAIIRE £02-20mm, RHARER OCREIEEZ R L, —HREA2 SICEfRENTWD. DAD
AAIFIKE X02-1.5mm, FEEICHER - REEESM 72 EICER SN WD, Wilifia kX £0.2-1.2
mm, —EHREA R ORI CER SN TS, TR A T 4T 4 v 7 (—EERLR) kA
.

WA S AAEEES RV T4 b, BRER, ERAEARIEEITR2.7kmig) 117530, NS81413
(GS] R24652)
TR - BHREA G6.0REL%) - TEha (125%) « hADbASA (10.0%) - 8585 (2.1%).
REAITAE £02-22 mm, RHEEROROREEZ RL, —RRAREICERS N TS, il
FEAIIRE $04-40mm, A XY F v 7flkERL, ZHORRERBEAZIIAALTHS. —EHkRE
FAICER SN TS, DABAAIIRE 802-25mm, FERICHEA « SR LICEBRSNTWS. Zh
SIMNIA T 4 T 4 v MRk E T

b AA LR, ARTER, BEEARARRACE K 05 km §)17R W32 8 415E, N S 81006
(GS] R24653) 11X 1
BEgh : DADAA - BHEA
MABAFIIRE S 04-1.7 mm, SERICHRA « 8570 SICERIN TS, RHEAITEIREA-TKER
HZEL, KR&E05-1.0mm, VETHD.
I BES - BANES - hADAL - BL - TR
RPRDR-BRRRRARE 2 7R T, DA B AR IREDICEEICER STV,

FROEADICFMRITKDO LB TH S,

Si0, 46.73 | MnO 0.13 | P,0, 0.17
TiO, 1.0l | MgO 9,08 || H0" 3. 06
ALO, 15,19 | CaO 9.51 || H,0- 4.20
Fe,0g 4,49 Na,O 1.88

FeO 419 || K0 0.36 | Total | 100.00

YT RRT - KB
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HAEH AEORESE, BB NREREEEOHRIFCHEA LT LB HND N, —#
1328 OHERERFICTE A LTZ IR & 5 .

m. 3 4« Jil =@

LG (ks < 13 B B BRI 3 A B ELAHC A LT, A (1918, MS) - 4h1L
(1925) 7% T4)IEEELECEIE ), Kb (1930) 78 T4 )IBETTE ) LA, £/, TA (1930) (2 &
o> TG & ks ST

L@V, T OIE 2B LT, ARIEHEO L R O BRI 5 LT T, e LTS
Ii 7% ARERK IS M = ROREUHIBTH-T, LIBEBET 2 b0, VWhws [
B EY (Hard shale) | PRI TWD.

B KRB B R I Tl o T, ARIEHIA TR RS T L bR
3.

AERUBE WUtk T AL 1 & KI5 FI-BAR & 0TI BT 20 & BER 31| E 31 %5 5 7
WAL CWD. Fiz, RERTTESE ML -RHA I b oMM L Cnd. JBEIE 300-800 m ThHDH. HiFE
L HEREREE - B FREER ORI T — 212 JhUE, KBS A CHITE IS 7o CIREICIE < 72 2B
BT, %< OFFCIE 300-400 m T %43, ARIEHIEE P CIE 500-600 m, 5 < FHT LY 700 m
(-800 m?) T D LHEESNG. FRERIUEOSOFTH T MO S L RRERZLE DA
THEEJRSE Z RNTND.

B JIBEEE LCHEIREY b0, RHIRICH T > CRAMEEIRE % A T % K/ ORI
B FIRE-EIRE) ORSE AT 5 BB OEIBR). L& ThEaHs, RS & O G % 2T
FBOEEIE, Wb BEE (I B GRS R ERT (GB14R). & & Ui % &
B> TV B,

RRETIR A 1S, BEEECHERIC IR BRI B 2 7 U, EIRE DD e OBRMEBEIR S % BRte. = ORI
B A em B GBI 0 BT T B ORI IT £ 5. BAMIEK G- HBKAORE, B, B
DI E %, RO CHARERE AL, &= 0RA LY Xebt. HEHEEETRC
A OHLRIT, U & D I B A A L, YLD L IR AR L, CREKE Th S, AR
DRI EALE TR I RHRIO 7 AR R B S 2 3 R OB IR 5 <, Hhh i R
I 0 2R, TITRECIE RO b DI, Bk, Sk, BI-o0RERb0EThY, i
(i RCBEIIG Th 575, L& (CEBEICES, MIEOLOIEET 560055, BIMEEKE L
REE-EE, )5, BAE, L CBHETHS. S 10om K m TREEICHER, #E L LTl
BiTE 5. BPEIREO-RIKE, M, BERE Th s, ABTRICEE & P HBRICRT LS 2
AT UTHEERR LS.

% U M AL P 455 00 SE R BB B 0 0> 7 — 41 ST, VRIE 1,949-2317.2 miSICISE L CTUN 5.

13)  IEWICEEE T, EERUS LTINS LOZV. Kano (1979) ([Z X DB 5.



12 L) E O REE R BE TR
(REATITRBPRAL AT 49 1.7km
430)

1B LI P O K & A B (Wb R A5 AL )

23



24

H14 LI JE LE OIS (Weiseht K18 RO 1)

WIS LJUER DR T TR (kXS BRI )

B FENET A YA N ERE W NS 8 (i B e & R IK GRVE RIS K OV s BB EECE 15 B
DHEMNG 5. TH (REE2,135-2,225m) (J# e (- b R TS & ik OB BRI R K OVK B (D
Hfga7ed. TE (RAE2,080-2,135m) 13yt IR MG (B Vet & 5 & Lk G less K O kR (. X
L H IR R EEIK A 2 AT D B (1,949-2,030m) (X R518 - B4R U B IR A I K B s L
NI OIS BRI 2B A TV D . AR B SR 78 S o Jg e G S -1 o7 — % (1@)1l, 1973)

W hiE, #E 3,337-3514.4 m BHCIEEE L TW 5. RE 3,396-3,514.4 m 8] T3 B K OO E 5 A7)
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D720, BB S K OB EEICE O 28 A T 5. TREE 3,337-3,396 m [H] CILBIK A DiE
HENORY, IRAGOMERKEZHEA TS, Lo GS-1 odhx 5 2.0 km £ D548
AR AK-1 OF —ZIZ ZiuE, ¥RE 3,200-3,400 m MICHETEL, BRAMERGEEE L, KA
IR AT S & e, AN T AEEE KOV NEBIKEE LA d D, Eito X 5ok
[54]g P P s "C R 3,200 m LA EDIRWVETIZHEAE L T2 DIk L, A sk H e & 0 007 &
D TIHIRE 663 m b &IBLARY, BOFNIEBEL TS, M RE AK-1 07 —ZIic kil
TREE 663-1,162 m IICEAE L TV 5. RFMIEIARBMEOMERAEZ LTS5, THEIRBABERSE LD
Ry Mo NEBKEOHBEN LR, 20 5 HEEL008.5-1087 m [EliX /v NEEEKE TR
DERAEGLERD. EMITRRKEMEEEEZEL T 5. 2k, BRI XU 7 » oAb T AR
M H Ik & > BEAHIE ORRATIFSME S K-1 0 F — & 12 LA, WREE 1,271-1,686 m THAL A K-1 K OVREMY
GS-1IZHARTHBEMNEWATNICEEL TWD. T (RE 1,560-1,686 m) (LHE1E GEME H5 2 £ &
L, MOMICHBNY M)A MERIRS - IREWEEIK S 2 E 2R ATH S, T (PRE 1,450-1,560
m) JHK A G- TR AR EIKCE M IR EWEEIKE 1520, BIKEA-BaREE2E AT S. &
HO(REE 1,271-1,450 m) [3RFK G- Bajess R OB a- R E a1 670, RIKAWEERE -
RS2 E 2 b M A TS,

BEFE THEORDIIEEESTHL. ROJEEROBEAEEZ, FTick v BojiEo— X
REREFEIC)R T 2 LG KPEE %2, LINEFRA OBEIRE 08 L CO S BREEARET TR b,
CZOWERAEOHLIINE, KEL L, L&, ZOBERAETS L IETORELICHE an A O
Wik A E 2R/ T2, T2 CIRAEROWSRADEND, AL Lz, LALRRs, Boillgoi)l
TeE i E I LR OEE RS E U T 2000852 b, ROJIELET A HTEOEE RS
O—FAEETEDO S D TH L AREMZK L TV D.

bR A2 oAl - M5 - Sagarites chitanii MAKIYAMA J OVEEME DL A2 ET 5. KEULA IS
ZL<, ALIEAR S ER TH S, KB (1983) | LAviEiriEttA fLiuE Globorotalia pseudopachy-
derma-Globigerina woodi Zone T v, JEAF LI Spirosigmoilinella compressa Zone T
C Barren Benthonic Foraminifera Zone T& 5.

JEFERMEREN GS-1 oF—% (1M, 1973) ([ L, %EFE 3,400-3,514.4 m [ Tl%, Haplophra-
gmoides cf. renzi, H. sp., Goéssella sp., Cyclammina sp., Cyclammina sp., K& O Bathysiphon
sp. 7 E& LT BRI T, Spirosigmoilinella compressa % WiEHICET 5. RMIEHHE AK-1 T
IFHILAEERERTH D, TEE 685 m LA T Spirosigmoilinella compressa % PET HDHTH 5.
RIS SK-1 THHEALRIANREKETH Y, HE 1,300-1,380 m [H] T Bulimina cf. pupoides %
ETLO0HTHS.

M. 4 ZJIEEZELS LI 4 FROZRE

ZEEH FLIA P ROKRAEE, AR IC o0 LT, e LT (F@a) A
BAARFLIA MG (RllaA) PAbAALXRENLRD.
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S ZNDOEAIEREDJIEROL)IEZ BV TR RARAL 2 185 & ORER T HBARE R VI
DIPITHMLTCND. KBETER, —HEREZ2 L CEAL, miLHm L NNE-SSW J i
OB R AT 2 ENEV. EEROE 1L 5-150m, & %2 150m 2L, £ X3 100-1,000m Th 2.

B AREHEINPALALKOEEHEAEZRET L RL 74 PROZHRETHD. — AT TRE ek
ETREBRRLIA b, ARBAZRETHDLZENZ V. NESRERTIILRE, LEICRLIA
OB THERENTWAHZ DD, BKA-HFKEEZEL, BYbT25 & X0 REAEZHEVL. HRE R
K OBCRE AR L, 8-> TR LT <, LIZLIEERRBEZ 7T, R TOR0LE
SNTWAHR, FOJIEHEREREO KL J 4 MR OZEAICHEE LT, BEOREROOIHWE D H
5,

REMBREAEZET TR L, ROLBVTHD.

WA D A TGS, \FRETIAI RO SCHER AV (b i R0E i PEE), NK82135(G S ]
R23184) KiRiZA> (1983)
e BHRAT - AD AR
I R - R - B - W T R
BERR - PRI A 27 4

m. 5 % 3% % 2 &

T

PR (g AIEA (1962). JLsRBEK BRI LRI IR (413722, 1962) K USHBRIE HRE
g CELEDy, 1963) TiE, it)HJ%'L:*E%’?é%%QEEP@%@%%;/%m%m%k L, MNEICHR
TOEETO LD EFFERLIEE LTRIIL TS, LaL, ARIEHETIE LD 2 20%(
ENFECEETHY, &8 ROW)E OIS K& O IK GIess O/0 22T Tkt LTl L Tn
L Emb, L THERLIE EmERLL)

PRI, g HERER TP D b RAESF AR 20T THEH Lo b 0T, ARXINE kL
WCoafi L, EE LT (ANA) S5 @Ea 2 I Dsma RORMEARE N D,

Wi AR it s N o i LT SR I LIS AHE T D

PWRUBE ARG HISALE O BAR (IAFE 2 & T O @i AT - /i (LA - A1 Bk O
FAE LR DA R - NI - IRZR T, SAMORE R —#FICELIHKIZAM LTS, 1F
NS, AR e s s RE AT AN E B AL B VRN AE RO #91.5km A 5 0 T K OVHER I /04 LT S .
JEEIX 0-700 mTodh > T, HKIZL D ESOLEAZE L. JLBd ik Xig R & AR gk & 2 58T
KBWIZRD &, 2 5OHPKITH A S, T O3 AL B 5 B M5 755 7)> 5 AR R HUs AL TR 2 25 5 \
BT 2L LR TH S, BRI —H COREREIL 300-500m Th 5%, KO HIZITIT
TEWNRFITH L 72 % .\ B ORI R ORI IR A SK-1 12 LEE/E 100-150 m TH 5723, &
ZVE 5 D H AR COREMBERAHER B 1 TR 0m TRO b Loz, FRIERZ s O 53 st L Ry
9 7km X B ALAI12km T d 5. &)1 B HERRS B M) 1 HERS R R NS N T L T D,

b D T D IF AL A U [ ] i B 70> 5 AR [ MU AL 01 28 D WY AT - BBART -+ T JRET R OV ELET
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DOHIK ToH . FEME) | EFidE BRI —# & 0 305 TIZEEIE 500-700 m, Fric &b 700 mEl biZEd
5. ZIZTHEFTROFEHIAT ATHEVRBICH S R 2 AR LTV D, @A) B /R I LA
WCE D —HCIEBIEIL 250-500 mTRee#i< 72 b, & ZOmMES-FE 5 Tk 200 mEL F &80, HIZ
5 OBIEHRE AK-1 TITEE 0 m TRARD H7eh o 7. ANXE s R e tish & | ALy ok
A S K11 AU AP EIE20 m LA LD R Z IS ICET D ka2 ATHD. E,

BEARMTRAAER T 1.5 km AHEZ ORI b D BEDOAEBRRO b D, &G HERERE G2 & R g e
FERFRIH] (BB27B4) 12ANMT THEHY L7 b T, I ERZIEE O34 fi I IR PEAY 13 km X FL#) 15 km

(A Bt v 75 [ il il By VAR MR HUsR N D A2) TH 5 .

BH (AN SR SRR 2 IE A R ORE ARG 28 U, SRR @A A e
HIZEVE - RBELE R OAPIE T A YA MRS 21> T D, 1300, IRICE T 2 e &
OERPEEEIRE & e B, RIS IR S 2 WG IR G RAE K QBRI S & T A D Bk ATV D, 1
N, ARATA YA FOBERBAE T TROND . RIEREIIRKG-IKE, Bk, B, £<o0
bONH T AE, REA - BOROANAORREZRIELTNT, ZLOHBHRAEEBEINTELT
FETHD. BMMEE L RoTWLZ e d 5. LIE LT RFRARE IR O & & IR B % R~
T OEE6N) . BEORESIFI0-20m, L Xi20m PAET, A L 4 ERER TS (GB17IX).
L KA T BER AT - KILBEEIRCE ROk ILABE 2 2 & L, BERGE R OKILz A7 285l
PERENTVD. LG KA, RKERPLHEKR (L EITFEKR) ORKEAE-IKE, BRR, Bl %
KDOLDONH T A, FHifFe KA L KL, ERICKILFEZEIKEMERFTEL T D, —KRE
WCRT, ABLIEELOEPAKR TH L GRS A VHIIN). ZnbAmBN—EmIciSIL, £
Mkr LRI O KRS A L, HRZEE 2775 (GB20) . AT « ¥ MEREIRAG-AR,

F6I F B2 L O R EEL & RV (U R SR R
AT D TR BIVRYY) IAIBAE TR
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17 RERZINEOWE & Tkl TV D REO K
(o HEMTE AL 7 91 6k D HEN IR F D)

18I SR L L ORR M k& i O KIS B B9 RPERZIEORHEO 1 >TH D AL I
EATT B KW (it 41 K7 794, 0km 0 B L DB KA (Heieh )1 3
LA K4 Akm O
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5201 SR EL 22 LS o0 B A JE B A R 9K e (AL o s g Higk
JVERITI)I RO RS (RIRUED», 1983)

9, ZEBRAETHH- T, KEZ 02-1.5 mm, & &2 20mm Y EOANAESEL TS, E
SHEm-108m, FrickV20m U LETHD, LROZIE AL BEBEZRT I LRnHY, PRREHE
Y. FAE O KINEEEER S B ORI ATEE 2> T %, BEEN TWDIE RS - K A es K O
BEKAITE S 1-30m T, ZUZEKAETICHIES N TN D Z &ALV, BN TIEEW b D K ONERE
DRV DITEK L THE. ANGT AV A FOEIRIIIEE m20m Th-> T, EHEIFKE-JKAA.
Bk, REARCANAZSTEL TS, ZOERKTEEEOANAT A A MEKE L REED S DIT
BTsiExbh, RO FERLIEOEHFHOLDOTH DL S

RENREAZF N CTRLE, ROLBY THD,

SRR A 2 IE, e, BEUTTRAE TR 7km FAEMGE TSV, N S81004 (G ST R24654)
1B 2
Bidh : RHEA GL2F &%) - HiEEA (7.8%) - /R (2.6%) - #5895 (1.4%)
AERITHHEER-EKERICEL, KX X02-35mm, BHMER LT IchimkiEEs 1L, S
FEDEDNREL, FlEThH5., T AIIAE S 02-17 mm, WhZERL, %, Hffchs. L
AITREX02-12mm, FEETHD. TN OBAITEBDIREZ 72T,
Ak BER - HRUEA - RUTER - T T R - 8-
HT AR mEASE R L, FETHD.

SREREE A R A s, AR, Y RS RIR ERAILAEE 5K 3.4 kmftir, N S81008 (GS] R
24655) SR 1

PES : RHRAT (2065 %) - WIBIEA (27%) - SKEREA (0.9%) - 86K (1.1%)
REOTPMERG-EKEAICEL, K& S02-35mm, BHAEEROE S ChiEEz R, FETH
5. TEHEOIIRE & 02-1.6mm, & SITREROBRBEEZR L, DTNCRIEaICERENTH .
SR 1IN E £02-1.2mm, — A ICEBR SN TWS. TR GBERITERRR % 72T

Al RRA - BLA - T A - BRI
T ABERRERME R L, OPEBEIN TN,

FROEADEMBIIRDO LB TH 5.
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Si0, 62. 52 MnO 0.10 POy 0. 34
TiO, 0.89 | MgO 1,93 | HO* 0.80
ALO, 15.97 | CaO 4,40 | H,0- 0. 63
Fe,0, 3.12 | NaO 4,80

FeO 2.31 | K,0 2.16 | Total 99.97

YT L KRR - KRBT -

SRBPIE A S 22 L, YA, R BT SR L & A e 15 D790, 9kmiE S 7V, NS 81003 (G S ] R
24656)

BEAL - RHRA QL8 HELL%) - Willia (2.5%) - A (0.7%) - #:85 (1.0%)
MEAZPHEA-EKERAICBL, KX X 0330 mm, BHEERO—HTREWREELZRL, FET
5. TEHAIIRE £02-1.0mm, & XITHBEOWENELEZTRL, Fifchsd. HERpEaiiiE 02
-1.2mm, &, FfEThHs.

Ak RERA - BURDEER - RO - T T R - 8K
W T AR B A R L, HiRECH D,

ANEE A SRR OO L, S, Y IRIrEILAE 5 $92.0kmii / Rigyy, N S142

CALEY
BEgh : AHRAT QATAEBELIL%) - MEEa (5.1%) - SKEREEG (2.0%) - 88K (1.9%) - A3 (0.1%)
HEAZPHEA-EREMIJRL, KX X02-40mm, & X2 70mmBlLICET 5. BERER O
THAREEZ KL, HEThs. TEEAIIAE 802-1.0mm, & SITHRERL, HifETHD, %Kik
BAIIRE £02-1.2mm, FfECTH L. ARAITHFBE, KES02-05mm, /N, LEThHo.
FHL RRA - BURNEA - RUTEEA - T R - SRR
7T AL ERARE R L, HiRECHD.

SREREE A A PO L, Vs, RN SR B e R 4 AR 0.1 kmfhiir, NS 81001

(GS] R23175) HIVIXIfiK 1

Bidh AR (718 &%) - AA Q7%) - Wilia (1.5%) - SRepa (0.6%) - 865 (1.3%)
HEATMEREA-BHIREAIBEL, K& X03-50mm, BHHELRL, FECHD. ANAIEZHMEN
Hipgta, K& X02-20mm, & XICHEHERL, SMERITDO TP S A MELTODA, INERIEH
i Ch D, WEHEAITRE X 02-1.0mmT, & SITEEOWEETLERL, FRECHD. REHEAITR
X X0.2-1.0mm, FEETH 5.

ik REERSEES - T A - $E
H T ARG EMEZ R L, 1FEAEBESh TN

ERROEFOALTFHBITIZ D LBV THD.

Si0, 64.25 | MnO 0.13 P04 0.22
TiO, 0. 69 MgO 1,58 H,0~ 1.86
ALO, 15.68 Ca0 3.94 | H,O" 0.16
Fe,04 2,41 Na,O 4,40

FeO 2.96 | KO 2.55 | rotal | 100.06

ST AR s R
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SO REREAEANAGT A VA b, SR, BT ALK 2.8 km H8)IIAV, N S29%4

FIVIKIhRE 2

Bigh : AR Q0.6/E%) - ARG (1.8%) - #85 (1.1%) - BERE (02%) - A (0.2%)
BEATPHEREACEL, KES 02-40mm, BE#EZRL, BROKETDZ LD, HilEcdhs. AN
AR, K& S302-12mm, FECcHs. BEMIBE, K& X 015-04mm, M D&, #Hifif©
HD. FAITKE £015-0.3mm, /N, DR KESITEEEa LA D.

A AR A R

APETAFA N, alR, RERTTRHAEHITH2.6kmAE AT, NS 564

VIR 1

BEAh  RHRAT (33.5%0HkE%) - MAPIA (32%) - #K8L (0.1%)
ARATHERAICE L, KRE S 02-40mm, REMERO—MREREGEE R L T0D. DT IR
S ER STV DY, R b ONEZ. APIAITESE, K& $02-13mm, HPHICAS
YA MEL TS,

Al WEERRRE L, DTRCEBRL TV,

BOEER Z<oBAXIEERUIETHZERICHE L, WEICET 2MERS - BIKREJRE
ExRERA TS . Ark b i B sk i VS TR D) g T o — 7 R E R A2 (Rt s),

AT O FEIC 2R 0EEREZ (REWIIZRE) RERZUEPRNESITHEL TV D,

m. 6 &4k

ﬁ

i)
Es)

AR LpThCE CBrdn4)

A LRG3 &) & BT L TG, AR RIIE IR B 0 LTV 5. A Gadim s R < it
BOEDHEHEMIELZ2 ENr bR IhTnd,

il ARG RN O BT RS 2.2km AHE DA ROETH D (F21K).

AWRUKRES ERITERUNSM IO LR OBRMATICEL —HIaf LT, BaMNEL
(—HANR) 272 L, K& ZI1EK 02-0.8km? Th 5.

BR WHCEREIIKAIRAG, REAOBGEESEL TS, AEABEHEOBEORBA K E S
DERFELL, BERO—FIZIE, TAVA IR bDOLHD. 2 OHA, Ak BERKV
ARAAEZRNTND. ARSI SICHEESEIZR > TV 5.

RENRBEEEFETTRLIE, KDOEBY THD.

BREARKCE, BaMEE, T REEFRN2.2kmft o, NS81212 (GS] R24657)
VKT 2
BEdL - RHRA (2667 %)
BEAIKEREA-TEEAICRL, K& 504-18mm, BHEELRL, FfETH5.
G N T AT AE - MEYERZ R L, KE S01-03mmOAHRA R L RICET 5.
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21 A ILFERCE OVRE M TE O KEESH (Re T REA I 7 £92.2km )

LROBHEDICFMLIIRDO LB Th B,

Si0, 69.64 | MnO 0.04 | P04 0.12
Tio, 0.31 | MgO 0.19 | H0" 0.42
ALO, 16,17 | Cao 2.37 | H0- 0. 06
Fe,0, 1.42 | Na,0 5.74 —
FeO 0.85 | K0 9,96 | Total | 100.29

GINT : KERET « KARILD

TREBEH  M)IE O F-CREEEKE B & IS L2 fAtsra & B2 ond. LnLan
O, GEEEPCEEE AT 2 KEE PIE LI UIRRERROANA, L EITHEARRDLILD DI
L, MAUFHCE T TR D AN EZ RO TOBRAEBRAETHS. O X9 A EOEM
b, LEERAS T E & ERILR A K IME I TH D AR AR LTV D

m. 7 fi I JE

MIE (fad : BEER TR (1918, MS) K UWRL (1925) #% IR GAEERE) LA, %
D%, T4 (1930) 2L > THIE & Shrz)

M 1 )1 g A e U C, ARBUE R 0 A - i R ORI BGEICIA < 434 LTV T, =& LTHEIR
YR K O D72 . I8 T &)@ & BRI, BREI M SIS = R0 RENHETH 5.
MINEERRLT 2bD1E, Whwd IBEEE (Black shale) | EFFIN TV S

HECHh BRI SR R —H T d o T, ARG M PN Tl Y R AR 5 P91 R OYR
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Xhi—Hm L AbnD.

REARVEBE WEEFE L~ OMX, FFANE RN & GETT RAF AL —H & 8%
T MY /INGE VG 5 R S5 —#7 O MK B O, REARTHERE - L —RHR D BT 0 & 2 FERT At i 5 12
EHEE L TRRIIBE S OIS LTV 5. RS - JBFRELR ORIEH 0T — 2 Ic i, &K
(3] i e s Al V5 S C IR EE AT 1,400-600 m LIRIZ /3 Ai LT 5. KIRAIZ R T 5 T AT < ITHE
WEWATIZ /A LT 2. AR Ml 78 5 C LR 2,400-800 m BAVRIZ /34 LT 2. e fif
i Je O O VG 7 — 85 TIZTREER 2,400-2,000 m & HFICEEVFTIC MM LTV A, LF RO, Hicw
FAT AZHEVRITIERWFTIZ AT 2 £ 91272 5. ARIKIEHUE P % 0 O HE CIEEREAR 500 m LIRIZ 47
g 5. ZOFF DKL TT—HETIFIRERT 400-200 m DR THFITEOFNCHM LT WD, JEEIE
150-1200m Th 5. iz & ILAERAHE - B 7l L ORI O 7 — 21T KT, AR s ©
13 300-700 m T 5. PEHERD 5 BOHETIZEE 150-200 m & 2 < @S, IS < ISRV RITE
<725, meRTidEH L O O G —#H TIXIFEFICEL, BE 950-1,200m, ATz LY 1,200 m 2L kiz
ET D, EerodthgEEFREIF —#THEL, JEE 800-1,000 m, ik 1,000m L LTHD.

A MIBIXSERVBEICLY, WKEREEZFEL T2 EMR MRS EE LT 5 Tt
BRI & BB RpCA T E L 2T bivd. FE BRI E & o TEE L, £ Bt
FEERIK R & B B & TR AR AR T

LB

FEITFEE LTHIKAIENORY, PSR VIEERA TN D, BRI R OB EEIR S 0 2 <
HOMRE (ESH10em BUF) ZEICHA TV DA, HEKTIIEIE L. IR ARSIR, 8
HoLEZ@iarL, BtERNLIVNE, LECWETHD. Hiftte il x RA-HKGA TH DA
B2 LIKAGA-HEAGBEZRY, 5-10 cm ORBLAIZRBLL, XiE2-3em Db AV FIZEIND.
ZOBHEAHEFBRICBONL TN ENH D (F2R2X). WEIIRE AR A, Mk-dh, %
KEThD. ZOWEE, REBRUEOSHT HHT, EITERHE T K O LA A8 3 T o0
BORKERE EBEEZRTZENDD.

2 g Mgl AL P8 i T 0 B R EEIR B 0 7 — Z I LAuE, R IZEREE 1,370-1,949 m [BICIEAE L T
W5, THED GRE 1,465-1,949 m) |38 E- B EATEE K IKARIKEIREDOHEN LS. B (8
FE 1,370-1,465 m) 1%, ik B EHEEIREMBICET 5 & B2 b s, ARXIE KR 65 o &
Aege G S-1o7—% (f&H, 1973) (X, AJIEIZEEE 2,381-3,337 m MICEEL T\ 5.
TRJE 3,308-3,337 m [l FES-LIEREEDCA TG CTH D . BRI 3,212-3,308 m [ (LM IK (DR JEE 5 B 72
D, DENCHOOBEWEERICEY OWEEHRA TN D, R 2,879-3,212m HIZRHBOOIRE - A
DB R K IR A DB RIS D HENOR 50, BRI EEICBWTESTH D, 2,710
-2, 879m TR E THUE R AU bR D . EEIRG B AR EAORE T, RE-TEORIKE & R
RN & e, TREF 2,615-2,710 m HIIZREIK DI - JK [ O JE B BRI K OSIPRLID BRI O HLJE H &
%, TREE2,413-2,615 m T & L CTIFIKEIRAE DRV, JREBRKEDHBEZHA TS, RE

14)  TH-EEEPCEEE, b L <X RELBEKEEICRT 225, RRoRE E, EMOF TR TH L. LUF R
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2,381-2,413 m fii% E¥ LK EHSE TH
%. FRoOEMRGS-1 0db 4 HG5# 2.0 km

FHEORBEH KN AK -1 OF =& IC L i,
TR 1,977.8-3,200 m ICIETEL TV D, 8
JE 3,136-3,200 miH] 1% T #5 L AR KA 8 ©
B 5. TEEE 2,960-3,136 m{i % BEAE (4 i E B

HETE L, BERE- RO &P,
VIV NEREDHEEN T 2B H 5. HRE
2,905-2,960 m I3 JK € - 1 R B R K S -
TV SRR IK A Fe ORIV D B RIS (6 T
B AENEEE 72T, WE 2,821-2,905
m MITEBAEEREE =L L, Ka-Af

DWE - v NEROVRE O ERIKE & 777,
FHCE D BEJELCW\5b. BE 2,750-2,821 m
TR A - A PR R B R A ) B

JRAE B ORI MBI BRI S O A g &2 F & L,
EfEs s ATV D . EE 2,620-2,750
m BT RRE-BBamEEess s EL L, K
HEEEIK S 2P TV D, R 2,525~
R DI T e 2,620 m MR 4 6~ 1 6 0 HDREBE D T O
weEles & OHfE A Y. RE 2,470-2,525
mfEZK A6 (BU%) AL B RECE K BB EEORIE CTh D, TEE 2,413-2,470 mEIX &K G
~ ALY BB S > DR 2 IHEE U, T & v B BB EHA O IR IS £
5. TENUIRRRRA-FREAICAEIL L, SBOIEIREH O BRI o #4574, BA O 8K O
RAYRI T %% G A TS, TRE 2,350-2,413 m I K (A - 1 €U MIDRIEE G 5 12 B - F i o £ i
EET. FEITK A G- KGRI B RS 2 Bk OB aiRa N En, LIEEIC R 512V HkL
T 2. PREE2,299-2,350m R V3 PR (- K A R (- Rk IK G DI IV RIS & E & L, FHICHIK G
EBRBIE S K ORBEEIK G BATWD. ZOWEEKEFICEEREZE TS, HRE 1,997-2,299 mfH
IEEE LR a-BE RS TR RIENCE 2 5 7, B Ha-DaIREEIE R O EEIE 28 A T
W5, HREE 1,977.8-1,997 mfHl % E¥B-LIREEIR S EE Th D . AR R S L 0 R0 K0 o
HEEAK-1OF—ZIZ XX, RES27.5-663mEIZIFTE L, M)IE FEIIRE KRG L NERAE % =
L, BMWEEBRATWD . EEITEO KK GEE & et oML S A 572 0, ARKIICE AT
W5, 72k, PABRRRE DR HITE A 0 AL T, AR & OBAT ORI SK-1 DT —
AT EHE, BREE 782-1271 m BICHEEL TW 5. ARIE FEE (4REE 1,000-1,271 m) (3SR (-
BAEELTLL, DTDIKAGIREEIKE K OB RIS 28 AT 5. Pl (FE 905-1,000 m) (%
BFIREJE A E F & L. IRAGREDERKS (B 959-987 m) ZHA TWa. EEid BGRK s
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HETHD.
FELEREPCOEEIE (M4 T4 (1928)
(2 & o T FEB-LEEKAE T D4 PRI D THE
MAani. zok, Fili -4 (1963) & -
T FELEEEIR A DA TS X Tz)
8L R A R g DR I, AR
T HNTEN R S —#Ch . JEIRI1£0-350
m Thb. HRAHAIT TITELS, 250-350 m
THDHH, 1ZN T, A X 76 5 ¢
X 0-100m Th 5. M CTIdJE/E 25-55
m, A X s AL P S K OV e & D o0
LY TIIBEI2Mm DL ) THS.
AEE T s 2 E L, KIREGTRE
DOHE # A, L EXICHEZ T, B
SV PR A VR PR e B O P AT — oo B X
ErELL, AEKNBERER L EITD
BORKABEZHE> TS, SHITRER
LOANA, &EIHBEOEA L AT 5
H-TATA NTHD. AR E, BT
3 AR TG R o e A )
R BRI (o ST BAHEREY & R NG, BRI
Hokm D A} B H 5k 8 H T BT 07— e R
RITRHART TR B, A WLTRECS « Z)IEOMERE R EOAMEZ S A THNT, —#<T M8 EHI
STHRL TS, B FRAHEYIII <AL, KRIBHIEFEETORBATROND . BRI
JRAE TR G- A6, )5, Rkobo ko bonby, LXICEREZRT (BBX). FiifE - %
BIITERCE B O T8 OREIK Gleis O M- MEE 5. B - oRIBEICE 1Tk - P, 8059, 1%
FETh-T, BERZRLONL, FKERSEEAE FEml FORM) 2727, Zhicb FijE
J OV JE OIE IR Jess D AEE-TEEEE T 5.

AN [ g g A P iR O JERERRBEIR B ph D 7 — I K AUE, VR 1,950m FHE TS b, L V. K
5] s M G R P S o0 g P AR G S -1 o7 — & (f M, 1973) I LA, ¥REE 3, 308-3,337 m [HIZ ¥
EL, BEOBEEMB MRS EEIKE NG R Y, GBS - BEOEE S N OHE SO ML S
ATVDY . EFLOREN GS -1 0 dbx BUUTR2.0kmfHE DR A KN AK -1 OF — 22 Lhid, BE
3,136-3,200 mH(CHEAE L, JK - ABEMEKEZ L L, —MREE-RAHEEO A/
REARL, AEKICEDHbRLND. THIZBBEAIE L OEBRITR > TS, A X HE 5
LR LY ORIARE AK-1OF — XK, REEEZ RN TWD. o BER X R ek v

w

15) &5 EAWHERI TH S 5.
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0 OIIEE T, AEEHEE E OB T OREHSMNE SK-1 THAIEEZ X 2, & LTI HW
tEZBNS.

AR (ke 0 TR (1928) ISk - T RECCBEICAE 0L BB THMA Shiz. %
D%, Wl - A (1963) 12X o T EE-EEEERKE D4 FIAHE S 7))

BRI R OB T, ARk = T A R N R R Th D, BRI
0-400 m T 5. HHATITCTIFEL, 350-400m Th DA%, P - L7 L O I A > CTHiRE
JE 2P U TN 5. AR i o s 5 % QL P TR 100-250 m CTdb 5. AR sk 7 V5 330 C U@ 220
-30mTH 5.

AREE LRI FE 2 28 L, BIKAIREOHMBEEZRATL Y, £ E2 R, Bl Aps Tk
BRI E K OB YA - TR BRI S 2 FE & L, [REK BRI S ROV T R DERIK A S & 1> T
Wh. HBEITBERLOCANA, LEIDBROBALET LWRBCE-TA A N ThDH. BARAERY
&, BTRAHRY & 0B DD . BATHERIIT, AR RUE sl R SR o FRT A PR OV 32
WM—HTRLN, 4-5KRDBN, K4 DOEXI10-50m, HHTIZE Y 50m L ETHD. LIZLIE FALIC
K HREREJEEWMVIAATVD, FLETFEEH VAL THRATHBELIZZ L2 LR LTWD. B
T HERE Y B A MR I D <, RIKIEFE P ORI TR BN S

FRlEmR A B E iRk - A, #K55, RO oNREL, LXICEEEZRT. BAazkE 25kl
TRAOKIIEEE ZHICHT 5. TR OARED bR L AR O 2 LT 5. BRIERTREL
—HRLER I TR - B, S, BAE THo T, BEPARALONREL, HIKGIRS L AEE R
T ZAUCH FALE R ORE ORI GRS O AR OHNEEE G AT D, $iz, BMERARIKE L |
JE %729 (24 K OVEE250) .

241 i) L E RIS I R 5 % B S HERY) O R
(2 MR BRAR L O KA 12 5)
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S50 )1 L E IR IR A T OB OB BE 0D W M A R
(Y SR

A X gt b 3 b G S R o0 R B R BEIR B 0 7 — 2 K, TREE1,370-1,465mICIETE L, RFIK K
sV NEEIRE (IR AECE) RO OIRE & OAEN He 5. ARG kR v i o &
RUEREN GS-1 DT —& (M, 1973) I LiuE, BE2381-2413mIC#fEL, IKEGRORRH T A
BORIKEN DD, LR GS-1 0dbx WK 2.0 km 5 DF$EHF KR AK-1 DF —ZIZ &
FUIE, VREE1,977.8-1,997 m BIICETEL TW 2. FHEOHENIIIK A€ (—HE @) HURIEE S (2
AR L, P ClIilABCE O AREIRE IS LTV 5. ERIERERK G- KA R NEEIX
o B ONRE PR 0 e iR B 8 OB IR b B BRI S 2 e AT DL eds, REEORER GS-1 odbx HAHKI3.0
kmfHEORIBHREN AK -1 OF —F 2L, HIE 22552278 mEICIEEL, AMT T AEEIKE
MH7e . AR R L R0 E Y ORBIFRE AK-107 — 22 g, RHEE KT
W5, MBI IETE % Y 0L T, ARRIEHUE & OBAHEOFRIEHAMNE SK-1 07 —Z I Lt
TRIE 782-905 m RICIEAE L, MR-t tieks &K A a-TF KA EEE - KA AR A EEIKCS « <>
A NEEKEBD OHEENLR5.

BEER ToRIELEATHD. TEHLRMERETHEO ZEWNL LIRS FITE, &l
J& A OBKILIE 2% T, B ORIRAIRS & 720, KJgE FAOL)NEE I ERERY. Th
LR R O 53 A9 D BT CUIEL)IE B OREIK LG O _FICERER A EEE B U < X ERMENIDRL- ok
BN OO AREE Lie, T 2T FACEREEEPCS T8 IR T 5 A RHERE Y 2 FOro &)1 e %
Hlo CWBHIRRONE. ZOREMEZ BT 5 L REICHL 220, &)IBOBEIKEEO EICEBEEAIC
MIEORFIREBTRAENER>TND., ZOZENLAEEZERTLILOTRNEEZLNS.

B A% Sagarites chitanii MAKIYAMA 728 FEEGRYS @ IC & 4, KEMLAIZZ L. B
R ORI BT R TA 220, 2K L THEALBEANR L 25 (B 4 K) . K4 (1983)
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Fa4ER mEdhoFILRba Exk, 1967, MS)

Globigerina pachyderma (EHRENBERG)
G, foliata BoLrLi

Spirosigmoilinella compressa MATSUNAGA

Cyclammina sp.
Haplophragmoides rengi AsANoO
H, sp.

Martinottiella Communis (4’ORBIGNY)
M. nodulosa (CUSHMAN)

WL AE, MIE T8 IR lEPE A FLHZ Barren Planktonic Foraminifera Zone TH YV, JEAH
fLH X Spirosigmoilinella compressa Zone LE# T Spirosigmoilinella compressa-Martinottiella
communis Subzone T®» 5. f)IIJ@ L CidZErEfH fL R 1E Globorotalia ikebei-Orbulina univer-
sa Zone TH Y, EAFIHRIT Miliammina echigoensis Zone TH 5. Fil - f4 (1963) 1T L,
TR TS B ) s A I i V58 0D M8 BT 45 SR e 5 D KAR) N AL B2 D R L R BRI S T L T D Wik DA R
DIRDOE ZE LT

JERFFRHEAENR GS-1 07 —4% (fEH, 1973) 1 L AEHEE 3,100-3,514.4 m 8 1%, Haplophrag-
moides sp., Martinottiella nodulosa K % Uvigerina cf. yabei 73 EERIIZIET 5 1% 2>, Uvigerina
akitaensis, Bulimina pupoides, Goéssella sp., Bathisiphon sp. K OV Uvigerina sp. b AL 5.
PREE 2,420-3,030 m [ TiX Martinotiella nodulosa-Bulimina auriculata FEETH TH D, 2,630
mll & XA LR b A& A, Bulimina cf. pupoides, Uvigerina cf. yabei, U. cf. akitaensis, Hap-
lophragmoides cf. subglobosum, H. cf. emaciatum, Martinotiella nodulosa } % Cyclammina
japonica NHEETH 5%, Melonis pompilioides, Bulimina nipponica, Goéssella schencki, Val-
vulineria sadoensis Jx OV Globorotalia cf. oceanica M EFEWIIZHET 5. HEIE2,640-2,750mfH 1%, &
KRB DI Dy, REETA EALO b ORI 5. RE 2,760 m DA, RN L2V, Efiob
DL OBEE % FE L, Martinottielln sp., Quinqueloculina spp. & O Uvigerina proboscidea 73
B Th D, BilEMED b O TIE Globoquodrina 23458 & 720, Orbulina univera BPEHT 5 & 9
272 %, HEEREER BT — 22X, Martinottiella bradyana tarukiensis-Cribrostomoides cf.

subglobosum Zonule T 5.
M. 8 K {8 5 )&

KEHB (M KA (1926). Z0f%, B0 (1982) o koT [REFKGES], KIE (1936) I
Ly TREFBEELE LREnk)

TR AN B 28 LT, ARSI S A LTS, EL LTUA MENDARS.
HIBIE )| B R W) B I — 0 2 R DI H -, 2 OHERH A MU B SIS B A T 5.
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Bk AT RESFETH - T, AR
W HUR N TR REAR T AR IR C L <R
bhb.
AWMBRUBE GERTERAAE) S R~
VTR & 0 C 0 FENTRR )| RS 12 2 B
IR A LT B 1E320S, ikt
R+ = FEMT & AR B 7 40300 K O fift A4 ©
Rohd. JEEE 150-1400m Th 5. KX
ES P 3ok o 0 R OV C ki <, 150-400mC &
L. ZhiZx L TIEE <, 400-700 m &
JEL 720, WEHIZAT < IZHEVy, 1,000 m Lk
&7 % AR HitE R 7 S oD AR T T A
KOV O —H#CIEIEFICE L, JBE1,200
-1,400m, A5 PR & Y 1,400 m LA 1T
T5.
£ OKEFBIELMEETEL, B
- BEVEREIR S B O B BRI & B A TN D
DOV MEFEFREO-IEIK G, Sk TR S
B R o | &, RHBIZRBLRICE R, MIEO X 5 1M
(R M 401 7km ) FieLigw., ELFCAEREN/RALND (5526
B). YA IR - K, ARk, LI
UIERERE 2R L, —HMMX TCIII v NEEBEOEBRROND. T IC/EWE L D, fEf
@ ORbE L KBk R 7r 5. BREREDCE R OWYEEENCE 1L, IKAG-Af, KI5, BalE, L&
WEThHD. 2BEHEENTHT, ES10cm-2m TH- T, FEIDNET 5. 1INICTHEE OMHEE % #
ATND.

AR [ i M AL V8 S 0 D BB R SER B 0 7 — 2 IS K, REF 488-1.370 mElICIEEL T\ 5. AJE
TR (JgE518m) TS (%EE1,290-1,370m) (ZRFIKGIRH & EL 45, P (%FE1,220-1,290m)
R R A A & £ & L, IKEATREEIKE K R EAMB S 2 A TnD . BE (852-1,220 m) 133 &
L CHFREIRAE B2 Y, BEIK K BRI R K R b A NEERKE O EE 2 A T D,
ARJg A (EIE364m, B 488-852 m) [ERFIK AT IRAIRAH B 70 D . AXINE Hisk 7 P4 350 o0 & 1
MHEAER GS-1 07 —% (RH, 1973) I LA, TRE 942-2,381 mAIICIEE L T\ 5. YR 1,680~
2381 mEliZE & L CHIKEDIEEN DR Y, —HICHIRIID X OVEBE RS 2 B A T D . HREE 1,873
1,886 mft i3 [ A D I~ HELRWEEEIKE TH D, RIE 1,575-1,680 m T E A 218 L, BIKEE
FeATWD . B 1,320-1,575 mRKAREE RIS BV, REERKE OB EZHRA TS, HE
1,240-1,320 m iZ =& L TIKED IV MENDR Y, BEKEWE K OEKE 28 ATV D . TENTIK
BOUIL MNEEMBEE OB IC e > TN D, RE 942-1,240 m IXIREW % T REO TV Man D
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BE27IX SR B LA 2R D KSR RE R T O

ZIFW-E SR RS E T D RER A S & B O A #E A9 5 KIESFREAE ST D,

. ARMEHE PR L 0 LR L OFREHRE AK-1 07 —Z I i, HREE232-527.5 m [HIZH#E
FEL, KEov MNETRSEZEE L, RE 431-5065 mifIc @A 2 fite. JLEHICE S 15 m OBEN S
5. FABEARE IE T % 0 O L ORI SK-1 07 — 212 Lhux, AJE T (RE 260~
782m) |FEE L THARAKARENHRY, PRE 500 m 3T L 0 # Rk IK QeSS T 5. JLEE
A< OPREE 730-782 m [#1E, A RRIK GBI Jeis QUK s & A GBE B EEIKE - kK ~2 b
A NEEEKSS - BAEBKE R ENEERE R LTV D A L (B 180-260 m) (XKFIK f-
WK AVRE 5720, EEORE 180-215m FIZED L OGO 2 5 L& 2 HRA TV 5.

BABERE ToMIELEETHD. RHEEBEKARED LICERD VIV MENLARE L.
BE27INTIR T K 9 (AR X s AL SO TR LR R T D BEIR A TS 2 AR JE TN E - Tk Y,
FTARTE FEPIC LR OBIKABEE 2 ATV D.

tam MR L Tt ane <oy, WIEEmba 2L ES 5. MRka O Sagarites
chitanii  MAKIYAMA (X, RO FEICET 228 EMTEEBO LRV, ZOIED, V=0 Linthia
nipponica YOSHINARA 3 EENTWA. eds, HIBIAEZET S (F5E). ki (1983) ki
I, BCH TR R SERE R T3 EE A LR Globigerina pachyderma (dext.)-Globorotalia
orientalis Zone T& v, JEAH FLHR X Uvigerina subperegrina Zone T C Praeglobobulimina
pupoides-Martinottiella communis Subzone T& 5. R{EFE ¥ CIXilEttA fLHRIL Globigerina
pachyderma (sinist.) -Globigerina quinqueloba Zone T v, JEAEF fLHIL Uvigerina subperegrina
Zone LT Uvigerina akitaensis-Epistominella pulchella Subzone T & %.

CHINZEL (1973) 12 J AU 1A e it ok SRS B % SR GAE S B [ ok 9 02 53 A1 4 2 AR T J OV i g v 0D
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FREA (Y R ILAL 2 P 5590, 7km o/ IR O G I

IEIEN-S KMEFETO T CHBERBLIE LR UAEEBEZ ONDAEEEAT DM, FIAT ISRV RISAER R 72D,

FUEAREIE, - TRR SN DEOMAE L AEBEEDOHRIZ L > T4 OOMERNHN SN D.
AWM E T CREFE L L bolliE—&T 2RMP O b O Nuculana-Turritella FEETH 5

€ XEIN

BREREERNRGS-107—% (f&H, 1973) 12 XL VXHEE 1,700-2,380 mffix Miliammina echi-
goensis-Uvigerina yabei FEHETH 5. WE 1,940 m LLE L Islandiella japonica, I. cf. yabei, I.
norcrossi, Bulimina cf. pupoides, Pullenia apertula, Uvigerina cf. yabei, Cyclammina cancell-
ata K& OV Epistominella pulchella % 3 & 3 2 #E4EC, Miliammina echigoensis % ff:-> T\ 5. V%ilE
PED b O TIL Globigerina bulloides [, Y G. pachyderma MMEZTH 5 A%, EE 1,830-1,880 m [
\Z1% Globoquadrina dutertrei % 773720 FET 5. TREE 1,950mULIE CIIIRE 1,940 mEL7& O BEEE HME K
H AW L CTHET 5120, Bolivinita quadrilatera, Cyclammina pusilla, Ammobaculites sp. K O
Haplophragmoides cf evolutum HiR» b 5. EE 950-1,690m i i%, Cribroelphidium cf. cla-
vatum-Islandiella japonica FEEEHR TH 5. WHE1,150 m LRI H L B{bAZ 7 0 £ L, Cribroel-
phidium clavatum J % Buccella frigida % = & L, Cribroelphidium bartetti, Islandiella norcr-
ossi %O Elphidium sp. % BfE4 % 1E2>, Globigerina pachyderma ASEFEAIICH B 5. 1,160
-1,690m [ T 1 2E A 23 B8 3. YRJE1,340mfF 3T &£ Tl Cribroelphidium cf. clavatum K& O Bucc-
ella frigida £ CTd 58, Islandiella japonica, 1. margareta % O% I. norcrossi ZBafE3 5.
LI H DM, Cyclammina cancellata, Haplophragmoides cf. subglobosum 72 & & 4LpE3 5. WRE
1,350m A 3T 2> b 2T Islandiella japonica, I. cf. margaretae, Epistominella pulchella K % Uvi
gerina akitaensis WEFET D &L 5 Th D, EBERHERB M OT —2IZ L, HE 880-1,370 m [#i
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Globobulimina auriculata-Cribrostomoides cf. subglobosum Zonule T %, 728, {EFE 490-870 m

fill% Uvigerina akitaensis-Islandiella cf. margareta Zonule Tk 5.

H5F RESFEFTOFLRLA

Globigerina bulloides d’ORBIGNY

G. foliata Borvil

G. pachyderma (EHRENBERG)
Eponides umbonata (Reuss)
Buccella frigidus calidus CusEMAN
Cibicides aknerianus (Q’ORBIGNY)

C. pseudoungerianus (CUSHMAN)

C. ungerianus (A’ORBIGNY)
Elphidium etigoense HUuseziMa et MARUHASI
E. hughesi foraminosum CUSHMAN
E. subgranulosum ASANO

Nonion grateloupi (A ’ORBIGNY)
Nonion pompilioides (FicHTEL et MoOLL)
Bulimina aculeata d’ORBIGNY

B. exilis tenuata (CUSHMAN)
B. marginata A’ORBIGNY
Buliminella elegantissima (d'ORBIGNY)
Bolivina decussata BRADY

Planulina wuellerstorfi (SCHWAGER)
Lozostoma aff. limbatum (BrADY)
Fissulina spp.

Spiroloculina communis CUSHMAN

Lagena acticosta Rruss

L. sulcata (WALKER et JACOB)
Cassidulina norcrossi CUSHMAN
C. cf. margareta KARRER
C. subglobosa BrRADY

C. yabei Asano et NAKAMURA

Epistominella pulchella HuseziMa et MARUHASI
Uvigerina akitaensis ASANO

Angulogerina angulosa (WILLIAMSON)

A. kokozuraensis ASANO

A. hughesi (GALLOWAY et WISSLER)
Sphaeroidina cf. compacta Cusaman et Tobp

Martinottiella nodulosa (CUSHMAN)

I LR
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oz RiiFREWHENETOBLARE (Canze, 1973)

ey % (1) Nuculana-Turritella nipponica i

(R (9) Turritella saishuensis-Limopsis~Acila nakazimai B4
% % (8) Turritella saishuensis—-Macoma tokyoensis-Mercenaria B

(4) Felaniella~Thracia B
%Ff}%ﬂ%ﬁ) (5) Umbonium—Glycymeris ¥4

(1) Turritella nipponica Yoxkovama, Nuculana robai KUropa, Nuculana sp., Limopsis toka-
iensis YokovAMA, Macoma calcarea (GMELIN), Panomya simotomensis OTUKA, Portlandia

japonica (Apams et REEVE), Astarte borealis (SCHMACHER)

(2) Turritella saishuensis motidukii OTURA, Acila nakazimai Otuka, Limopsis tokaiensis

YoxovaMma, Venericardia ferruginea (CirrssiN), Macoma calcarea (GMELIN)

(8) Turritella saishuensis motidukii OTUKA, Macoma tokyoensis Maxivama, Mercenaria sti-
mpsoni (GovLp), Clinocardium sp., Anadara amicula (YOROYAMA), Protothaca adamsi
(REEVE), Mya cuneiformis (Boum), Serripes groenlandica Brucuiers, Feraniella usts (Go-
up), Dosinia japonica (REeVE), Acila cf. insignis (Gould) Acila nakazimai OTUkA

(4) Felaniella usta (Gourp), Thracia kakumana (YOKOYAMA), Macoma tokyoensis MAKIYAMA,
Mercenaria stimpsoni (GouLn), Spisula voyi (GOuLp)

(3) Umbonium akitanum Suzuki, Glycymeris yessoensis (Jay), Clinocardium sp., Dosinia

japonica (REEVE), Mercenaria stimpsoni (GOULD)

=
=
=
el

g (g KA (1928). =otk, i (1932) 12X > C MEMEES] EMEh-. A
FERIED (1969) 12Xk > THEFKINTE)

fER IR, RIESFEE2HE L <, AREBERCERICOML, 2L LTHENLRD

#X KHTWERATTh o T, ARKIEHIER A T x> HITE 150 s 7 — 85 K Ok BT H 1
Wk CTE< oD,

RERUVBEE  — 7 FRTHEME) | i 2> & 37 Ol BRI )N 5 [ & OV T 5> & far
WHZELBICHA LTS, 1320, Refii a7 R ORNAE T IchFnicafi L Tns. 8
JEi% 100-300 m Th 5. ARINIEHIK O HH# K OH T 100-200 m Th 528, KB R THEFIZIT
WZHEWREEIZIE L 72 0, A X ilg) b dsk B 75 350 C U3 E 240-300m & 72 5.

AW ERBIIDEEZ L L, YU RE - BERKE - EEIRERD, L EICEEETFATHD
WA ERE IR G -F K, HRI-TokL (& EITHKRD, RO b DL <, P TH-T, LIXLIEHEH
BT BIREROYV AL MNEDLDORS L. Vb M HRA-REKE, BRoboN£ <, ®EE, W
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BRbobdd KBOTEHIZELL, WEEORBRIEN TN D, MRS K OWY BB S 13K 11
oA, K5, BOE, LEICMETHD. 3EkER TN, ES3H10em-10m TH > TEI B3k
T5. RESHKem, FHIZ20em (CETLHEAEZHET D, SHITANA - MAROCARELET 57 A
YA M ThD. BEEIFITAENOHRR L RER-BROMHE-MEEZA L, ok, &35
boT, iz L.

AR [ i 3551 P S 00 FERERABEIR B WP 0 77— & I K, BREB15-488mCIEIE L T D, TR (I
F£440-488 m) [FHEIK A RRIE IR AV E SV PSS, S (VR 345-440 m) [T HFHRIE K 2 fH
B CHEOME 28 T D. B (FRAE315-345 m) [3IRIK GHRE K HEIRE D2 5. ARG
W PR OJE AR HEREIY GS-1 07— (&M, 1973) (C LA, %RE 635-942m MICEEL, &
& UTTHIREIID S 70 B 70 5. TRIE 820-840 m MIIIWEIIRE & 22> TV D, HI-IREE 890 m BITR TIIRDH >
v NERONY b NERIRE OB A A TV S, ARRIEHUE R I L 0 00 £ ORIEIERE
AK-1O7F =22 XuE, HE91-232m BICHEIEL, KAV MEAEKROT L MEEZELT L. B
I % 5 (X1 IS 76 % D AL O FRIRFEAMNE SK -1 O F — & 12 L, L 70-180 m FNCIBFEL, K
By MERA S L XK EMAKIRY S 22 572 2. BIEE OB 173-180 m M3k &2 5 s Th
5.

BEE{R ToOXETELES (—HAES) Thd. REFBIHAEO VL MERDRIRDY,
WEZERETIIMNPOAREL LIOT, WMEDOFERET-E YV LRODEFHLS, BBLTVD
B, 7k, ARIEHISAL AR CIIARB S EER R BRIE 2 M ESICHE L T D, b, —
Y IT RGN PE S CRIESFE T2 KA RESICE > TS,

B RESFELUTOE RIS BICR SR {A D Sagarites chitanii MAKIYAMA K VAR
BAADMEAITRS b, REPITEENICEILEEZEL, Wbwd “KZE - TEFBHYR
B (KER, 1939) LvvbhTng (H7REOEIHK). FREIEEAKEFILILAICEAT
Wn (FE8R).

CHINZEL (1973) (2 FAVIE, ARIME Hius s M OF SR B IS B [ igd b ol 76 80 (2 50 A7 9 2 R85 i K OVAS g
o BALA BT O M A & EERBEOMHIEIC L > T4 SOBERRRO B, THOEED ST
EHONME—H LTS LTS, T72bb T b L ~DOREDORSNIE, YRFOVREIZIS T
DD DEFT~OBREECICKE EN TS L LTS, TR LH 8 RIRT L o Al & BEN
Koy &had. BHIIRHESFE, EPEARECRETEEx605.

JEFFRHERER GS-1 07 —% (M, 1973) (T LU, HEMEILRE 635-942 m BHIIIE(EL T 5.
AE L Ao RE & X Pseudorotalia gaimardii-Cribroelphidium bartletti FEEEH TH D, HE
690-940 m B AFEIT D720y, TRE 580 m LAk (ROBOILADFT 25 M) & LR rEM 2R
L, HEBMIT Pseudorotalia gaimardii % (% Rectobolivina raphana T 5. HEBERMERBHF O T
—ZZ XA, BRI 315-488 m BHCIE(E L, RS 430-480m fiix Cribrononion subgranulosum Pseudo-

rotalia gaimardii Zonule T&® % .
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PELECYPODA
Acila nakazimai OTUxRA
Limopsis crenata (DUNKER)
L. tokaiensis (YOKOYAMA)
Anadara akitaensis Nopa

Glycymeris pilsbryi (YOKOYAMA)

X

G. yessoensis (SOWERBY)
Chlamys cosibensis (YOKOYAMA)
C. Jousseaumei BAVAY
C. satoi (YOKOYAMA)
C. swiftii (BERNARDI)

X X X X X

Mizuhopecten poculum (YOROYAMA)
M. yessoensis (JAY)
Yabepecten tokunagai (YOKOYAMA)
Monia macrochisma (DESHAYES)
Solamen diaphana (DALL)

Pandora sp.

Astarte alaskensis DALL

A. borealis (SCHMACHER)
Venericardia ferruginea CLESSIN

Conchocele bisecta (CONRAD)

X X X X

C. nipponica (YABE et NOMURA)

Lucinoma acutilineata (CONRAD)
L. otukai HaTar et Nisivama
Macoma incongrua (v. MARTENS)

M. tokyoensis MARIYAMA

X X X X X

Anisocorbula venusta (GouLD)
Mya cuneiformis (Bouwm)
M. japonica (Jay)

X

GASTOROPODA
Collisella heroldi (DUNKER)
Turritella saishuensis (YOKOYAMA)
Vermetus ebaranus (YOKOYAMA)

Cryptonatica janthostomoides (Kuropa et HABE)

Trophonopsis beringi (DALL)

Fulgoraria sp.
Antiplanes contoraria (YOKOYAMA)

Adamnestia japonica (A. Apawms)

SCAPHOPODA

Dentalivm weincauffi DUNKER

45
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€z - | NEICICICE
BRACHIOPODA :
Hemithyris psitacea (GMELIN)

H. psitacea woodwardia (A. ApAMs) ‘ X

Terebratalia coreanica AbpaMs et REEVE
) SRR E [F7E : B
) 7 A
)

v

(1
e

{
O i
(G) RefAHAHEES

B w1

W8 & ENMET oA L

Globigerina bulloides d’ORBIGNY

G. foliata BowLLl

G. pachyderma (EHRENBERG)
Globorotalia inflata (A'ORBIGNY)

G. obesa BoLLi

Rotalia beccari (LINNAEUS)

R. Japonica Hapa

Eponides nipponica (Husezima et MarunAs1)
Buccella frigidus calidus (CUusaHMAN)
Discopulvinulina orbicularis (’'ORBIGNY)
Cibicides aknerianus (d’ORBIGNY)

C. lobatulus (WALKER et Jacos)

C. cf. reflugens (MONTFORT)

C. ungerianus (d’ORBIGNY)
Elphidium advenum (CUSHMAN)

E. etigoense HuseziMa et MARUHASI
E. hughesi foraminosum CUSHMAN
E. jenseni (CUSHMAN)

E. subgranulosum ASANO

Nonion aimonoi MATSUNAGA

N. grateloup: (d’ORBIGNY)

N. manpukuziense OTUKA
Quinqueloculina sp.

Bulimina aculeata d’ORBIGNY

B. marginata A’ORBIGNY

B. nipponica ASANO
Bolivina decussata Brapy

B. robusta BrADY

Planulina wuellerstorfi (SCHWAGER)
Fissulina spp.

F. laucunata (Burrows et HoLLanp)
Qolina hexagona (WILIAMSON)

w1
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Siphotextularia saulcyana d’ORBIGNY
Spiroloculina communis CUSHMAN
Lagenonodosaria scalaris (BATSCH)

Lagena sulcata laevicostata (CUSHMAN et GRrAY)
L. acticosta (REUSS)

Guttulina yamazakii (CUsHMAN et Ozawa)
Cassidulina norcrossi CUSHMAN

C. yabei Asano et NAKAMURA
Epistominella pulchella HuseziMa et MARUHASI
Angulogerina angulosa (WILLIAMSON)

A. kokozuraensis ASANO

Pullenia apertula CUSHMAN

v. 2 f R JE

R RBERE

47

PR 2 RBE S R OV ] g & e L C, R D s AL FRGES J OV B PR IS oAl L, =& LTRVED D

7% (HIR). AKFIIWHEEZEATEY, WRETHL. BHIIEL KNS L<mbh L.

HoR HERKIEHEOT « LEEE IRy B OBt o

HoH R & 52

PE(1979) 1 & BB ER S ¥
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& B

B R B X U P R AT T PR b RIRZ R TRIRRGICE L ROF—H#H Th - T, &
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I3 it Jsk C X me AR RO — R OV T Y JRRTRE LR — TR R b D.

AERUEBE AR TG O REATTHT H — 5 R OB &, LG 0> 7 JERIAE L RS
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— WS OV P T 7 RARGHT WS LTV 5. JBIEIEL 10-420m Th 5. AXIE kAL <k
40-150 m TNV, FHIFIITISHEVEL 220, 200m LA & 72 5. FE PSS CI3E/E 300-420 m T
5.

B L LTWENLRY, BRI - WHEEKE LD, LEIIN NE - @RI OS2 A
TV, WEIERE KA Af, ARHEL, JEEICEKEE T, FEFTH L. RIKE CABE A Y. B
R R O BRI T IR A - A ta, FERICHES, FRFBChH-T, BE, BAEOLONRZ . v
U REHBRE U HERICHTS, LEE CRIKE, & ICHET, BaPicliEhn, Lav GE28R KU
29[x]) .

281 P YRUE O HRI-HDRIRD A (BRI SR 5 90.6km < iiT)

AR i R AL 7 e D FERRERRSE IR H I 07— 212 AU, YR 105-315 m MICITE L, HikkET K Gl
BRI 736720, ARI-HURL O BERE 28 A0 CUN 2. A I Mt Al e 78 i 0 oD Jegd ek kY G S -1 07 — &
(f@ W, 1973) 12 XA, PREE 210-635 m MICIETE L, WE IV N R OEYR U Y 1 & i o BJg &
Y, THICELETLBEW L H D.

BREFR ARXIEHIR R IR CIXRE LA TH D, LA CIE RIS & O 8 2 A A B
FRCHAE L TV 2. P BEARE MR AL R R OB 4 T4 0.5 km OHEL T, 8 O PRI A %,
ABIZJET 5T 25 DMEGRPRADE P ES B L CODBEN R OND. Y HETFEME) s 5
P97 CHRICRIA T 5 KIS %, WM E KO TEBICIE L A LATEORBNTEEICE > TN S,

R Wb aOWT 26725, FHMAEOARE FEICBIAR? & 5. A RiEHUE R &5 o A
TR T 508, LA OARBIL, FHEROEEE (1971) 12 ZAUE T EILIERRE HE K& O L E#I3
B - E T %
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IV. 3 &L 1 Bt e HERSEY

mfL I B HER IS, VBT, RIEETORBE NESITHE LT, RafBTiFaeel, EiC
3 BFTIC AT 2 (BE30 K O3 . AR X st dgke AL AR O TG i e ORI O KRB B2 i % b
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r B T IT 0
ST T | IR
m Ty L
100+ AL R i O N

- -
- ST | LI 10 B 5 A T T R ER v
i ol T 1 g g
IO N N ST
C G T T
DM

o | I L Il ] |
0 2 4 6 km

HII AKYPUINFEIRIC 351 2 1) FGEWT I & By i D $e

DI EHERT > 572 0, AR HUR AL E O RS ILPE T2 0409 % b OIBRHERIM 1 670 %. 22
TS I BREHFYE LT—H LT, b TRTRRRICEE SN E I LT >E 0 L
. RBEHEEY O 2T B EmE (BT Bmm) %, FEHE)IREIC VT, R0 KBS TldmE
190-230 m, TFIROIE / AW TILEE 140-160m TH 5. 728, KEH TILEE 95-115m /0T 5.
REAILVE 5 CUX @ g 110 m (E7f) & & 80-90m (ML) W/ofid 5. AEmmXirsn T
w5,

KRB HEREZ, FEME) IR O RESIE S TiE, £& L THRERZIEDOEENL R VI ROV A 1
D I EVBEL R N v 7 RAFREA L LR TV D, REEHTIE, BE20-30m T, &L T
Bro R NEZHED . R EMITES 3mofeatsho TnD. BITTEE-REOH MBS 2
v, TS - BRCE - BEVEE K OYE R BIics O BED TR T, LR KR OWRAER & HEE S h
L. BES SVEEL o TV D WEE (1977) I XiuE, BEA LT TR & LW EE 5 cm
UFOBERLOND &V,

IV. 4 &0 mHEREY

e dr I B mHERE 1T, ARG HUSAE =581 3 COK IS 2 D R Mo OV )11 45 = O KPS 12 43 A
L, FEREIRMMEOHEREY T, & LTHEENDLR VM EOREZMES . K EHBITIES 2-3m OfREat:E
o TND.

REEHERE Y O 72T Be ol (AL B Eoif) %, KRWIEF CIEm L 75-180 m 2045 L, KU L
DS THMEEIEE < 2o TV D, X, KBS CTIERBHS AL O BT IS & EE 155-200 m (253 A
L, MO EFi~fd > THMEEITE o TWA. ABRE L, KM CIIBMERENEN
2, KBS CILBLR & OB 95-130m & K& S OCHr ST 5.

KRB CHERRIL, KMEFRECIX, BE25m Tho. E& L THELLARD, BITHEE-KEET, KR
MO Eifi~mno THERIIRELS Y, BRI TIEEEMNEC DL L5, BoREIZE/LL T
50, < SVEIDRV. KEFRTIE, FE30-35m T, £&LTHEENPLRVBDEOREERATNS.
FWRLNEOHE TR LTEY, —MWIE SVEE A>TV,
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V. 5 & W JF

WE (A o K, 1930)

WHEBIE, TRET, ZIEETOXREE REGICHE LT, RRIFHIEEETICA < 51 LT
L. FELTHEROBLLRY, EE30-95m OBRERTHZZR LTS, RErbihdBr (BrEE
) 1%, K @968) 12 LiuiE, Tho& b L CTofid 2R mORFD LW ET, WEIEEEIC S5
OFEERT D) X TWD. X, HERHAEOARE TR 2 ZE TSI 5 milkm i o ke
B Th-T, TREMUETHD LI TS (BEBRIEDIEZ L —7, 1983). ARRIEHINIZ S
JAREL, EHEOSTND, BRI O REE (FREHE, 12-13X104 y B. P.) KRZE T
DT & B2 b 5.

Xy BRI R BRI OB A S, B RERRT, BB & 2 B AR
OB R (BEBEEIIIEZ v—7, 1983). ARMIGHIETIL, ERTT/NGBRTOETLISABNS.

AERUVRBE B8 RGO B 438 L 0 HERBIGTICOT THOmRT 21E20, KRJIE
OB R OSERE S AT 5. Ao Bl (BEELE) X, BAETIEEEOm, MeE
FHEIZB DT @ E 55-60 m (-f7H) & & 30-56 m (FALH) ICofid 5. HERFLmICE T
IR R 40-60 m (253 AT A%, ZOVERKE CITREMREIIC Lo ClA~MEE T Y, WiEHE Fioik
LT, RAJIEEICH W T, B TiEmE 60 m, EiRAL Cld@E 75-95 m (firim) & &% 60-
65m (FACM) (ST 5. IR PE 7 TldmE 20-60 m (22040 L, D & [N [ > > T o3 e B
FEL<RoTND.

JBEIL5-25m TH D, LA OEEA~mA ST, X, L2 SWEH~m»-> TBEZH L TV 5.

Bl BEEDT BDEROENLRVIERCREKEZMED . & LEHITES 1.5-20m ok HiEE 2 -
TS, BIEMR-HRIC, K<WMIKEN TRV, KB T, MEHARTILRHD. BIT/EgE-FEED
M -MET, o MTREOHEI L TWD. KETFHHIE, X <EKRISNW - L ORHEEEE 2
FlhZEAed. ZNOIEEHEAOHRHERY EEZONE. LeL, RIFSROE - SR & O
EICRRY, RREROBENER RN L2, ZANTREEY L EZ NS, AL LZE LT
ERDOBENER DN GR D JERRREMFD . ZALIEIBHENOIRERNEEZOND.

BRIBFR TMoOTRENLLIEE TORBEZEREAE THET .

V. 6 IR EHERIY)

WD CHERE)IE, TR VEE & M NS TR L AR BIIE HUB R TR S O AR F TR I AT S R
PG HIE T 35 2 0013823, B BEAR L R HE 2 72~ 1 TR e HERSA O AR GRARD (2 FAT L C,
1 2,5km, & 10km OEARY & 727 .

ARHERIE, JEIE 20 m AL, BT mHEREIC AR S & ik S s PR-BL OB S0, L
FLUERER 2 RS, AR OB CIATHEEARET 2L 25050, —HITLRFORMNHE
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B¥CHdHESND. KLY 2m B, JES 3-7em TEFGEMAEO e > 7 BOMKBLKILIKE
EPAET D, FTALOREE & IIRBARNESERICH Y, B om-10 3 cm O E 2T RESH AL S
ND. AHERIIZ, WEEEEOBKREICHAIR L CHRLZb O L HESNS.

IV. 7 iz I Bt e HERE )

AL B EHERAIE, A IR S P PG 50 0> SREE BRAR 5 70> & AN 22T TR A4 213>, P HUHD
DEJASI S CAL RO B P 0540 5. kB LR TH Y, EL LTHENL R B RUE
D

ARE LU O RSB E (P2 B ) (13, RERERMED 5 A0 T IS @ % 20-40 m
AT B35, £ O TIZEAEMIC &> THAAMHE T2V, Wil Tk L Twb. X, Sgf
ECIEmE 45-50m, H AL TS E 15-30 m I3 5.

ARBEHEREIE, BIE 10m WA, EE LTEENLRVBEGREMES . K EFHITES 2m O Efk+
HLZpoTWD ., B NE-TTEOHENE T, LIXUIEREHEEZ Y. Bo—MIXRmOHEL L T
D, ARBEHERWIE, —BICIERAELS, TEINCIR > TOMT 2 2 &b, WRRHERIY & Hl Sh
5.

IV. 8 {XA7 1 Bt mHERSEY

AL T Bt HERI I, A X i tek PR oD 2 SE0] )1 e 2 8 58 L C R I i) ~ I @3 D ARML B LA oD 5
B, BEALCALE L TR B IR T 2B [ R EZ KT 5 b0 T, £L LTHNL RV DR UL
o,

REBEHER > & 22 2 B (IRAL T B ) o R ONMRLT & o w721, 45001 00 L~ 1A
STREL - TV D, KAN-HE) N BRI 35 1T D A B FLifi o i 2 B O i & D EAEITRD LB
N TH5.

Hi A (51 RS & O
1) AER 25m 20m
2) %%/ﬂi 85m 50m
3) EIR 110m 70m
4) FH 230m 100m

RECEHEREWIE, EL L TRIKOBEWEN LRV R OJEEMES . ik EIFES 2m ok HHE L 7
STWND. BIIHRETHD. KR TFROFEETIE, EE 15m NS, RUIEEZRTRENHZRY, B
FHPEE-REEOENBECTHS. MB)IEMOMETIE, BE6m, BALRY, PE-EBEBRIIRE
KTgoTWVD.
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IV. 9 f&A7 I B e HEREY

AL T B: FEHERE I, AR U P 00 =200 s (R T D IRAL B e D 5 B, (POLICALIE S 2 B
EZMRT 2 60T, &AL I BREHERMICINT, &0 ERACOM T 28 mR3 5 5. X, ARBLHERE
Wi, B EENICEE SRS 1-2m Tlio Tk Y, EUbEHEO L& EAL B HERTY) & 13A
ZICKplEnG. ABRIHRW LY 2 5B mim (AL DB i) & fim & OmEAEIT 15-30 m, X,
RAL T By ifi & D@ 71T 10-45m Th 5.

ABEEHEDIL, BE4-7m b LTENLLET, F& LTRKROENENL 2D, BRUVEZ M
O, R EHIIES1-2m oAb L L 2o T D, BUITTE-RECHETH D .

IV. 10 &7 IIE: EHERS M

(AL LB FEHERE T, ARIXUE sk PN 00 32 B [\ 6 79 B IR B i D 5 B, BRIz S 5
AL M B 2592 b 0T, FEWIFICAIET 5. ARB mHERM 2 6 72 5 B Frif (A7 I Fe f)
EPRETH & OREAIT 5-10m, X, BT IERHE OFEAEIL5-15m TH 5.

BN TR ORI TR S5 RB EHERMIZ, BE 3m NAL, E& U TR REDRIEEZ
EOMENSRY, WEOVEEMES. BIEFECH D, B HEITR 6.

V. 11 EEHNEEHERY

EENELHREY NS5 BHRELIE, Wi (1966, 1977) OFELENEICHY L, ZEhICHEkd 50
BEEZEOEETH L. RELUEYIL, AR O KA RFIRIA O Z 534 LTV 5.
KRB EHERE O 720 B i (BFEANBE L) & il & OEEZAIZ5-10m Th Y, KARJNDK IR M
B & IEERE LT D, NEE (1966) (2 K, ARBHERMIE Rl o 2 81 (b 2 ikil) ok
W HERT) (BRWNEA KILIRE) O ZRHERY A S D . Wl - 111 (1963) 1%, HBEIE BLXE Hidsk
DIERRTREFIZH T 2 BHENE LY T ORABO FTLVEHLEARA S, 1,280 £ 90y B. P.
DUCHEREH TS, BENE I, 1,100-1,200 Faid> “v 7 APK” 2LV BRIz VWbt

GELr - )11, 1963).

ARBTHEREIE, VKON - ROV, i EEICITE S 1m WA ORAEEN G 72 5 e
WIEELTND.

V. 12 ¥ EHEEY

B CHEREIE, AR I RIS W T B AR WIS RET DM Ak L T 5. i
i, AREE IR AL VE S 0 )\ ZRATE CIEigE 0.4 km, F~f2 > CRBISIIZIALS 720, KMRJILIFE T
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1T2-3km ThHD. W EI 25K En, SMU GEW) DF1TME 0.2-05 km, i 5-15m TH
L. Fhicxt L, A (FEMD oFEE 0.5-2.5 km, & 25-40 m & HBLA K E V. X, AMOF]
TR R EOBULA R E V. AHERIIE, ALl LIZELEOFHEIZ L > TH 725 Sk
Whsen, MERARTHRAROMEZ ERE T 5. BEIZ5-35m EHESNLD.

v. 13 & &

AR X g H3 0> 2300 e e OB w5t GRAAD 1203, R HERTL, T8 - B - B OV R A
b5, MW EOHHRITIE, KAW - ZHEE - K2 EoRM e A TIERBHATER S TN,

V. B O &
V.ol oW

HEAU X s, SRAL 7 ek BRI Hits o> 5 6 0 A AR R HBRICIE L, Wb 2 “HhEEdh im”
(N-S ) DL OWEREE L TWD. b @i kOO —iE, #)IEHERRFE S, *
KB DO b DL, TRUBRIUEE TIOER S, BELEBSHEVTHDLEEZLND. 2B, &b
SHWHRIZ 22> TEDOIEENTIFFICTERIL LI EEZALDND.

V. 2 # h

BE AR HJ5E 0 %8 R 1 N-S M CHEFRME BV D G, 1EEAERIRICR BN, Wb “Im
FE (N-SHE)” ZRLTWnad. MRS L < I3H A CREM OIS, H RS TIEaBR 2 Rd
ZENE. AR HUIT O 8 AIAEE ORI B HERRFIZ A E > TV D23, EHRO T L < AL
BHICEA SN bDObH L. RE (1942) KON - /4 (1963) 238~ TW5 K 512, BIFES ik
EPEELTRY, HREBAMARTIZ A THAIICHEE T 2 2R LTV D, ARIEHIR O 32721
M PEA B HUT D> T, A FER - RS Rt - ZHER - 23R - gms - SAEEER - RN
R KRR - BIRER - RESAR - BNYE %-HXEWﬁ-@ﬁ%ﬂ&@LMWﬂﬁbé.

TR - AR RN ALBE P S R S O IEFT K PN & & O STRAAIK & O 43I AT 5 b RIS &
OR[GO DO F BRI ST + AT+ KRG 2 T BB RO AT IS 2 5 R4 10 km 0 5[ 1]
& - &g - inllE - REESFE R OERE T oEREETH 2. b TlE NNE-SSW Fin%, |
TIENE-SW &, A CIENNE-SSW &2, KBIICATREIFICITICHVL Y H LY
Mg & 72 5. R AT TR N - NE Ff7n L S-SW FIEICik F LT\ 5. BLERiE20-40 {4}
L, —H# T 50" WD RER Z RS

KB R - R & ARER T 10 & R I RS T, A P R ek R S 00 IS A s B AR e
HUEE PN OIIEFH A AT F TH 10 kmE W TV 5. R E T Crafhiiazgg 5 - T\ 5. BLEE20-40°
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AR L, FTIC XD 50" WA O AR & R,

HHNR (4 El - A, 1963) @ A RHIIMEEA RA T ITE 2 5 56 K ORI & & CE IR
WCEDILEEK 6 km OFROJIE - Z)INEREDTOERMEETHD. AERHEI2A (Frick v 3ALLLE)
DIFIETPAT L= pllh 2 A+ 2 g2 729, 3ADNE-SW HEoOIRE Y KE T 5h T\ 5.
BEREOF I N-SHETHS. REOBERNL20-35"TH 5. FHC LV 10-15" OFEEM Z £ /7= T
1% 40-50° D AR A R T, ERENIF IS A>T T LTV, M d e, HREiTmEs &R
JNAEHR T O 2 ROMRI Y Wil 255 & L, &~ OBEOIMTIETL, MUTHEE> T\, KEFHIE
JE T CB MR TR, 1To& D Ll Rd.

IR (i da - S - A, 1963) @ A RHNIRER TR AT 20 SRR 5 2 8 TR LT B 2 R K933
kmD R OJIEROLNETOEREETH D, HFRUMOS T NNE-SSWHTHD. EMOBIRHT
10-25° CiE<, LHF LR HICL F LTS, Fio, AHANIEL CHEENSK 1.0 km L FO/hE 7y
RO RHEE ZR L, ARERHEH 2 S B D 1206 BN OSRE E 70D, FEREITRENEICE ST
W5, AEROERBICIE, ZERARINH>TE-WHEOWERHEESND.

Rl - AP AHIERAR T LA IETTH 3 km A7 & IR VG J5 K OSMVEI S 5 % % TR ICE D
FERAD 7 km O KBS @ K O Jg (—Has) 1 @) h o mAEE T 5. mfhizde 5 i N-SHE<,
BTNNE-SSW ey, M THUON-SHE 25, REIL10-20° (FHC LY 30° 4N DFEH
#E R

SVEIHEE R AERNTIL A MR O FANZALE 5 [ UM E R 3 KB OIERR 6 km O Rk
WEThDH. BEOBRNE 10-25° TRV, HIMRAIRH 22 IERA1.3km O Z o> T 5.

KNFER : AN, sERMHRAAL & K 2.5 km £F3272H KN - > HETPINE - KEHE G KO
RERTTRHMAIR T 242 C, BB IG IR I N L2 28 2 SE R 10 km DA L) IE - KAESEE & OVl &
OFFEHEETH D, BEOBEAHIRANLAL TIZ 5-15"TIT < 4EL, PILRFSTLAFE TiX 15-25" THEL.
HINZIZIE AT L CEARBE S £ > T 5.

REBEA  Rmgh, YT ERN O REHICEDLEERN 4 km OM)IE & OKESFEE H o mg
WETH L. HFATIHED B OME L 725, MFHIOF I NNE-SSWHTH 5, EikWE
EEREMOMICALE LTS, BEOMME 15-25" LBV R—H 40° L ETH D,

EARTE AL A ARNTERATH RNALI T 3 km FU5 7> & 2 FRRT B AR T M OVSEA 11 % % T AR Hit
ok e b D D REAR T RIS 1.5 kn 112 2 2 JERAY 10 km DI« TRAILHACE - AIE 72 & o
OERMEETH D . KN TIEALF ATV L0 B0 ERE L 72, R Fmizdt TN
S, HHKOEAFCTCNNE-SSWHTHD. @PEEH CHRMAILST RO FIZIETF LTS,
KARNAL TERENCORRZ T 2 BREE IO 6T, EREmA T TS, BREBOBIRNT 15-45°
LELIEMLTND.

RIS EARE - AT = FRETREHE) | st 281 L AL 2 & KRB « AR « JBh B K OV & #%
CHIER G D IERKN 14 km OM)IE - REESFRE - R g & O IUg H o KRS Td 5, 1k
DHFENIKRFSUILTNNW-SSEWTH - T, KEISFEHED N-SHEL 220, REITREHITIT
IZHEWVEICSI L, FEILRBI S5 NNE-SSW L 7285, Aoz NNE-SSW
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FH—NE-SW HFRIZHOBWEIZE 5 Tnd. KSR T, d6HIAT ITIEWIREEIZ B HiE
L%, BEOMAHIAE LR HIT AL TIE 5-10° (—E0E#EE T15-207) & IEFITHE . HEILIR
RN BRITIAT ITREWRBITORR L7, JRB) - KAR-BI R M TiE10-25", Fric kv 307 LA
& s.

MR AL« AT R AL SRR A 1R Gk L B A5k P P05 70> © A S B T s b el AL P -+ A 1 b e L T
B A7 - @RI« = FERTHEN S O 1T 2 8 CBE R )7 103 5 ERAY 21 km O KE#HE T
H 5. ARERNIARRIEHIZAN CTIEIMIE - KIESEE L OERE F omaHEE ch - T, KEMICRT
EH AT IV REB I L otE L 22 5. EREo L, L5 TNNE-SSW T, m7icf7<
RV NE-SWHEE 2D, HEICHFCTHONNE-SSWHEL Y, BEICHONE-SWHERD.
KIBHNZR 2% E NNE-SSW o mfc, BRARLZT LW b Tng. BEOBRIE5-15°
ERROAS, FTICED 2004h 72 B

KT AAL AR ANT = HBT A AL ST 2 B U1 7 5 K O SO A% C, AR I g bl P i 1 2
BIERK 6.5 km OMJIE (—HKREFE) homptE ch s, mAHO FAIIEEN-SIETH 5.
HIEOMRNE 15-30"TH 5. RAFOTEMIZFE U N - S oW E & O (GEE1.5-2.0km) 23
Rons. itk d 2065 L OMICHE T N-SHEOBERE> TV 5.

IR AERNT Y HETAAEAL ST 2 B UIA R ORI G RT 2 % C, ARG IS i E 5 IR
K 6km OB OFRMEETH L. MO Fr, IRIEN-SHETH D, TEOMBIRIL 20-30"T
H5.

AR« AR T AR PR IAR S BRI 15 S5 20> 5 AR 0 i M SRS > FRITARF B35+ (AR - i R OV SR
3T % % C 1 AR 1 R LA PN 1 2 5 SE R 15 km DA E D RIAHE T d 5. AR HUIS N C I - K
TESERE R ORI JE 238 0, RJRIIC R CAEF AT ISRV RIS EAL OB & 72 5. AftEho 511X
T FFITIHRUAECNNE-SSWHTH 523, MFIATITHENN-S L e, LR Tlhicsh
N-S#:& 7%, BEBOBEANIIL S T 8-15" L IEFITHEND, MHITITITHNRRAL Y, fF -
AR T 20-30" (835" NAN) & 72 5. AZfift-SBAHIH T 20-40°, FTIZ LY 45-50° L 2R EZ R T KR
B R CAL T BT IAT S ICREVVE R 2 3 M &2 Rk LT 5.

V.3 Wl )=

REARIXIR IS (X E A B 5 R (N - S ) &g BB 2GR0 b, ZOREMRLOEEND
BAZIMA > C, RefRE LW RE - AKIUIBTERE R OREGRERES B 5. 20135, LEOWEH Bk
A LI NE-SW Jili - NW-SE JiA72 EDWiE, K OARIE ISR et o A 7e s N - S P
WiE " £ 5.

REARTT LT RE (fn 4 © KIUEAS, 1983) « ALmAIE LIE R [CIR 2 RBTEEEE, KM R L Ot

16)  AceFIfE LITRERE (A o ERIE2, 1976) - AR LWIRRE (fidh - M52 Ay, 1979) - (CAUORME LITERE (M4« KRIRIED,
1982) R ONREARA LIWTRERE (Mg © KIRIEA, 1983) A#EELC, ALiFIMe LIEiRER &4 Ui, BRSO S LT i o
FAET 2 2 &%, MO THERIZ (1976) (& - TR S, Fio, @ EWERSENER CEEitE) 28> Cnd 2 Lt
WEH (1979) &> THER S i,
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PSR D B AHEIR IR WV 2 1EIE N SIZAE B AL A LW ie GERIIEA>, 1976 - 1977 ; KiRIED, 1977) (4
32 DIERFBIZ U 2D & EZBND. BUIEE TGRS TV DFTCIE, bkl b ik Bng ke 78 355 )\ 2%

pid=:Rallt il 33
: el e
FRERAEIIAK —! '

wgw EJIPY::

iRk EE

a : HIRE
sd © BEIEEY
Ss : EEE
b e Fil 8 L A B Ts @ v b H48 =
3;¥J11Aié—l&¥iﬁﬂ Ta : ERE4B g
(mER BERE . T aeimgg B
ki a _sd | ol \a — , -
" = :

ﬁy"\\i:j;_d////- om: wIE
=T G WALE
! . BtEREE

(&@E3HA)
Bs : yme

agBAN
FU(ERES

0] ] 2 3km

HEB20E AL F R LW R O MU W E Y (BENE >, 1976 5 KiiED, 1977)
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WY HR A S s B, AR g Hi g PN\ R A 3T -
ﬁs]Jl]éﬁ'J@% WA WA A IR AT « AR AR TH i Aol — 5 &
T Sy $E°T, B IF I B 1 6 < NS

MEOER 30 km LI 229 2 KM Wi i

(B 6) ThD. FEpART b HIL vEE
ORIIENR SK-1 DF —H iz Lhif.
3B THD XD I JE AL O B
Z213H91,000mIZE L TV 5. REITE e
FE O L ORI E VT TIL70-80°E T
HHM, WL IR DITHEVVKAE (457 N4
L%, HEOEMPRELL, LEDFE
C eI E 3 3R El# v IR L C, IR HT
RNZENTWD . RREHIEFER ¢ X<
Bl=Bigex g LB bND. 7ok, ®EFE
T R T = VR ONANS o Tl =l e N Tl
HEEBBR LRI /N Th A H. K
0 200 400 6§6 800 1000m  WEE BEIZHFHAL N, D < ThL T

b

/\\A

N B ER
S8R LI AIRSK- 1 (T HE I E BT seHREND.
(P i £ Xl b Sl A 7 ) KIIWTBRE (f 4 © RIIED, 1983) :

AW IR E T FRIRB o WET IR ) TR — 457> © A0 Bl P i [ M o0 7K R ek 2 8% ~C AR ) i b s A v 50
DA FBEF i H AT E 2 RITERE Ch - T, ERS0kmIL LICET 5. KIHAIIZIL T N-S M5 m
Th5. B iEXEISEAN TR Eo%EE) 500-700mICET S8 H 525, ABINE N ik R
FoW%EER DR 1B0m U T THh L. 728, KMBMEGT CIIMThRORESThAA TSV, 2-3
EHT OB TITTTREISTVAMR CTH LA, HTFEHE CORMET —ZRRNDTHE-E D L,
ABERET, LB iRMEHIEAN O R O IE AR K OBIEZL L, REEHIRN THRIE @6 <K
HSFE) £ TS TV Z &N AT, BOJIEHEAREZ I b RESF AR £ CORYIMIZHRZY
B S iz LHEE LT D, BRI S L BB EIN T2 8 ) DFELR 720y, L L7e A s
ALBH IR N CTHUZ I L < CTER Y, FHUALIZ R > TEYWZAIREER & 5 .

ARIGUTIE (Hrand) « AT 1 (X Sl i 8 o0 BB A T A8 B 2 B DU > R 97 % 6% C i B 2 4 (X
MR PN IZ A VD N-S PED LR 105 km LL EOwilifg ¢H 5.

VI 15 A & K OV R

V. 1 {EHEmR

WO HIT AT, BB IR RN BB 3RV B S T A b E 0 Wl Ot B ST &7z, 2o
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WL X Vb D I 1T (N-SHE) 2L, ZNH0% ILENULEEIIC L5 &k
XEH LTS (EH, 1983a, b [LHEDy, 1983).

ARRIEHITICB N T, BALAARNFICB T 2 MEES) O —RIFBER RS Kb TS, Jhb
B, N-S Yot - WiE RS EEL, ThbD%TEE LTENICTER Sh, UM% 0B kYR
WRBEERICHEN - BREEZTVS. LrLARRG, BRI oMEEN 2 LR L,
- WrETEE ORRRALE N L TN D.

TR OREICB N TIE, FORERELZTEDD LR RAKTH S, ML T HTER 5 M E 0 S
HRE (1983) 1%, 505430 1 IEHEN Y Y — i S A H T D ISHB O ER L RORIZED TN D, 7
bbb, THEBEBOBRER, BUEETPOZhE B TH D & Riat 2R (SRl il 14)
WCRE L TEE L-NRMEDOWTE) ZIERE L LTI LED TV D, ARETIE, ZOERICHEST
B OREEAT D . WOV Ty, [HRABOMEEMER, REETRoZE —HETHD L R
M (BRLAEUREN) OB L CED L-NREOREHE] 2&E@ihe LTl 2 21T 5

DIFCIEES, ERE EWEHORESIc W TRk~ 5, 0%, ARXEHIEO@E - [z o0 T
BIHOEAL « AFBHEE R L L, TICHEE - IR O ST 6 54 0 % CRSEE ) 0 2558 5 2 0 & 71
T5. BBIC, UEDBERL, RBEICIT D IEEUE R O 0 E EEICIES W, ARRIE S
B % WrJE K OFE Hh OVE B SOV TR &2 1T 5 .

VI. 2 BEfUEF LB R 7R B

34T, KNA R T 2R L ERORABEN TH 5. ZoMPLSND L 91, Kt

13
%
o &
r — _h_ . -
W B L
] — AL R
»

b R
& B W
X & ¥ B
aon
_om| B CEERESE
so00| BolE & PRI EOH
I Y| I
— 3.301
3507 T IR AK- |

B GS- |
3R OKRARIINA RIS VT 2 REAE L W7 A o> BT i [

17) V.3 [ikE) omESH.
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JEREIZ T DHIB OETEIINE 4 -5 km [ZO - 28R ETH Y, HHEMEE T8 2 #1355
B OBEBICS Rond. HEOEIE, K VESICHET 2 MIEEEMLI>Tnd. X,
ARWERED THRM (D BT 2 HIRENSZIBE TOABIE, HBRM GEHD ICBT 51F CHE
LV HESHBL TS, 2D XD, RWFEHEILHEOHERS & [FRFIC L b kIR ST & o
WiE, WEWE (Fa—2 71— k) Th5.

RBEREDILEN S 2 AR D201 iE, WIS DN R & AR O BIR A BB ENL
ZRD, TOEBERONITOIMLERND L. WiBOEOEMBEALEEIIRDD Z LIFREROT, =
ZCEBEAMEICOVWTRMNZED S Z LT 5.

KWTERED X O (B DRV GAICIE, RIS T DB AR, MRS CIEEdic X 2
BObA e LTELNGV. Z2C, ABBIIZIEWTE, g0 REE N Z B /&E
Wik OmEEENEE LT b, 22T, HMMICESWT, Mg RREE - LK
SE T S OV g JLJEC i O 3 D O Wi 2SN FEEM IZ DWW TIE, T2 o B AN & % J& il #fiie L G
S-1L#IEHREAK-1 DO —HBEHEOEEENORD D Z EICT 5. X, EEEEE &K OO IR
D 2 DOWIEAENFEERBIZOWTIE, TRENORELN &L, HTEICBO TG Sl Eo &
SIMHWRHDLI LT H. 2EL, TOXIIT L THRD I fii & O AT 1T B i o> 3 (528 (7 &
1, BRSNS TIC% LTV E S COREANM REE ERVOT, HEOREEEN FITEHED
FEENBIROIAEL Y bRV RELSRDLTHA .

AWETHC BT DWB AN AER ORE AN EITRO LB TH 5.

1) AN FE I 2,678m
2) EECEER A E 1,890m
3) e g ALK 741m
4) VBt i 40mpl
5) WAL IB: A 20mel |

ENENDWEZEALIEAER DR L FRIEDRILIKRD LBV TH 5.

1) MJIJEAEEE  9.7Ma B. P. :Ito (1980) (Z Xiuid, AXKEHIEOMEE)IE (Rdd Tl
LA TWD) i P T ERIL A H  Denticulopsis hustedii a Zone - 9.7-8.2Ma B. P.

(Koizumi, 1981) 2@ %.

2) LM LEEEK AR 2.6Ma B. P. : BFRH#EREN GS- 1181 b ilEtt A fL i, Globoquadu-
rina asanoi O MEH TERIZIEE 2,600m TH 5. Zikx Globoquadurina asanoi Base-datum -
2.8Ma B.P. (TsucHret., 1981) & L, LIk, HERUHEN ~EThomE AR LT, LE-LREE
HE (FRE 2,380-2,409mfi]) OFE%E 26MaB.P. LHEHL.

3) fEME AR 1.2Ma B. P.: Bt GS- 1 2kiF 24MfE L, ZDOr 4 5% 8 km O
P04 % F X R s N A 8 2 3R SR R S K - 12T 2 g & AR LR A R
Txleahs., X, B SK-1128F %M%M OIEEICIE, ZilEtEA L duLHEim, Grobigerina

18) bl b LM TH o7, A EHEE LB R A EVES TS0 E 5 L, BiOREEMAMDIEEL 2D, TOL57
T AL I YE T & PR T .
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LY RENWZ &L ERT.
1) ) R S T JE R IR LA
2,678m,” 9.7Ma=0.3m, 10%
2) B RR R IA A  fE HE A R LARE
1,890m,” 2.6Ma=0.7m, 10%
3) el g LRt i Al IRE LA R
741m,/" 1.2Ma=0. 6m10%y
4) TE VG BE L R R LARE
40m (+) /12X 104y =0.3m (+) /10%
5) "z I B B s iy DA

i) 11 2 K T T2 e L R 0D 317 5 3 B 8 7 02k 2
OV i) g 2 S T T2 oS e L e 0D Y-85 7 [ 28 i o S

20m(+) /" 6 X104y =0.3m(+) 10%y
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pachyderma DS horizon 2R ® &

Ck4r, 1978 ; #r2EiE», 1982), £
4£41% 1.2 Ma B. P.(TsucHI et., 1981)
Lans.

4) BB Rm 12-13X10%y B. P. : Fg
B FR®H - 12-13X 104y B. P. (K
M - B, 1977) Ixttbahb.

5) f{I B m 6X10% B. P.: NiE
(1977) (i XniE, RO =Kk - 6
X10*y B. P. CKH - piiffi, 1977) 12%fLk
Sho.

REAET LT I\ o 1) 2 W SR 25 (v L HE T oD
FEAN L FEROBFEE, HBEITFL
o, FLT, ERENOWIE AN R AER
Jl & AU LAREIZ 35 U B AT Rk 0 S 4 T (B AR
ROEEE IR D kS5 ICEHEND.

(0.3m,10%) 1%, bt PR EE K A 0 o HE R ey L e K
(0.6-0.7m /10%) IZL~_THhieh/hEw. 2oz b

VS EHERREE )1 S T T 35t PRI BT HE ) & - BRI 0 M 5 1
WC, AMERO S EEAMEENKS < B LED L 2EK LTS, $72bh, lEHEREo
S T S R

(2,678—1,890) m,” (9.7—2.6) Ma=0.1m10%y

LRHEN, TGO FEHEEEAEE (0.6-0. 7m,10%y) ([ZHATIEDIT/hE .
TR VL B HERE IR LU d6 U % AT E O Y RE A ALHE 1L, 0.3m10% £V 4 R THL. BRTE~D

19)

TV,

AREICIBNT, FHCHIHZRE LRWT RESEMGEE ] &35 & &1F, JEUEL A D0 b BUE £ C O (L 2 ok L
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Lo, BHEBHREEARICRT 2 P REAAGEE L, ARERICHE D BIE TS X b 0.3m,10%y
DEEETD. ZOZENbBEXDLE, WEBHERIELIEIZI T 2 AW EREOFH) RE AR, -
LR R IR A D e MR I DA R R OVHE o] Je8 S T R LA RE 0 Z 41 (0. 6-0. 7m10%y) (2 FE~_T/hE <
FenwThs 9.

LLEORATHER &0, ARWT R8I L0 -G PR R DS 50 i HERE IRy (BT MR D) (BB 2 dned, Z LIRS
TEE TIEF MR PFHEEEMEE (0.6-0.7m,10%y) TEMLBHMIETELLEEAD.

¥, AWEHOWEEIIRA~45 HZEVTWD 0T, (Bo) FHZEAHET0.8-1. 0m,10% &
Hishs.

VI. 3 N S D 2L - AT AR

AR X g HS VG 5050 F6 0 2 RE AT b 7o e oD 7 8l b RR R DR S S HE A (RET TR
ShOIED. ZRISH LT, AKEHBHEEICR T D N-S Yol - Briegix, 8RR H 5 0
IR EHER RS, OB OEBIEZBRMG L 0D, B, SEL - A (1963) 1%, B B sk
& OB REAT UL ALIE S 2 AT R A e g EEHEREICE LW 2o Z L2l 6 LTw
S, X, RefRiE LWTEREA T A R TR, IE R OREESEE T, BITER OO - WrE A s L
L7238 LWEERHERIREE O LIZ R V2SR,

) g RS i O AR, AR XIE sk P S T UX L. 2Ma B. P., BE Tl Turritella saishuensis motizukii
ZREMT D Z £A252.0MaB. P. #itk (TsucHiet, 1981) TH 5. TN LD &b, ARKIEHINIK
FERICHT D N-S Mol - Wrg TR nBULIcBREnLELLND.

361, N JE LR OGS SR TH D, LT TIE, 2 ORI E-S THER JE LR d O &N -
Y1 St e i A

AR Hsk 2 33 1 F 2 e J FE I i O R RV, R RBEERE O KA BPRE 5 Tt 1, 500m, S KPEREH o0 kAR
JIFOAHETIE—900m TH Y, TD#F2,400m IiZH72 5. HREWE 258 & U CHEC Ik It
UCHelE, Va{CIduE KT s LTIk sl LT 5.

AR LT AR I B AR 3 E LW LR A 725 L@ <, 2o TR (FE) <k, —kRICik
BEEEANRE V. AR R (2%, AWTEREIC AT LT, N-SPETARKIE U ICF 1 5 & S15km,
W 4 - 5 km OEEIEIENGED b, FMEERESE~KE BHE FR>TWD. Z ol Xae i Lk
JEBECPE S BRI CH D, BEICE A~ K918, Z oEEdh & 5 o 7o RE AT W7 BE L 36 1 2 R g BRI 0
TE AN RITK 700m TH Y, ZRE VRS LD EHEEEEEE 0.6m,/ 10 Th 5.

ARG 3 L RHE 3 & SR AR RR IS 1T 2 g o ERESICER S NBETh v, HPM T
DOFERIZKELSBEES LTS, KM T ENE-WSW MICHE U T, BILRyRho kT3 2 AR E &
RoTWEHEESND. RIIHERE TR OMICIS T 5 REZEA 2 R EWEOBEEN & BT &
AW 2 31T 2 e g FE R O EE AN AT 1,300m THD. X, T & 0RO B D B REANLH

20) V. [HEREE) OHEZHL
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i A RSB L RIS
o i BRI - BT HRESE X OES
0 500 1,000 1500m FE (m)

36K AN g AL TR O RS TE S AR IX X 100mEIRE.  REACHET LA X 0 v Cr e
\ZF U B [RGB O TRIE DA Z g, il - ) (1963) &2 Lk L.

B2 130, 7m,10%y T 5.

FEWE LRI EEE 2 AT oW L & 7> TR Y, N-S o2 HomiitgiE s zh b
DREBICFETET 5 HIETE & 23380 5 s, Mo Z 3R 1-4km, 3% 300-1, 400m D74}
ROMMZEZ2LTRY, BRI ORI I3 dh T 23 %5 LT 5. 44 T8 o % 713 100-600
mTHDA, FHUMEICENTHEMEAE LY. KESHAHIERE 2 -6 km, & 200-600 mT, #F<°
ISR HERZ 22 LT 5. EREIEE O L VR b5, REWEIROEHIEICHT S
R OBME? 130.1-0.7m, 100y Th 5. X, EMBILER O E LY R 7 KE Mg o -2 38 2 A4
AL 0.1-0.3m,/ 105y T 5 .

VI. 4 Bt EHEREY) K ONB: Frifl DAL » oA IE

TALE IR T D HE DAL - ZIEHEIE L, T D MIEICRB W T hiki L TRBL2 52 Tkh, &
I3 T C 1L B R HER ) S OV i 12 38\ T H BN - BIRMEN RO LD (BE30K).

AR 2 F 1 DA LY, AL CIALR D SR, BTN S AT ESEE T2
S THY (FE7H), ZiTEMILHEOHP EEOMEIC I 25D TH S (KH, 1968 ; Ota, 1975 ;
PR, 1977). X, KRREHURTT IS BV CEIEAMLN b AL E TOMMRBE EA R O, BEEMR %

21)  AREWIRE AL L 0 RIS O 2 g SR O 4 & 20Ma B P. & L TR L.
22)  {HEEE)C &) BN A SO T R (2 2 CIR R R R R) OB & T OFERTER LicfiE g, Hillics ) S momnR L
5.
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H37K AMACEIZ I b EE LB A R T K (Ora, 1975) a: PR EH
(SO IFTTRR OB i, SR O &R, b S RE (Hi) o
IBITHOMRE. c @ HIUFHRIEBINIZ 7 L —7 (1969) 12X % o
BERLTERE AL BALIZO PR b m, REICR L7z F 2 eI .

WU THENRWNTWD., £ LT, BRLAER R OB 2, Wik - il X O ih oiF BhT & 5 20
B S LS REL TN D.

REME LT R GRAD <%, ABEHOBNAZHOFEIC L 2ABRMARO N D1
, ARWTERICEE O ARV ORINTIE & B 2 b DARETE - @ EETE - N FREE RO T D &R
BIFRIC® 2 MEWH R0 b5 (381X . REME LI B I BEE L7 w@ith - Wrlg b OBt 3B 7 A
BHIEZ L - TR Y, WEREESMEAEV. REWEME T, € OF MR OGS 2 r~3 iR EEh
NRH LD, PREEMICHE S ZEHZITOCTRARTH Y, £ OIRBIFEIT IR, BREWTE LR
OB LIS T, Tl - (1963) IZXk o TS K918, mAOERRSE CIEERlo
B AT IR T A LR L TWD . SO Z EIXBE BRI T 2 dh oiEB) 2 7" LT
W5 X, RESMHIETE, REBSAMOEIIC L DB EHOLENEO LD, LALRAES, KRk
WijE LR CIAEEE A R Ch v, 8l - WrE OTEEME IR,

WIZ, BRI M OB LI (CGR B L D B 28N - ZTEREEIC SV TRMERT 5.

RefCizdh (EWTEATIES, 198012 & S LRefRITiE) AR LW RE O RN AT L CRAEIC O %
BihThHy, mBEENOMENRETHSkm IZhizo TEB &N 5. ZOMTIE, BWIEE L& 7
I B i 28 VIR 1 km (2072 > THAMHE T3> TRV, B i3 Re#t LAPE (2 38 TP if T
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P EX L E

VR TR

S BRSO
ERRUAES

H38E AEARI LR RE L < O REINEE LI 31T 5 By i R OB
HERW DIENL - IS S EAREE Sm .

BLTWD., ZOEDICEMRGEEZEMNEITAL 2 TIEZRVA, HRICBWTHRRBENTZFICER-TH
W PE B i O FEELZASAL BHE 40 m, L IT B i O T ELZSA BT 20m (ST D . WIS TR B A
6 -1 FE~ERI L TV D ORBEIND. BRI F TIREEES 8"l ~MEMN L TV 2 0RnBlE S
THY, KOG ERIZ, BRE LB AT U CRmErir X0 KR E A28 ) B LE 5 1cE
DEMEESND. X, FHIERIE, MERERIEHBENICE W TR b, REVE EWERHCET LZN
“S O EEIEE Z 22T, AL F LRI T D HEEH /5 M ORI BER G E RN ISR b 2852 &
L&, MIERITB0km (TET D, AL ITRRAE LTEEEOHNALZHOED ZRT b0 THY, Fhy
T ZEALHE1E 0.3m, /103y LI F, #5< 13 0.6-0.7m /10y IZET 5 b0 L Bbn 5.

MWE (ciEh, 1981CE0R) el dRE RAMETh ), BHIEE D H~MO5. B
1.5km, H%H TEHEELEIZ 20m OBELENZ 5 2 TWD . AKEiE O FIERE T 0B T
WITEMBRD bRV, Lo T, KREEIXREE R, A0 mim e EiZiEE) Lzl
BThdLBbons. X, ZOMOFHEELAMBELIL0.3m, 103y LkD b D, REAME KBRS
o LEMEDRIWE L EZOND.

%ﬁﬁwﬁ(m%,wwmﬁﬁ;%%%ﬁ%%,wm) REREEHICRIZZ LT, HRBHRIR H R &
D RS HROFICNT TR 2 BSOS, BE 1.3km, EERFELTHAH. PALIERAIC 18 m, A7
FLHC 5m O|EEM A 52 THY (B3IN), MHzDEICEMDORFMENBO SN L. PALTER
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il & VR 7P TRE A HE L 0.3m,/”

555w R B
T T Oy Th B R LRI it
T RIWE & &2 b5,

" T INERIE (AE, 197700 00 ;TS

l , Wrgess, 1980) S UFEPWTREICHEST LT/

FRE VR 2 BICHY, REREIEICE
WT N-S P& 7220 BT~ P12 U T4
EAAEE TRe <, IMROWETH . K
S 6 km, HELTHY, BEERLEEY
NF IR AL B IS AN 2 52 TWD . BB

s i 0 e BRI AL 2 B F~, IFHT
S :;7(:iI _______ . 8 m (B39M, C-C ' Wi, MBS
T9m (%39, D-D ’ Wim), HEEET
15m &L LTWD. ZAUTK LT, P
10 B 1 1f oD 3 (B 287 &1 B BE C 10-15 m
THY, b~ ThEL<oT
W5, TO&OIT, KETEIZRIT L EEL

’ soom R~ Y H LA b A X 72 W8
I BRI RE K OVIN TR S dS  B B
[ O T E IR % 7 MR FRfHE O HEHECRAL - TWD, T
SRR ORE B 2 7. Wi O (L L 453810 o
LT TG IR P B i R O 11 B i 00 T

EAM RIS m TH Y, WH ORI
BALDORFEMETRD bR, L7z o> T, NFHRFBIEEE LTI BREEREZICEHL/2HDT
HY, KWEOFLEEENEEIL0.2-0.3m,10%y & RD BN D, RENE LWTBEICE D SLAED R
Wik B2 oD, X, @EEEREEOCRENHLFEFICERISNTZbOLHEEIND.

riREERN (N, 19771 CFEi)  AREWIEICHE S A8 o 2BRERIc—8 L <, BH X0 EE&REN
IE BN OB TG E T 0D, N-S Mol ch s, MILERIE 15km, 5 bARIEBEEN T
1L 5km TH 5. BEAiEE IR BRERIFEHIRANICS O QIR CTH 228, EPEE L 2 T S Tuv
25 A X Hidsk O 5 AT CHE0R0o R IAEIZ 72 > T DL AREINCK T 2B EE g o \EAM EiX 10
mThY, ZAEYRDHNDEHRELEMBEL 0. 1m, 10y Th 5. AL EEE O H U4 %
WHZBIT 2EEHZ R LTS, L Laens, HUAEIICKT 218, EREEER XV RO B
TR REAENMEE (0. 7m,/10%) R TRZTND.

Loc. 1 fEMREEM QAL FEREICIIE T 5 HAWE S (30K, Loc. 1) ([ZBWT, RIEHZLME L&
TNEARESGICESWABOME 2 AN SEHWEOBRHEABEIND. WEITKRETH Y, WiEm
OEMBOERNT N8'W - 38'W ThD. HEHLTHY, WEBEERIZ1.2m OEEEN % 5 2 C
WD, MR PEE OB X > TEDLITERY, BEBHERIFLIE TGS LT eu. AR R

WZPES B DRIME E B HD.
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7B BEBELE

A0 HEERNCK T 2EERE OIS Ly e — - Uy TR
FEY Z TR R OL G #30K, Loc. 6 #L#) x
R,

Loc. 2 RMUYNER OB (55301, Loc. 2) [ZBWT, wIEEThE NEEGICE Y RERED
WE BN SELWEOBRHENBEIND. WEROEMKMEREIN 87°W - RETHSH. kEHT
HY, WHEEILEMIC 35 m OWMELENEZEZ TS, ZOWEIIRLELNTOHTEY, HRIGHEN
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ENE-WSWHHICER L D LHEE SN DE S COHMLEOTER 2~ 28, H2VIidHT <Y
HOWELBEZBNLD.

Loc. 3- Loc. 4+ Loc. 5 iR Hfilc —B L CHEF (30K, Loc. 3) oI I 112 EWFIEPED
LB B S D . X, RRREE O FIEREIAE T 2 M (383014, Loc. 4) KO
YA (583014, Loc. 5) 1238\ C, WEFEE & OVl M) HERS A I ZE B ol oy & B - 72 i e
PO NBTERER B SN D, W b EEIIAREIZfE O MR AT O k897205 71855 TR S vz
JERECTH D,

HEEH (N, 1977125808 EBRTIE OREEE > B /N TFFK W E 0 ) K& OV T=3% W7 & o S
WBWT, BAELEEEOPIELEEEE ST 5 5-6510 N-SHERBENREET D, /Tl
DOVEMNZH > TR BBEEREREENH Y, HHIEES (30K, Loc. 6) TIEEROMEBIZIBWNT
WHEEAZENZI 10" /IZREN TS ORBEIN D (BF40K) . INFEWE O RN 53 R
13, HIERICIZE & 4.5km, 1E200m, @SESHKKR20m DT Ly vy— - Uy FROGEV 2R LT
L. ZTREVEAICE 3-4FOFERERH Y, RO S DIF EESLHRBIEEIZ > TS, W
NOFIMEEEIZBW TS, WEE L & P IERROERITITAERETIR NN, LR T,
IO OBMEHEIX T L LR DB EEREICTEE L2 b D Th L. ReRE LWL S 8l
ARG L EZ oD, X, NFREE L RFICER SN b LfiESND.

KESAM RIS, FAEomARES L —S LT, &M 0B mmAmAbRoRiha 72 LT
W5, ZOMEOEMMI B LI YRFOME)ORRHBEEK L2 b DO TH Y, BmilAFELH 72 mRbR
DOREE T LFRTTH L. Lo T, KRESHE O &AL OB i X RIS Rt o TE#) Iz L - T
EREZITTNDLEEZLNS.

VI. 5 #1 &

ARG HIE T, 16945 e Q704D 2 FEITH T2 0 M7 IR D BB A2 TRE etidE 4 H L2 BER
ERioTW05a, X, RRKIFEHIRSET 5 HPEREO—FIL, BELICHERISEI A TR 2 g, BP0
WOWER (5F, 1920) LT TWD. X, HEE PRSI BHEIC M7 RO EREI L
LTHY, mifHEEESNERILL TRV, BEEEICIE LX) OMBEEA R 6N & OME)»
b, ARG 2 & T —# 2 R E BN IS TR R ES - (LB RALEER) ICHEL T b,

BAIRE. ARRIEHIE DI BT D ERMBOBRBRME L EEFR T~ =Fa—F M) ZRL
M THD. O LAMIEHINICHEEL G2 - ERHBIIROLBY THDH (E& LTFER, 197512 X
).

169466 A 198 Gtk 745 H 2 A) Bk, dbfk 40.2° - #GR 140.2° ; M 7.0 BBR-E67F - 42 1L
e OVFE B Btk N O R 7 & CTHEEA R E <, FRICRBM CTITHIER & LIS KA P84 U TS - B
RFERIT 1,009 FICiE L7 (GB421K) . se UMl LT O LA THEN R E oo 2 L, BT LD
WEN o2 Z &, MR TOMBEB MO TRV Z & R OT7044E 0 MiE & o@EgEEN S, Zo

ICEE U CREAE LT RSB L2 FIREMEA RE W e EX BN D.
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1983
M

40°N

139°€ ‘ 1 40°E

FA1X REAR IR M AT T 0 E 2 g B HER O AT X (TR, 1975 5 3, 19825 0)
BFEREFER O~ 7 =F 2— F(M). 7272 L19834E B A 13 Hi 7% 0 78 Jefir i &
~ 7 =F a— FIZREITIC L 2 PRIREM. FerpyaeRIxig k.

17044 5 A278 (SOKocH 4 A24R) B, dbfi#40.4° - 3iK140.07 ; M 6.9 B HEN L DO
T0EBICHA LR TH S, B, BRTHEHENRKE S, B 1,400-1,500 F D 5 HiEEE - BERE
EIX1, 1937 L7z, A LIRIFICE 2WEICB W THRENRHV, 448 (1920) ([ Livd, MR
ILEIEAE TR 190 cm, KT 45-60 cm T o7z, AAPILMTEEH O LTI RBRERH Y, 4
H, F2ME LTHRLR TV D KNS OMZ A U (H5431) . MR T 5\ FR I 5+ Z#fic
BT D AARMA R, FERNOUREIHEEIND.

1955€E108 198 = wHh® EJR, 4b#%40.270 - ##%140.18° « £ & Okm ; M5.9%) #1313
EAETYIITICRONTEY, Y HTIIEEV EZEE L. B8 - ME (1956) (IHUER{H O K
HEDN D Y FAHT IS R 1T 5 /K 5 5856-5857 I A 14cm D HIE H O LB % 2 L, Zhd: “Hihs:
KM EWTE” L IEA 7S, MIZOUE et al. (1982) 1%, Z o HWiE X VU {ERL 0 & 4 i k8 O FE dhic & - TR
ELEEZT.

19834£ 5 A268 BAMBHERM™m =), Jbik40.40 - FHR138.9° « XS 5km ; M 7.9 GEMTHTIIR
100km > H ARWFIZ A L2 B C, HERABERICH S EZE S - KERIC X 0 RERWENE TR

23) BEMER O~ 7 =F 20— R3FE (1982) 2k 5.
24) EEMER O~ 7 =F 22— FFRETIC & 2 HHERER.
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g_

Q
i
B2
Pl

-
L AR AL

H:Ex

40"N

).

Rl
Y

I 40°N

30km

HABIX 170445 AT O HIER 0> 75 S ik

_ o e (FH%, 1975105 5) n—<HFE%
FA2H 16MEREMR AT DO HBEOTIHE (FHe, P iy

1975) FERRNIEAFT (1920) 12 X 2 .

FEF - ATHAFIL 104 4127 L, AR HUEN OB F ONEIRATIZ 38U T b 444 DIEFE - 175 AW

FraRH L, X, HEKEICL2MEE IR T, ARE#ETY, RBUTTEARNT - £ FLIT « IERFIT
c HEIT L OWF)INZB W CEREFERRE oz, TROOMKIZBIT 2HEFEDL I, Him rL
Z DOHHOKE MR LK & OFEREATICE R L TR Y, HBOBIRILICHE S K3~
(lateral spreading) 2K T 5D ThHh-7 (kg - ZEH, 1983).

VI. 6 RAUIFR W OKYEALH)

KA EFATT D ERE 7 SR WVIC—FRERR AR T S5 Ts Y, BRdH J1 25 REERK
R I D JEEIIT (5863) (2B RICHVT N-S D LA Dk - WifF % i) > T\ 5 GE36IX) . = D
BT B AKHER T 19024 LR 19814E F CHRIBOERNC DT » TR Y IS T D . dEa A [E L
BEiC & 2 KM BT 19024 055 1 IR B LUK, 193842 « 19594220 « 19674F « 19744F « 1981412 F i
SRz, ZOEN KB OKERRS, EH (1943) KOVER - [E (1949, 1956) (2L >T, 1942
- 19494 - 1955 IZ Kl S 7e.

26) TR [ T ERBE D RIS C b 5 B AEAH B HUA R £ .
27) A E HHFRRE O T D R B HA TS L 5.
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KRR K - TR BN EBHEIC SV T, ARRITEHUEIC 551 D HUBR A B DWW TE < Ofiand 72

ENTWND. KIF (1942) 1T 1938-19024E D IR F51F 5 Ll e B, ARk o @ i #E 134 B b %
DWIFEMRKLE ) LT 2BMERLTEY, HHLTWOIHEMMETHD Lk~ Fh - WH
(1949 - 1956) 1Z K (1942) OBFZEZ 5| &Mk T E O/KERRZ BV Lz, LovL, 19554
Y H MBS O MBEEMEEE 2 RH L2 b 00, EiEENBELIZEH L TV E0E I M2 To
B oY AW N

I T, RATOKMERESEREZ M Z T, ARRIEHIRIZ T D B S & KHERLES) & OBMRIZ oW
THRBTAAT 5, R 1-4 km OREHIEGE & K HESEE OBIRZ NI 2 720120%, KEREE O LLEIE
DI LN TORT T B e, fFPTIZEE T 2 8 22 I TIELL F O IR™ iIcBnTibnTind

HIMIA  1938-19024F (59364F)

HMB  1955-19384F (F1174F)

HIIC  1981-19744E (K97 48)

HI A RO C 0 FREHE I A [ MBS (1973 - 1982) ORGBAESKIC S &, HIM B OB E
Ff - B (1956) (28D &, 5850% JEME L L 7oA /KIER O L FEE 2 554412 R 3. FI44MITI3RIEIRAE
By & MERE ORISR A MNT T 2 721, RUERHRITIR 5 FEN JE J S i o> HUEU AR S I 4 = L 72 (35440,
@©). LinL7enn, KUEELREH) & HEMIEORGREZ M5 LT, #llifE-CuiE ONME &) 2 kmis
FICHRIN TV OKEROMER —BLRWE WS IERH D, 22T, ORI D HERENE
EHLRELDDOHD EE LIz X1, HFARMESICTHRIND EFEGBHO Y — 2 2544, IR
Lic. T7ebb, MBEMENBREGRE LOoOdH 5% 6I1F, 2R ol i 2§ £5850% &~
LT 5 e, REAELENERMAIO J 1206 5849 £ TORIZ—RRICH~MEEN T 2135 ThH D, &
(2, RWIARHS T 058517 &= fift FIAHT T 05856 £ TORIE, 5853 TRERMIIC LT &b b D DAE
E LTS RILEZ R L, BRI D58577H5859F TOMIZME L, Thi v fichET 5
5860755863 % TORITHE AR T 21T THD. ZOLIICTHRENDKESLEHD 2 -2 %201
RLTZ. ZLTC, BHEN OB LN KESEBORY — 0 EQ@Q%EIETHZ LITLY, KESEH L
B O BRIC DWW THENT 21T 5 .

FAARIT L AuE, 3WIMICR T 2KERLETONRZ — T 2By ond. Thbb, Y IHHE
FELERIR OMBRIEMBR AT 2R THIM B &, LSO EFHRHREE 2R THH AKRDNC THD.
DLIFTIX, 2HORY =2 o TENE IS R 2 R

TE R R e MR B 2RI A ROV Cizksl) 2Kk HERZ HBLIRERRO HLD. 5848-5860
MICBT D KESEBHO X —ZQ LHMFINTH Y, FROFID S LEE R E COEMEENBIED
RELODHDZ AR LTS, 5848-5860 D XHICHT 2 KU D L TFEBRL, HIMAKXRGRCT
NN 605 mm K M15.6 mm THDH. Zhz 1HELZYO L TEBIRICHRES L, HIMAT
1% 1.7mm/y, #if C TlE21mm/y L7 VIZE KR THD. 5848-5860H 12 31T % e il Jg KL ik i o fie
KREEAITH 2,000 m THY (F44K, ©), B A KO CITRIT 5 E A 100 J54EkRE L &

28) 19594 + 19674F K OCM974F-D/KYERI B L, Sl ZipoToizw, T b &Rl L7 BMEIZREA O G & Ligh o7z,
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" A 1938-1902

I
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!

4 B 1955-1938 »

r 1949 ~1938 0
2r 1955 -1949 =
K D eiGren e
0 e
N |
_.2 - ‘
- |
-4 P }
-5 L }
|

r C1981-1974
0 ‘"u\./‘\/rf"\’_‘/\;\ - I E—

|

5846 [—
5847 —
5849 —
5850 [~

|
i
|
|
|
|
|
©
53
@
0

£ 2% B S IFAIAY)
@ - R He e
@: OlzRsh

5863—

0
©
0

IRUE RS & MBS O PR & R
1Fi O MU P T
% MBS BAE bR Lo B LIRE L

el &, TSN KESEHO Y=,

A 1938-1902 :

B 1955-1938 -

lok%.
C 1981-1974 :

M [E BB (1973) 12X 5.
1949-1938 - 1955-1949 : = 4f - [HH (1956)

A [ PR (1982) 12K D,

TR (1955) OWEE T VA S FE ST TR ARiE

1%, Mizouk et al.
KUER LB IE

L (1982) 12 %.
FHH5850% R & Liz. X, KUEREH)

DY =B LEWE I, FHMOESIISCTET
EBORRKY &R LT

SIAELLIEERICHY TS, 20l &,

20MaDIICER SN2 L LN TH 5.

DIT 7R S 2 MU HE 1 7 2 i) g 2 B 1 T2 B R LA 0D 1.2
LinL7id s, HI A RO BIZIT 5 L B 50U fd

BEEZ@ U CTRABELTWIZET 2L, KMUINBW OB LEIZIEE LWEERELTHDIETTHD
DIZ, 5848-5860[] D EX LI IZIZE D X 5 2 ETRITRD Siiav.

—7, J 1-5848 OXENZI51T D AKHE A

D NRZ—FTQ L —FE T, 584855 J1ITHNT THE
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Abstract

The mapped district is located in the northern part of Akita prefecture, and represents
the northwestern margin of the Akita oil field. The district is underlain by a thick se-
quence of Miocene to Pleistocene sediments and volcanic rocks. A summary of the
stratigraphic sequence of the mapped district and its surrounding areas are shown
in Table 1.

NEOGENE

The Neogene sequence in the mapped district is subdivided into the Hayaguchigawa,
Onnagawa, Subari Andesite, Moyasan Rhyolite, Funakawa and Tentokuji Formations in
ascending order.

Hayaguchigawa Formation The formation is restrictedly developed in the northern
and southern margins of the surveyed area. It is conformably underlain by the
Kuroishigawa Formation to the north of this district. The present formation consists
largely of acid volcanics and basaltic rocks, intercalated with clastic sediments. These
volcanic rocks have been subjected to hydrothermal alteration less intensive than thosein
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Table 1 Summary of stratigraphic sequence

Geologic Age Stratigraphy
Holocene Alluvium, Sand dune, and Terrace deposits
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the underlying Kuroishigawa and Fujikuragawa Formations. The formation is 450 m to
650 m thick in all and subdivided into the main part and the Ichinomatazawa Basalt
Member, which interfinger with each other. The former is composed mainly of rhyolitic
lavas and pyroclastics, intercalated with andesitic pyroclastics and clastic sediments, such
as mudstones, sandstones and conglomerates. It ranges from 200 to 450 m in thickness.
The Ichinomatazawa Basalt Member is made up chiefly of basaltic pyroclastics, associated
with subordinate amounts of basalt lavas, mudstones and sandstones. The basalt lavas
frequently show pillow structures and consist of augite bearing olivine basalt. Subsurface
data show the basaltic rocks extend to the southwestern part of this district. The Basalt
Member varies from 0 to 300 m in thickness.

The Hayaguchigawa Formation yields Middle Miocene flora and fauna, which charac-
terize the Daijima and Nishikurosawa Formations in the Oga Hantd (Peninsula), respec-
tively.

Onnagawa Formation The formation, conformably underlain by the Hayaguchigawa
Formation, is widely distributed in the northern and southern parts of this district. It is
composed mainly of hard mudstone, intercalated with acid turfs. The hard mudstone is
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occasionally interbedded with sandstones. Glauconite sandstones frequently occur in the
basal part of the formation. The formation, which is 300 to 400 m thick on the average,
gradually thickens toward the southwestern part of the mapped district, attaining 500 to
800 m thick. The hard mudstone contains fossils of Sagarftes chitanii MAKIYAMA and
diatoms, rarely yielding foraminifera. Dolerites and basalts have been emplaced during the
deposition of the Onnagawa Formation.

Subari Andesite The formation is contemporaneous with the upper half of the
Onnagawa Formation, the Funakawa Formation and the lowermost part of the Tentokuji
Formation. It is largely distributed in the northern part of this district. It consists chiefly
of lavas and pyroclastics of hornblende-hypersthene-augite andesite, associated with
subordinate amounts of lavas and pyroclastics of hypersthene-augite-hornblende andesite
and pumice tuffs of hornblende dacite. Further, dikes of hornblende dacite, presumably
contemporaneous with the Subari Andesite, occur in the Andesite. The thickness of the
formation varies between 0 and 700 m; from 300 to 700 m in the northern part of the
mapped district, and thinning southward and southwestward. Subsurface data reveal the
thinning-out of the formation on the southwestern corner of the mapped district.

Moyasan Rhyolite The rhyolite occurs in the southeastern part of the mapped
district. It consists of plagioclase rhyolite devoid of mafic minerals and forms lava domes
in the Lower Nanakura Tuff Member in the Funakawa Formation.

Funakawa Formation The formation is widely developed in the northern, central and
southeastern parts of the mapped district. It is constituted largely of dark grey mudstones
and acid pyroclastics, ranging from 150 to 1,200 m thick. The thickness of the formation
is extremely variable. The formation, which ranges from 300 to 700 m thick in the
eastern half of the area, diminishes in thickness to as thin as 150 to 200 m in the central
part, and abruptly thickens toward the western coast. According to subsurface data, it
attains as thick as 950 to 1,200 m or more around the downtown of Noshiro Shi (City)
and in the off-shore area. In the vicinity of Sawame on the northwestern corner of the
district, the thickness amounts to 800 to 1,000 m or more.

The present formation is lithologically subdivided into the main part, the Lower
Nanakura Tuff Member and the Upper Nanakura Tuff Member. The Lower and Upper
Nanakura Tuff Members occur in the lower part and upper part of the formation, respec-
tively. The main part of the formation consists mainly of dark grey mudstones, occasion-
ally intercalated with sandstones and acid tufts. The Lower Nanakura Tuff Member is
predominated by acid pumice tuff and fine- to medium-grained turfs, associated with
small amounts of coarser pyroclastics, such as lapilli tuffs and tuff breccias, and dark grey
mudstones. These acid pyroclastics contain biotite, hornblende and occasionally a minor
amount of pyroxene, presumably assigned to rhyolite to dacite. They have been mostly
formed by submarine pumice flows. The present tuff member changes in thickness from 0
to 350 m. It exhibits the largest thickness in the southeastern part of the mapped district
thinning toward the west. The Upper Nanakura Tuff Member also shows lithological
characters similar to the Lower Nanakura Tuff. The thickness ranges from 0 to 400 m.
The member is approximately 350 to 400 m thick on the southeastern corner of the
mapped district, gradually thinning westward, northward and northwestward. It decreases
in thickness to as thin as 20 to 30 m on the southwestern corner of the district.
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The present formation yields a lot of Sagarites chitanii MAKIYAMA. Siliceous fossils
such as diatoms and radiolarias are less common than in the Onnagawa Formation, but
foraminiferal fossils are more abundant. Molluscan fossils scarcely occur in the formation.
The most part of the Funakawa Formation is paleontologically assigned to Late Miocene,
while the uppermost part of the Funakawa Formation is correlated to Pliocene age.

Tentokuji Formation The formation, conformable to the Funakawa Formation, is
extensively distributed in the eastern half of the mapped district. It consists largely of
bluish grey siltstones, intercalated with sandstones, acid tuffs, and less commonly con-
glomerates. Sandstone intercalations increase upward in the formation. The formation
ranges in thickness from 150 to 1,400 m. It is 150 to 400 m thick in the eastern and
central parts of the mapped district, while it abruptly thickens westward to exceed 1,000
m. Around the downtown of Noshiro Shi (City), it attains up to 1,200 to 1,400 m thick.
The formation contains much more foraminiferal fossils than the Funakawa Formation,
yielding a lot of molluscan fossils as well. The occurrence of Sagarites chitanii MAKIYAMA
is restricted to the lower part, of the formation. Pliocene foraminifera occur abundantly in
the present formation.

QUATERNARY

The Quaternary sediments are divided into the Sasaoka and Nakazawa Formations,
terrace deposits, and Alluvium.

Sasaoka Formation The formation rests conformably upon the Tentokuji Forma-
tion with some local unconformities. The formation is developed in the eastern half of
the district, and consists largely of sandstones, intercalated with siltstones, acid tuffs, and
occasionally conglomerates. Siltstone intercalations are abundant in the lower part of the
formation. The formation generally varies in thickness from 100 to 300 m, exhibiting a
tendency to thicken westward. It ranges from 100 to 200 m thick in the eastern and
central parts of the district, attaining 240 to 300 m on the southwestern corner of the
district. The formation contains abundant Pleistocene fossils of molluscs and foramini-
feras.

Nakazawa Formation The formation is unconformably (partly conformably) under-
lain by the Tentokuji and Sasaoka Formations and developed in the northeastern part of
the mapped district. It is made up mainly of alternating sandstones and acid tuffs, inter-
calated with siltstones, lignites and occasionally conglomerates. They are weakly
indurated. The total thickness varies between 40 and 420 m. The formation is 40 to 150
m thick in the northeastern part of the district, thickening eastward to attain as thick as
300 to 420 m on the southwestern corner.

Terrace Deposits Many well-preserved terraces are extensively developed along the
Yoneshiro Gawa (River) and its distributaries and in the coastal area of Japan Sea. The
terraces are classified into high, middle and low terraces, each subdivided into two or
three. The High | Terrace is separately distributed in three areas: northeastern part,
southeastern part and northwestern part of the mapped district. The terrace deposits in
the northeastern part are composed mainly of highly decomposed gravels derived from
the Subari Andesite with red soil matrix. The thickness is approximately 20 m. These
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gravels from a composite fan of the Kasuge Gawa (River) and Taneume Gawa (River).
The terraces in the southeastern part are underlain by highly decomposed gravels carried
by the Yoneshiro Gawa (River), which range from 20 to 30 m thick and are covered by a
3 m-thick red soil. The terraces in the northwestern part are underlain by presumably
marine pebbles.

The High II Terrace is distributed in the northeastern and northwestern parts of the
mapped district, forming fans of the Kasuge Gawa and Mizusawa Gawa (River). The
deposits are composed largely of partially decomposed gravels with a 2 to 3 m-thick red
soil. The thickness of the gravelly deposits ranges from 25 m in the northwestern part to
35 m in the northeastern part.

The Middle | Terrace is widely developed near the mouth of the Yoneshiro Gawa
(River), ranging in altitude from 30 to 60 m. The terrace is largely underlain by marine
sand and gravel with some intercalations of fluvial and lagoonal deposits. These deposits
are designated as the Katanishi Formation and attributed to the transgression by the
latest intergtaciation ( 12X 10%.B.P.).

The Middle I Terrace is mainly developed near the mouth of the Yoneshiro Gawa
(River) and Haniwa Gawa (River), underlain by marine and fluvial sand and gravel.

The Low | Terrace is distributed along the Yoneshiro Gawa (River), its distributaries,
and the Mizusawa Gawa (River). The deposits consist largely of poorly-sorted gravel and
sand, ranging in thickness from 15 m downstream of the Yoneshiro Gawa (River) to 4 to
6 m along the Kasuge Gawa (River). Gravels of the terrace have been scarcely de-
composed.

The Low II Terrace is distributed along the major rivers in the mapped district,
underlain by poorly-sorted gravel. The thickness varies between 4 and 7 m.

The Low III Terrace is sporadically developed along the main rivers in the district,
underlain by a few meters thick river gravel.

The Kemanai Terrace is restrictedly distributed along the Yoneshiro Gawa (River),
underlain by pumiceous sands redeposited from a pumice flow which erupted from the
Towada Volcano approximately 1,100 to 1,200 years ago.

Dunes are divided into two formations: older and younger. The Older Dune occupies a
small area on the southwestern corner of the mapped district, which extends southward
for over 10 km and parallels to the Younger Dune developed along the coast. The
deposits, unconformably overlying the Katanishi Formation of the Middle | Terrace,
consists largely of cross-bedded, medium- to coarse-grained sands. The Younger Dune is
developed along the coast, increasing in width from 400 m in the northwestern part to
2,000 to 3,000 m to the south of the Yoneshiro Gawa (River). The dune is made up
chiefly of cross-bedded, medium- to coarse-grained sands.

GEOLOGIC HISTORY

The geologic history of the mapped district and its adjacent areas is summarized as
follows. In Oligocene to early Miocene, a great amount of pyroxene andesite lavas and
pyroclastics was erupted north of the mapped district to form the Fujikuragawa Forma-
tion, associated with a subordinate amount of basaltic lavas and pyroclastics. Prior to the
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andesite eruption, a small amount of partially welded, acid pyroclastics was deposited.
The depositional basin of the Fujikuragawa Formation covers a 30 km by 35 km area, in
which the maximum thickness amounts to 700 to 900 m, occasionally up to 1,000 m.
The mapped district, which is located at the marginal part of the depositional basin, is
presumably devoid of the volcanics of the Fujikuragawa Formation.

In early to middle Miocene, a large amount of pyroxene andesite pyroclastics was
deposited with small amounts of andesite lavas, acid pyroclastics, and basaltic pyroclastics
in the Nakahama district north of the mapped district to form the Kuroishizawa Forma-
tion. The intense volcanic activities were sometimes interrupted by the depositioh of
clastic sediments such as mudstones, sandstones and occasionally conglomerates. In the
early stage of the deposition, the flora of the temperate to subtemperate zone was
deposited in the mudstones and lignites. Subsequently, the middle Miocene flora and
fauna of the subtropical zone were embedded in the mudstones and pyroclastics in the
neighboring areas. The southern part of the Nakahama district is presumed to be a center
of the accumulation of the Kuroishigawa Formation, which measures 600 to 800 m thick.
The deposition of the formation probably took place in the mapped district as well.

During the accumulation of the Middle Miocene Hayaguchigawa Formation in the
Nakahama district, large amounts of acid and basaltic volcanics were erupted with greater
amounts of clastic sediments than the underlying formations. The Nakahama district
underwent a differential tectonic movement in the late stage of the deposition of the
Hayaguchigawa Formation. A NNE-trending belt between the Mazegawa and
Mizusawagawa Faults was subjected to greater subsidence than the adjacent areas, leading
to the deposition of thick mudstones measuring up to 450 m. Along the fault zones,
which mark the boundary between the subsidence belt and uplift belt, lava domes of
dacite and rhyolite and Kuro-ko(black ore) deposits were formed. The tectonic and
depositional differentiations, which took place in the Nakahama district in the late stage,
have been obscured in the mapped district, where geologic information including sub-
surface data indicates uniform predominance of basaltic pyroclastics over acid pyro-
clastics. Benthonic foraminiferas in mudstones of the upper part of the Hayaguchigawa
Formation indicate the depositional environment of outer shelf to upper bathyal.

The conglomerates in the upper half of the Kuroishizawa Formation and the
Hayaguchigawa Formation include pebbles derived from the pre-Tertiary basements in
the adjacent areas. Consequently, these basements are considered to have been uplifted to
form a provenance in middle Miocene. The Tertiary granitoids commenced to intrude
during the middle Miocene uplifting.

Towards the end of middle Miocene, the earlier violent volcanism gave way to the
deposition of sedimentary rocks to form petroleum-yielding formations, The sedimentary
basin of the petroleum-yielding formations extended as far as 40 km off the present
coast. The greatest subsidence of the basin occurred approximately 20 km off the present
coast, and the sedimentary basin took an asymmetrical form.

In the middle Miocene Onnagawa stage, several hundred meter thick siliceous rocks
were uniformly deposited in an anaerobic basin called the Paleo-Japan Bay, which was
circulated by a cold current rich in diatoms. In this stage, the sedimentary basin was
enlarged and deepened than in the preceding stage. The N trend of the basin of the



89

present stage became more conspicuous than the previous basin. A locus of the thickest
sediments attaining 500 to 800 m is located in the southwestern part of the mapped
district. In the northern part of the district and anticlinal parts, which are marked by less
subsidence, acid intrusions and andesite vol canics were emplaced.

In late Miocene to early Pliocene, dark grey mudstones of the Funakawa Formation
were deposited, attaining as thick as 1,600 m. The facies changes from thinly-bedded hard
mudstone in the Onnagawa Formation to massive dark grey mudstones in the Funakawa
Formation is considerably abrupt. The Funakawa stage is characterized by differential
subsidence and deposition. In the mapped district, for instance, the Funakawa Formation
measures from 150 to 200 m thick along the Natsui Anticline, while it abruptly thickens
on the both sides attaining as thick as 950 to 1200 m on the southwestern corner of the
district and ranging from 300 to 800 m to the east of the anticline. The Nakahama
district is presumed to have mostly been emerged. In the marginal part of the Funakawa
basin, which is coincident with the bordering area between the Nakahama district and the
mapped district, violent eruptions of andesitic rocks took place. In early and late
Funakawa stage, a large amount of acid pyroclastics was erupted with the emplacement
of lava domes. The eruption centers are presumably located in the southern part of the
district.

In the Pliocene Tentokuji stage, a thick sequence of massive bluish grey siltstones was
deposited in smaller basins than in the Funakawa stage, attaining a maximum thickness of
1,500 m. Most of the mapped district was covered by siltstones, which merge into sandy
siltstones toward the Subari Andesite on the northeastern corner. Therefore, part of the
Subari Andesite probably formed a provenance in the Tentokuji stage. The present
formation, which ranges from 150 to 400 m thick in the eastern and central parts of the
district, thickens westward to attain up to 1,200 to 1,400 m thick on the southwestern
corner. The majority of N-trending faults and folds commenced to form in the early
stage. The Noshiro Thrust Faults, representative of the active faults in the mapped dis-
trict, also presumably began to form in this stage.

In the early Pleistocene Sasaoka stage, the sedimentary basin was further reduced and
the maximum thickness was diminished to 800 m. Massive sandstones rich in molluscs
were predominantly deposited in the mapped district, measuring from 100 to 300 m
thick in general. Regional emergence followed the deposition of the Sasaoka Formation,
leading to the deposition of lacustrine sediments of the Nakazawa Formation in the
northeastern and western parts of the mapped district. The extent of the basins was
further diminished and the thickness also decreased to 40 to 200 m except for the
southwestern part, where it measures as thick as 300 to 420 m.

TECTONIC STRUCTURES

The mapped district is characterized by prevalence of NNE-trending faults and folds.
Some major folds commenced to grow in the late Miocene Funakawa stage to affect the
deposition, while the rest began to form afterward. Their growth has been accelerated
during the Quaternary. Most of the faults have rapidly grown through the Quaternary as
well.
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Folds There are found numerous NNE-trending folds in the mapped district. The
fold trend prevails throughout the oil fields on the Japan Sea coast. Subsurface data
reveal the inclination of the fold wings frequently increases downward. The Natsui
Anticline and its southern extension, Hiyama Anticline, affected the deposition of the
Funakawa Formation, which thins and coarsens toward the axial parts of the anticlines.
Similar phenomena are observed on the northeastern extension of the Umenai Anticlines.

The Natsui Anticline is complicated by two to three minor folds, cut by a few
transverse faults. The anticline is traced for about 6 km from the northwestern margin of
the area, plunging southward to the Yoneshiro Gawa (River) to reappear as the Hiyama
Anticline on the southern bank. The Hiyama Anticline is also complicated by a few minor
folds, traced southward for a distance of more than 30 km. The western wing of the
anticline is bounded by the Moritake Fault, a longitudinal, high-angled reverse fault. The
northern margin of the anticline plunging northward is presumably cut by a transverse
fault.

The Tomine Anticline is traceable for about 10 km, and the axis is gently undulated.
On the southern bank of the Yoneshiro Gawa (River), rhyolite lava domes are exposed in
the axial part of the anticline, indicating existence of the eruption center of the Lower
Nanakura Tuff. The Umenai Anticline runs throughout the mapped district, traced to the
northeast and southwest into the neighboring areas for over 20 km. In the adjacent areas
the Funakawa Formation is observed to thin and coarsen toward the axial part.

The Onodai Syncline is located between the Umenai and Tomine Anticlies and traced
for about 14 km. The northern part of the syncline is oval and broad, narrowing to the
south. The axial part in the northern part is occupied by lacustrine deposits of the
Nakazawa Formation.

Faults There are found a number of longitudinal faults parallel or subparallel to the
fold axes and NW- to NE-trending transverse faults in the mapped district. The Noshiro
Thrust Faults, Mizusawagawa Faults and Moritake Fault are representative of the
longitudinal faults.

The Noshiro Thrust Faults are part of a great thrust running along the Japan Sea coast
for about 200 km, which are designated as the Kitayuri, Sakata, and Nikaho Thrust
Faults in the southern extension. The thrusts are traceable northward and southward
throughout the mapped district along the coast. Subsurface data of the drill well
Kayakarizawa SK-1 show the apparent throw of the thrusts attain as much as about
1,000 m and the inclination decreases from 80" to 45° or less downward. Most of the
displacement has been presumably achieved from the latest Pliocene and the faults are
still active at present.

The Mizusawagawa Faults are traced for more than 50 km northward into the
Nakahama and Kawaharatai districts. The apparent throw decreases from 500 to 700 m in
the Nakahama district to less than 150 m in the mapped district. The fault planes are
nearly vertical and the displacement is westerly down-thrown. Since the faults mark the
eastern margin of distribution of the Tomarikawa Mudstone Member of the
Hayaguchigawa Formation in the Nakahama district, they might have begun to appear in
the late Hayaguchigawa stage. They have displaced the Funakawa and Tentokuji
Formation and are covered by the terraced deposits. However, they are clearly expressed
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as topographic lineaments in the northward adjacent area, and they were probably active
in the Quaternary also.

The Moritake Fault extends southward into Moritake district along the Hiyama
Anticline for more than 10 km. It is a high-angled reverse fault and presumably turns to
the east at the northern end of the Hiyama Anticline. Since it has displaced the Middle II
Terrace in the southwestern part of the district, it is considered to be an active fault.

ACTIVE FAULT

In the mapped district, most of the N-to NNE-trending faults and folds have been
rapidly grown during the Quaternary. The Noshiro Thrust Faults probably started to
form in latest Pliocene and have rapidly accumulated their displacement through the
Quaternary. On the other hand, numerous strike-faults including the Moritake Fault,
which are distributed in the central to eastern parts of the district, were active in early to
middle Quaternary but decreased in activity through the late Quaternary. However, it is
probably that the Moritake Fault and other strike-faults are still active at present.

The faults, which were active in late Quaternary, are defined as the active faults. They
are divided into the confirmed and inferred active faults according to the certainty of the
activity.

The Noshiro Thrust Faults are one of the greatest active faults in Northeastern
Honshu, which are confirmed to have displaced the late Quaternary strata for about 30
km. So, the Noshiro Thrust Faults are defined as the confirmed active faults, and the
average slip rate of them are estimated at 0.8 to 1.2 m per 10° years. The subordinary
faults of the Noshiro Thrust Faults; the lwao, Koyano and Kotehagi Faults, are also the
confirmed active faults and range in average slip rate from 0.2 to 0.3 m per 10° years.
The Moritake Fault which was displaced at the average slip rate of 0.1 m per 10° years in
the late Quaternary, is also the confirmed active fault.

The Tomine Fault and some of the other strike-faults, which are devoid of direct
evidence of the activity in the late Quaternary but exceed 0.1 m per 10° years in average
slip rate through the Quaternary, are shown as the inferred active faults.

Most of the folds in the mapped area, which are closely associated with the active
faults, are also considered to be active.

ECONOMIC GEOLOGY

Since the petroleum-yielding formations are widely distributed in the mapped district,
a number of exploration boreholes has been drilled, some reaching as deep as 3,500 m.
Some oil wells are in operation at present at Hachimori on the northwestern corner of the
district. However, the reservoirs are the Subari Andesite and Funakawa Formation.

A hot spring with a temperature of 45°C is found at Kiriishi, where the Upper
Nanakura Tuff Member is exposed. The hot water is characterized by a high content of
sodium chloride. Besides, there are found a few mineral springs likely derived from the
fossil water in petroleum-yielding formations along the Noshiro Thrust Faults.
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