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v~ 7l (E)IE) LI EORER TRINLE) LB LRTES.

fEFT R — B IIEEI I, BT 4 v Y~ T i E i, b — s~ A & s &
HtEmA (Fy) BEZ o7 GE1R). F,oR8E, SR OE LIS T TR, Lo bl
ThHHRIELOWETNEFHICORATNS, bbb, &3)IH LWL TR o ki,
F72, W) EOKRINETIZENENF  LOF, @il R, FgihRnER-> TS EI2K).
7o, KEAUERAHT O @ 8L EBEL O IR O BRI R b D S Sk R s, 7225 ONTK
BRI DN 2V EROElEE D, ZOFICkoTERENZEBEZbND.

TR IR A LA b & T ARSI/, ME T+ v~ 7l (510 b Rk —
WHEBIL AL L 7o, I — MU T, AT BRI A O RS R AR, T —
B NI L LRI E O EERBASHERE LT, 72, BIRHIESER ORI LT LT, db
H— P~ AL — g 2l & 9 S AL D F— AR R She (51 8. B, B
(VAR iR i K ORISR IR - C, IR QW EE N H - 7= HESh .

TR & 580 I 20T T, ARE ILHEZ Hul & A REEICHE S T, KIFNNE L2304 )5+
WEROWEF)IHE 2R E2FE L TAL, AT R REE200mEL EI23#ET 2 Rk e 2 W
SHTWD.

FRIA R HITZIE, SERT IS U 7o i A FE OB IZfFE L 722V, LacL, VIL 1 CERkd 2 &9
Ve R HUSE R 30 UL, M N — e B~ v MVICEIRZ2 A T A MM ESIERICE Z o TR,
FRICHIBR NP IR L, SRA I — R IR AR 7 & O BETFINTRE SR (M ORES3 722 %853) 12l -
THRISTWD I EBRHLMNISN TS (Ll « KHH, 1979 ; &L, 1981).

Fr i IR HISIC 31T B SE oD | FZSEhiE, %9150-3004EE B Tl Z 2 MME F T 7 R ORI k5 7
WO EKHIEERF O 272 et & BRI ORBIB 22tk & IC K> TRHS-S1 g (SR, 1977 5 A,
1977) . F£7z, EAMHITIE, 6,000-5, 0004ERTOSEH K R (BUEDHEKYEX Y 2-5mBLE )
DOUERYE LA ERA-6. 5(mOALEICH D (TsucHl, 1953 ; £, 1959), ZOIdEIEL, HWXiEHEG I
BT HiBEKS, 000F MO R L FABENCRLIE ) THhY, ERHEREOZIMZRME &R ER
HEMOELORILERZ %S FRl>TWH Z EE2RB LTV 5.

I =) e

W) IEREG, FR0 R PR 2s & (LBLIRET RIS 200 Tl KB PIIER 12km, R AEKI90kmOHEiH 2 3> 72
ST, ML L REH S TSI ATER LT\ 5. ARRIBHIRIC A5 BB, W)
DR EBE LTV D bOTHS (6 2).

W IBREE, TAMFZINE L » T T RIS SN, ZORBIET 75 TH0 1 HERIE
M) (1931) ICE LD BN TS, TAE KIIFEN & BRI TSI 0 T DM /545 %
WEEIBRES LoD, & LCHED DAL HZME, £o LTEE - Fr— b - BREDB R 5
RIE, ELLCFr— b e EENLARBPILBICSS L. ZOEABEEATIZE LML (1950, 1963),



Ono(1973) - 810 (1974)

Z - F

F4(1931) | #L(1963) | {ERI(1964) | Marsumato(1966) | FEB(1976) '“'“(‘lg;g’)' (1981) X #® %}

% nnm | NES

e

EXEYiEy

SRR R Tt

T fo
LT s

JEARHIRE - IR

PAZRE KBHRE [ R

3600 - 38000+ 6800(+) 1000~ 2000+ 5150~ 85500+ [1100~ (440(+) | 1100~ 1450(+) | 1100~ 1450(H

JEE-—= D

#HI3IX EENBHOBFROOERE
A, BBNC, MR 1964 ORESRE, RREBE TIERAERCSABBCHNT s B RT

7R (1964), ROWEILIZA (1975) B b, T4 (1931) LREEICHEFERY 3 2BICKS LTS
7, FROPUGHAY T 55 L ORI RIEFRE (F7203 i BRRE) LIFATNSY . E7,
HELSOFER 1%, W BRI SSRGS BNREL Tk, #iEo—MEm (LRl 12
BT 25N F CHIE ARV IR LB TS Z L &8 L7, —J, MaTsumoto (1964) 1%, &H—
FEREHIBRIC 5376 % FUBRE R SR L, o I AR AL 43 LI — 7 EUR 0D FU{L A B % 5 2
JEIx LTI IR T2 L L big, RBEAEA)IEE ORI LIz, 72, MATsumoTO
(1966) 1%, MMOMFFEHEN =B XIIPERON T HHICET 5 EB 2 T HIEE Bl IERICE O
TWa (FE3M). Ono (1973) EfEL (1974) 1%, #D CHEF )T AT > TRBREO BT &
HEAZHEL, ThETIEEAEHH—BREMISICR SN T )IERE () (B3 2 ik 2 AR
TR S 72, o, fEROTFT4A (1931) Ol (1964) ©OREF CHEF)IEROK Fi% S 5
LEanTWiahizilB L, ERICIRESFRE (hilig) R—-EEOHETHDL L L. Fz, K
B ik A o) Y RS U T Y, WIRRB O TS E & U TRV A EUA BE D O 72 2 )1 T8 37
ETHZEEWALMILE (BE3X). FIZ, Ono EFEILIIFA L — F~ZBHOMEN S, [FBREOF L
G T FEARMICIIS WG CTH V, HBEOREHE S A AOEREL L, LbicdZEEm<zoTnb L
L7z, Zhucst LTI (1976) 1%, F& U CRENTSRIC o3 20 ) I @REa e L, FljEht
VEEEARRNIZAL RN ER LRSS 2 Ff o Cnd & Lz, 20 X o R HUE#EE O IR OFE S, FnH
W E DM EREOJEFIL, LR ONo ICE D ENLITRES B STbDICR>T D (BE3K) .
F7o, FHEIFIARBHOERMZFA L, Wi A ISR U7 E BN E & L ClElo% I HIich
KLEbDTHDLHZ L ER L. 2D, hamva et al. (1979) %, T BT 285118
BEAWFZEL, Ono (1973) ROMEIL (1974) LIZIEFBEREFEEZCWAEY, fEkomizliRE CRfE
FRE) ICHY T OHEE EHRBRE LA TS, Fi, EOITMRBEBICEEND IV T4 NEME
ARG EJEIRT v — N & BFECATZE L, D OB KEE EOREBHEEY 13/, BAFIEIC
BEEZ L 72 bathyal slope-offshore bank ETHER{L72bDTHH LM L. BLEOTFINE, K
BEVERR D728, XIEHISEIZ oA 287 ) IEEE A A5 & & bIZ, VEIPN)ILARE OWE)=) 11 2 R A

D 72720, file (1950) F, #F)IJERZ RIS LT, M2, w8, KIEFO 3N & LTnD.
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L7z, ZOfEE, WA )T EHHikic om 3 2 AL, LY, WEESHENGR L) I1R)E,
FLLTHA - Fy— b - ARENLRY, LRERS « TIE—EERBE DKL - KSR OB ERE
AEEGUMNGE, T U TEEWEESEEN L3 2 KIEFRBICR Sy ShD Z & 2D #H
L7z (- T, 1981). LavL, fidy, oo RAESF 58 (30RK I M HUs O iR - SE8THE RIEr 8
EEEODLNZEND, AHETIE hama et al. (1979) ORME L7 HHRRABOLFAEHAWD Z &I

5 (H3). F7, - T (1981 1%, #WREE L& RETFRE G5ERE) OEMAELzZE

TP BTG ENE OWE ) AR O B ASBI/E OB IS FEER I L TV D T L AR LT, T/
P, W) AR, .@W‘(@V\?@ETY@ YT 5 X5 Al — A AR m o MR E D 3 F
TEL, ZORANITIEIRE ORE IIHENFE L2 2 L &2 faf L7z,

WA EHED “IEFE” Mol THE TITBEE) O AT St oni 2 1877 2 k@ - F4L
heayal X FHRREDCARFER SN TND (AH - B, 1946 ; KEF, 1956 ; KB, 1962 ;
Honio and MINOURA, 1968 ; MATsumoTo and HIRATA, 1972 ; Iwasaki and Ono, 1977, JEE, 1980 ;
PEEIZAN, 1981). Fio, HFHREBICE EN TV D RUPEABSEN HIE, FEEFIERIC L - THHA
HifdZ R~ AL REARBRLINTND.

W) O Pk 2 189 2 FELIARERE (5 2 1)) (ST 2 il IR SE R B A s L TV D 2 &
Pl <mBEIBN TV, LL, ZOERPCEARN, BARHR SICOWTUIRWEAH RGNS
Mofo. Bolt, FIE (1978) (M) iR OpEEc T2 Wi, BN - [E (1978) 1%, RIFIE

» Koo | IRTH A S

(700m+) % Fr- b
% IS4 VERBARIRE

== INA A A= TF A |
= RomicE R g

: LEERE

2 RUBKRE AR

— & Bipiemm s
(250~ 600m) E Ran L PRERY

pr)
% (150m+)
B

F4R FPIERORAEREK
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FEO BB BT 00T 5B ESREEEE TN EIE L, D7< & b2 D—EICHERED b DR
fAHET D L 2GR LT, £, Hib13, BESEAHOER « /3408 1K O DO HERLE OffiE & D
BtR7R LD, AT B OHERIFICEAEA LI bOTH D LML TV 5.

W) BHEAE > T ZERAENE, TP - 7KEF (1965), L (1974), KROVFIRE— (RAFK) O
8D &, WA ClE Y —F - B E S AR EAH, AL TR T AR
BTDLEEZLNTVD.

A=) N JE A ORBEAMAR X 2 56 4 IR

o
e
Ofs

(&

i

m. 1 il 2 @

W R B ) B RO & TEAE 5D, RBEOSMIL, ORI BT 2 i i) | i
WRbN D, WINREIEAEERRE BE5K) 1»boTky, 272 &b150mEl B (FERAH)
DEINRH 5. WHEEEIZI0-50cmEEDORE ST, RLEHEZRTLONRZ V. WETEE LTl
FRIOD v 75D THY, RAROEFICHSRTEIARIIEATHNDS EIRRL). AR & LTET
Y= MOREENE L, KEEEOEF IRV EENTORY. WIEVEHTC BT 2 EB O TE
X, R—FBERGAN S OKFEERT 70— b ¥y A bMBlEESND. F70, FEEAHTCE, iR
FTAYIZEDRT O TREMBREL TN D,

H5 WREOWEEAEAE (i)

2) FERTRDN5% LA EORYE.

-11-



I
3
<oox
ko
)

=|
\©]
&

34
i

WER BB U JERE D i 2 5o, IR LRCA I B S, ARBOM & 12250-600m &
HWEAND. ARSI ST AR, EL LCREEE - Fo— b - FIRE - SR
BEMLRSTHY, KRS - 2SRRI A B ORE R RTRIR & 72 ¥ 2 A TV S, 205
b, LREEETRMESILE LT ORI TR L b0RROT, 1BECORGEET S, A
T, BEL, COLREEE LY b FROWSZERAE T, KREREEahTELY b
RO A MRS L e LR e 5.

W T

VRIS TR, Ee LTFv— b - BREEEROARE (1, GREEE) »ohoTn5.
Witizeds /) e bRtTK 57 FHEC AT 5 F v — b & BEEERICE, SEEREMRER TN, %
7o, KEFH D RIZNT TOHIRIC AT 2 BUEPICIE, MR~V IckoTAELZEEZEZ b
DAY - AT L TSR ORBLAE T 7 A5 E R T %, IR )1 b T il R4
IF T DM ) RS LTEY, 27 T4 NEORBHRE P25, W) mREIET
1, AIREOER ZSBICENTEAT T ABSENEEIND. WIREB T, 100-250mFE 0=
ERbDLHESND.

R JE L

WERBE EEIE, KRIICHD L, BEICEY FRrb, 1) ZREws, 1) 3754 NERma
B, M) Fr—Fk, V) BOEESROGEEKEESICNNTS I ERTES (Ha). V) Of
GEREE ST, BEEEO A GERADR IS EOERKARA NG EN TS, $72, BREBOR

HOX FERAEICE ENDRIGEE 292 KaUARS (MEnss v
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EER (V) OJgHE) 1ZLATFICR B BV, MU L - TEE - SHENFE LI EL, AREEE - N
L AAS=F A | Fo— MREBBELTODHIE L 55, BT, 1) OLRETENTEE LM
W (A R — BREHE X)) RURETEEOE LIZ]) ORBAKENEELRNT, Fr— hoR
RS RTE LT D i (B TTE L OB IkmiE 2) bIE(ET 5. WREE LEBOE ST, H
WIZ L > TRARY, 50-400mEETH 5.

WICHR BB L 05 HE DR b~ %

(1) L

RLRIETENLT AN U oAb AT LRED DR THY, KIRTHE- % 03T & % E43-15mm
B OB ERORR A>T 5, L, MICHT AEThoT, BBEIEEALEER LD
b7 (Wit B H AT A 37 &) .

LRBETEE, Em-20mBEDIE S A5 - TH Y, —RICHR S 5\ 00 EEE R DFER % 2 L
TWD. Lo, BEHALE DAL Akm TRk AL 7 & ST F Iz A T oM CIE, B
REEER LTS (B60).

KEFD PRI TKkMATE T, KISMOE S O ZRETEE O LI, KILH T ARLRE DEH 71D
7 B RHREWENTEET 5. 7=, T B - BIHE ) SR R BMER LT, Kt
BB AEET B L E SN S K< L 2 ARBS. 0L D RHETHE, ZOBiE LR
B ORI BT BRI E SR KILA T R & LRI 105725 1 T ATEE NG EN TS (B
W 3).

K ERETEO LB MR, PET L HAE Ch s, BT TR & AT 1 S a a2
VTHY, BEIHEEE T LORE. AEEEKMOHR %723 b0 L GEPOMTARD b D &
Risd BILEML). 2AbAGIRKEASRETICE XL bR THY, Kige LTRDBND

A

N

(wt %)
10 -
BELZRE-NTLT4b HEEUS ISP 54
A&
7
4
2 [0}
X
+ 5
o
g /_———-‘6
z
ETLLYZRE EP LA YRILE
0 1 1
45 50 55 (wt %)

SiO2
HTE SEIBBKREED (Na:0+K20)-Si0: K
AROD, @iz, ThEh, Kuno (1968) ©isJv74 P EREBERT VL FLRE, R
CETFVIFRREBLT VA DABARLARBOERRTH S,
FERR O ERER B BRERIX, MIDDLEMOST (1972) & X 5 KILESFOHAR CH 5.
Si0; XU (Na,0+K,0) 0ER%E HO+, — ¥R THIBL A SO % vk,

@:TAHILRE A KUARCNRE TEOHHCRLLETR, BLEORKES Y
RLTWw5,
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HeFE EP)IERCaTh b KREROLESE

1 2 3 4 5 6 7 8

SiO2 45.16 42.65 48.57 47.33 48.24 53.38 53.31 54,40
TiOz 1.61 1. 86 1.81 1.87 2.28 0.68 1.73 1.56
Al>Og 18. 26 13.15 15.901 16. 07 14.19 16. 20 13.63 15. 88
Fe20, 1.75 3.42 4.85 4,22 3.96 5.67 6.73 5.03
FeO 6.25 5. 99 5.31 7. 40 6.93 4.09 3.17 2.94
MnO 0.10 0.22 0.15 0.15 0.17 0.16 0.19 0.15
MgO 8.59 8.45 6.38 7.58 7.00 5.31 5.19 5.04
Ca0 8,34 10.52 6.39 5.24 10. 54 3.92 5.03 4.60
Na20 2.77 3.90 5.07 4.32 3.31 6.32 6.10 5.76
K20 1.29 0.95 0. 47 0.48 0.52 0.28 0.74 2.01
P20y 0.15 0.32 0.33 0.27 0.27 0.20 0.37 0.52
H20+ 4.77 7.10 3.01 2.96 1.38 3.12 2.11 1.92
H20- 0.91 1.49 1.45 1.92 1.26 0.41 0.35 0.43
Total 99. 95 100. 03 99.71 99. 81 100. 04 99, 74 98.65 100. 23
Q | - - - - - - 0.78 -
or 8.09 6.13 2.92 2.99 3.16 1.73 4.57 12.13
ab 23.18 14. 31 45,01 38. 49 28.73 55. 58 53. 65 49. 81
an 35.62 17.01 20. 24 24.28 22,93 15.59 7.91 11.79
ne 0.91 11.82 - - - - ~ -
C - - - - - - - -
wo - - - - - - - -
di-wo 3.02 15.76 4,52 0.52 12. 07 1.35 6.48 3.35
di-en 2.06 11.35 3.41 0.35 8.26 1. 04 5.60 2.90
di-fs 0.73 2.97 0.65 0.13 2.85 0.16 ~ -
hy-en - - 0.58 7.43 4,52 11.34 7.84 6.53
hy-fs - - 0.11 2.87 1.56 1.72 - -
ol-fo 14.46 8.18 8.90 8.49 3.58 0.96 - 2.37
ol-fa 5.63 2.36 1.88 3.61 1.36 0.16 - -
mt 2.69 5.43 7.39 6.45 5.89 8.55 6.03 5.57
hm - - - - - - 2.83 1.29
il 3.24 3.86 3.60 3.74 4. 44 1.34 3.42 3.02
ap 0. 37 0.82 0. 80 0.66 0.65 0.49 0.90 1.23
Others 5.68 8.59 4.46 4.88 2.64 3.53 2.46 2.35
Total 100. 00 100. 00 100. 00 100. 01 100. 00 100. 00 100. 01 100. 00

1:72516 BETRY & VEZRER %]

2:7962108-1(R20890) HEHTTMF /& 4

3:8030203-1(R20891) ERELTT LA ” [€7873: 2 1oL - )]

41 8030203-2(R20892) ” ” (ELIR 2 O RZER)

5:8030212-2(R20893) MR ERAR (WKEEHE) ”

6:79Z2004 (R20894) MEW/ G RilE

737922007 (R20895) ” PR

81 80415B07-1(R20896) REMLRNIT A (HIKEHRR) »

18 TiBA (1966) k5. 2-8 XTI HERAFRT OMERBYREE X S5 £ AFC 202 L ABWT, A#H% -+ A% (1976) KUK
i (1976) OFEK L O AH %17 - 2, FeO R HyO(—) ©OWTRIBRAAHIC & » TR®, H:O(+) i3 Ignition loss »5HHE
ZX-TRDE /o) rvaltHik Ignition loss free basis Cf7 - .
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DRZN. BRLH D WVITEERE & L TE, FRADIENITH#A - FRAABETTEY, Ak
DI AN TNAHHI T, BEAVN LT ULIEFMAICESHIL b TWD.

AEE T, AEOXREEZSITL, ZOMREE TiBa (1966) ([ZXD0HEE 2ADET, F2K
WRLTZ. ZOREETHNG, WANEHTOLZRATT VI VERIIEL, Na,OICEATWS Z
LD, WRNEHETOT VI ) XA, SELEREO T V) ZiUEITE~S L, LYMgO
IZEATVD DAL, 04ITITRRZ LUy (5522).

(2) 2774 MERREAKSE

T4 NERBAPSEE, FEETIEE NG, FHE A - KE - EER AR TE RICE DM, &
JNOALRL. 5-3kmAtir, AFEOILHEIkmE: EI0m LTV 5. AREOREIE, 10-20cmEEfE
DEIDOHDONREL, BEmm-EemDEIDEEBEEB LTS (F8K). MEAKSEIZIE, Fv
— MNEZHKATZY, ThEBERE LT IES b 5. FH MRS HMAT 5 RKGKEBIX, W
it %2579 % Discoaster barbadiensis TAN SIN Hok 72 XD = v 2 ) 2L GRMERT T Globoro-
taliaflb A 238 L & CW 5 (Honjo and MINOURA, 1968 ; #HF, 1962).

(3) Fx¥— 1+

Fx¥— MIIZ T4 NERBAPCE TR ST, L LTED EITHEL TV D03, SrAiFibH
FRJERIKE K0 BIRV. T b, BNR U7 gl a s Do 1 E AN 575 b [FETR: B2 AT
TOHIRRAEDBFEAE ) RAZHNT TORURZR EICHEL TV D, RS, AMENLZEILE BIZHTTO
Mg J OFE ) AT, WMIRRBOR FICHF v — FBRFZELTEY, ZhboF v— MIEA
CBEREPRENTND 2 LBZ. Fr— FOHEL. 5-15emBEO L OREL <, FmmDIEE D
HABEHERB L TWD. T ARSI 2F v — oI, B 2 <35k Stichocorys
delmontensis NF R IN TS (JEEIZAH, 1981).

FHOM WREBIIEEND IV TA NAREAPGE GRbFE 8
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(4) BOES

B A R BB L MR L DAL DAY, RHTTEHE ) 70 B e AR 2 C D R 4y 7
FTHWMNBBOR FHICELS BEEL TWD. FH RUITCo i+ 5 BOEEIE, MRastEAT
BV (hawva et al, 1979), RiPHH% R4 Stichocorys delmontensis #7E4 % (FEERIZAS, 1981) .

(5) FRELEIRE HAS

Hitk — EERE O R BB FUS IR IR B Ol BRI L TR Y, ARKIEHIEAN TIIALss 2 5 R
WT R0 A0 C o0 il & FINTAAR 0 55 IS0 T oM A L TG, ABBREETIE, B
REOAEEREPHEICHRENL TN D, ABEKEESEHOMICRG—RRAE 2T D08, KisD
I CIIF AN DS 2K Z 2L TS, AR L= X 912, LUEEA OB bR GBI E B
DROENDD, ZIUIKRRESE T &6 AT ESE ORIKE A TR EZ 2 LT 5. 7ok, FILK
e M o> 25 T T38| LA IS Ao Al 9 D kB BEIK B FUE 2 5 1F, dEH (1980) 12X > T RiEDEL and
SANFILIPPO (1978) > Cyrtocapsella tetrapera ZoneX|EStichocorys delmontensis Zone (gi#fiH
ORI 2R TR B A RER IR TNS.

6) NAFANR=F A |

PSNAFAN—=T A MF, FEOEKE ECA & AN BB O FEICE T T 5. RXIEHIEAN T
1%, SREAHE, 6070 BERE TS0 TOMIE R OFF BAHTICHM LT b, S FR28—=F A M,
FE LT, abrh - AKEE -GS - BB RO E R Eofba N LIEE R B o T Y (BB
MR 4), ZREOEFPHERAOR T 25T 0805, EFMEHT 5 b O, ORI G
i L TR BEAIREICR> TV  E AL D, FE il & MEITA)I & OBERIC Y 2 E300m O i
FHICIE, SERICFER L CmomMiks 2<% L TR WSREAIE BMEET 5.

SA ARG A, A AR b, 75 B0 b B LG « 22 T I B Mk
W, AB - B ICHPR A LTV D, 2O X I F A R—=F 4 b OSBRI, FEIRERIE OHE
FERF W) MR AN I AL — BT S RO MR £ 0 BSEEL TV Z &R LTWA. Z OB
BRI, AEHDBMEICTT, LR b HIskmil EOESEH LTHY, BIEOBEMENOATE
WO L5 b OTho LHESRSD (il - T, 1981)

(1) FIREEH
FIRTCES (—H, BIRTE) 121 FAS—T A MBI, & LCREATR By
DAL TS, AREEAEICETa 7 b - ol - b Eofbah & & bIgiEa OR-<a g
ENTNS. 72, Hom-20emREDIE S DUHF A EE N AIREEE L EE L CO5H5 5 b 5.
(8) %L1 BT UBE IR £ T
LSRR A T, TR B O LG R ATH 0, AR AR B AT o C B T
IS B BRI /T TOMSE, R OTEET 5 R LT, AR A B T G % 3
BEL, TELTRINEHAENDRS>TWDN, TOIFNCT A HA b« PR - BERU V7 & O f T
LAATOD. AL LTHENIRINER, BHE LCRAER - WAMA 284, ARITMEORE
FEEAIE B RS> TND GBI 2). Pk EE S LCAHRER L WBia» bR Y, =AM
FEWEAA bV REENS. REME LT, REOH - RIRA - A - BITERE LTS,
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MRS & BT A (B BIRHIIE) %2 1L T O DTS A3 2 RUCR LTz, = 0% W
LRk 91, ZIWE - PIBEO VTR, SI0L,0B54%RIE TH Y, TiO,NMskAE TL < RoTnD
EDNE, KREBRMBERZEZ V. BTHID, ZhboEAalE, TAH Y EROHBEL LSRN LI 2
T4 MTHST L2 L’3bnd.

23
-

M 3 & & 28

M

EHREEE BB L% b, RO LA E RS (FAK). ARBIETEL LT
BEERE - BEROEEDDBRSNTEY, BERRT L 7HEE, £ L ORRBBERD R
PR G ATV D, HEREORSE, H72< & H100mBl LICHET 5 b0 L ESND. KR
JEOEE L OVERE, RIS Kotz K> TR-TWnD.

AN B AR LIS BRI, ASBIEE & L CHBIRHIT 0 12 & B IBE 2 3o - B
BEFREEN 5T OB,

BEHL S P - BFIR AR TR BN O 2 MU CI, ARSI R — RBTD A & ST~ 0 |2
LD A DS EE EB N 7T D, TR S HBICH T 2 Sk — B E O R, o
HIIE DA% < Ao TG, T DO, T a— EEE (51 RIE2) ThY, Loty
MTHHDIEFEHEITHS.

ik LB S O S AR O ST, ARIEIE L L CBE EE BB RTINS, B
BB + BFITIR & C ) A8 O PG A\ C 0 Mo B I I, MRS <0 12 & B
BELAS RO L. — 7, B B 0AE b BRI AT C OHIBECIE, I = 12 & BIELILI
WSS <, WEO B LA ADE SR (5 9R) SREBENERSNS. AT
X, BEWEERE KRR T T ABE N FEET S,

FEOM EHHRBBICEENDWEOEE LIS EEAE Wit 2)
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10 FLHE A LA ST et S 0 HERRY) (e
RENERHPES S & LCEEN TS ER S &R

FX EREHMEABCEIRE LT (v Y v 2) (i BlIROFE500m L)
B : BHIEAS (BREESRUT v — 1)
M : ST (EEESHIT 012 & DL A o 7 B S O S )



EERBEIIEE L UORRBIE ORI Z G 2 LHEE S5 BMEOABESINE T T D (5510
). T OABEEIIT, FHE B0 0)IRETICHT ToHlE, B HIROALIkmfFiT, KO
FRETHMALTND. RMPEESIAMR T 2841, Fr— b - AKE - XS - BEEE - a7k
ETHD. FEMMEIZ IR0 R EERDY, FACHE A LEZ RS &3 MR~ b Y
Lo TEY, LA OREHELZIZLALERLTELT, EWREBITIL AR T vy 7 ROES &
RoTVD (I . RMMAEHORE S1F, —HRICEKI0cm-EI0mRE TH 24, FH HIR
AT 2 bOITRENL 3kmiEd 5. 72720, ZOEKREHIT, BOonO/NEROEAKTH DT
REPEDN RV, Zods, FARE ERIE, ARHMPESHICEENTODF v — PO ®RYIAERLEZERT 28
fLifba R AL TN D.

M. 4 # 7 &% &

AR R HIS L2 A3 AT 3 2 WS ) | R RE O -UET RS E 1, ALK — BWEEm Ol % A 3 2 L o TR
FoNTWD. Z oD RIF200-1, 000mIRE, HE R0 7-1.5BETH 5. #Hilhfhmmix
FAEIBR LT D b ORLL, HEROMEE (MFOIErE) OMUE T L CALEIcfRi L Tn s
LIAREZV. UL, B R OMEMECHE, s XTEEL L TR0, mftodbERITRE RIS
ERILTWS.

TR AT, RN R E TR B E O MW E AL, TN SIC Ko TERIOREE LW\
BOER &AL, BAKICRMLTND. RSO ThR bIHERWIRIZ, JIFIT) b5 53/
B REFERCFELDOEFICELRETHS. NIRRT DT BITHT T T, FFE% 5L
LU CERAE Tl & SR L LT s,

b U7 AR — R P A [ O & A3 A48 ol 1, B CHEINAR T T o U0Z (97a0) HE
BEND. ZOEIEOERRZHET)EREERICOWTRS &, THE (DI x—ay) KOES (&
Ty vay) [FAE —REATEICER o T D. BRIV IR — T a VO, EERHHEH
WERTFHE/ RETEREND. Fo, BBBEFRT 7Ly v a Vo, 1ZITPRR)IOBEIH
ST, NEPLRINFEETBITE S, ZOXIRT Ly va KO I x—v a3 U, &
R2BNR L7 891, AR —FavEm o 263 2B (F) o ki, 6w —maEm obim 245
LEih (Fy) 2EARS (superimposed %) Z &ick-oTHERENZbDEEZLND (K21, 1981).

RO BEEE L 72300117 B MRS AT T ol i, AL —m e 5 o gl ic S ko)
mAROND. ZOL9 g, bk Uedbil —FREm ofliE 2 A3 26 (F,) L& bidiR—
FAVE T % Bl & T A EMAC Lo TR En-bo L HEESND (BB12KB2).

Bk Uiz &5 22t — R BEM O 2 A3 28l (IAIx—TareTTLyvary) RSFER
oS, BT IIBR-CEEILBRICLRBO b E. #ZIh (1981) 1%, 7+ v~
T O HUE RS A fRAT L, T 4L D OFE N K OV dii i o> BT A — SR B c Rk s e b oo &
HEL TS (12K).
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V. X 3 I 8 #

KINBEL, FH2BNTRLL D1, E& U TR TR R IR & & BRI 2 T
ORI /3 LT 5. ARKEHII X FERES AR O FAS A E T T 5.
RIFNEEREOFBRRA Z2FFENE, MRILIRERIZ Ko ThA Bz, R (1939) 1%, KRFIFNITFHU 4
T%, WRIBREL D b <, FEEREL Y b it LHEE Sh D HE 2 KT B L 451, Flroms
R RN 2 ARG & LR ORY VRS HB A5 22 % KR & 12 0y L. HLIAUH i
S LTt b ctiE (55 21K) » 5 Lepidocyclina nipponica, Miogypsina kotoi 72 & # %A L,
RNEREZ TRt s Lic. 20%, REFEZU%ELFE (1952), &Rk (1964), MATSUMOTO
(1966) 72 &1%, BFF - HETHE - BRI LI2Ho VT, BRI S IRIER CRME R LTWD. —F, &
BE(1960) 1, FEECTMES LIS oA 2 KHAJIERED S Globigerina ampliapertura 72 & OF LM
fbAEFRL, KEREAZERGE Lo, £, JORINALREMET, S8 70 R RO 2t g O IE &
FEEZZ OGN TWHIEIE, FIZOEERTIIRNE LT, ZoMEEH I BEmAaTsrL L
HIT, FHE R 0 2t & K I ERED RSN L=, Uane (1975) 1%, #H RHUEO Lchifgh 5 Brow
(1969) ON.8 (RIHIHHTHAE]) ISkt S D RlEEA L a2 M L, gLk (1960)
2 & o THFFROF L BATEED T R ST 28 1T Hls D =47 @ e B (B L oo e aRfE el e 2Y)
IRt L7e. F72, i (1980) 1%, #Ek, KHNEHEO EREZ 2R E RS A8 ORKERMA L, 35
RO EH LR MEOW ) EEE L Sh Q0T v — MRRIKEZR O “BEE” 1L, #7)1E
BRI Z A9 2 B O ABEESLCH 2 LI Lz, TS, #Ilik, RHEAEESLOAE LY “E
W OBMICEY, KIFINEREZHZIC3RBICR S Lz, bbb, Thiky, E& L THER:S

R —> BEEE
ik o

13K KHJIBROBFNTER (2L (1980) £ E5)
O 1 BERALERCRE 218 (BEOMBYRID 3 ABES - AT v TARERUEE 418
WRKE 5 ERENORBEARER A ARE—8 BIUR—MZA—¥F C:EA—5Y
mr— Lk D WH—HER
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HENLRY, BHMAgE2EERERE, T L TREROEES O, R B S 24T
b G RE, ROWATRE R IR E B, BRMMEERA S RV EFHREIC =y Lz (813
) .

FHNEREHMEAICZ UL, Bk L2k 912, 7k (1960) (24> T Globigerina ampliapertura %%
DEMMOFLIMEANRFER SN TODICTERN. £, Zhbofba bl ) BRIz A5 R
MBI DR RSN WREER S D, LR > T, ABROBHIIHAED & 2 AHRIRENRZ N,
W L L EABREOEELER (N.6-N.8) L0 bi<, W)@ (Wegrt 2 —aifif#rtito
B L0 B BENWEEZSNRADT, FilhEttoR L HEINLD

L=
V. 1 HE K2

ARBBIIKRINBHEO FiEa D, £ LT, WHEHTRVIL > TRx efREICHEEL S L
EHEP G- TD BN . BEEOE I, —IZ10-30cmiEETH Y, RAREITER- LY
BN ENRZ. WEEARICPRO T Vv a—2AEWETH Y, WE)ERHOSHREICE EN D5

TR A ZV (5 TR 3) .

AR g BRI 0 BHIME A BRI S FA T D (GBLEIXD) . BB, =& LT
WEEHEOWNBEICHR LI EEBZONDAKE - Fy—h - BEEERENDLRY, ZDIENIC
RO B - MR A DA « XA END R DB bIAET 5. BRiEARSEE LV <~ Y
v I ADEGL, TRASWETRS G & U & DM R0 HER 2 672> T D,

BEREBBOESIE, P72<Eb1L,500mll EicEdT b0 LHEESNS.
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V.2 AR E

ABEIRINEREO T E LD D, AKEHIEI ST 5 G REIE, & LTlRELOVRED
BT AW ETREEEN LR TEBY, MEMT RIS E B L. AT & K&
O AT, SHIEENEET S GBI6M) . ARETICS, W) @RI o S /A s S A
BENTWD., KREBIZEEN D BHMEOABSSIRIE, —MRICTIOERRBBICEEND HDITHAT
INENHORB, E, W SR G HE T, OB E S 5> 7 5 MRS A2\

h ABRBOESIE, 200-350miRE EHEE SN D,

V. 3 %Eﬁ%JE

BF R L RIRIERED BEA S F & U CHBER L IR o4 LT D, ARXIE N C
1, AT & REATIC NSO LT DS &0, ARBIXE L LTS OEBBR AT
EEEEBRWE N Do T D, ARBICEENIWAIE, ERBBICE TN HE L FRITIBRD
ORI — RO T L 2 — RERYE I B o TWA. RBBIZIE, R ICERT S EE2bh
AT T MR OMOEHERHEEABIZR SN DH, W) BRI RIEA AT /A ML E £
TV,

ABEORIIE, 600mLTH D EHESND.

IV. 4 Hi'ZH # &

ARG M A3 2 KRR IE, W VRROBIERRO 6D, bbb, ks

AN COMIRCIE, HEOEMIAH -FHE~FTE CTHDOIZx LT, HEHN D ZEICHNT To
ki, LSRR S TS, AR, AL —mEEEm Ol A A 2k e Rl SFEEL,
MR OWEIZ B HRENEH LD, —0F, AT, 1 SIEHEAE) NS> Tl — B REm o
Hlf 2 AT D ABNMRIEL TV D b L fEES NS, ik L7z VRO i, $12RICR L

Iz, T T v Uiz dbdevi — R RGEM OYAHEGE L B2 2 2 L3 T& 5. KFIIEIZA DR
%A — PR~ AbAL Ve - BIFE HUER OFE R &30 VR o i Y, WP EREeE L ETEC R o h
2 A0V — I HGE R ORI L OV S TR & RIFFICIER S hic b o e E 2 b (12KB2).
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V. &m E oo JE B

ERECBREL, AL — o HA MEEHR O 5 TG — BLRE 1L M 5543 2 R i D s 0 7 v
B Y KA LR e A HERECH B, AR, N (1957) ROME (1978) ORTUEGEE (FT
W —BCE IR S & - DI (1972) ROWSELLERE (1979) ORFIBEE (75 L — KA
BT ) & R AT 5 b0 Th S, ok, BIVEREL KHEEEL 13, WO Y 227 A D
U KRR BT O RS OB S0, —HOMBCh S LESNTE . L
U, WEROBRAKIIR SN TE LT, BA0RN 1o, 7AD Y KEEEONEE k)
DKL « fik HIRALL TV 5.

B T AN U K, I (1930) ROTA (1931) 125 - THIDC 2 OB R OV
DEBATON, (CEMFERAR SN, ZhbICE s &, AT TBREHEo KB
LENTNS. A (1938) 1, AHHEROHE S O WEHEH O O A LIc SV T, S5
LD T R AN »722 L 2R LTS, /Nl (1957) 1%, Bl — &L sk 4y
T % KR & A T MR R TR & DR, ) JBRE & [RBSY (MR — ity ) <
HoT, WA)IEBRICREAICERD L LTWA. Aokl (1963) 1%, BEED “T v =8 HolrL
A— FADOFRHKL PG ZIT, T A— NUADBILOBIEIZ OV TR L TWD. T4 (1965) &
UTisa (1966) 1%, &Mk T L U ABEROTRE O 21TV, ZhboAN~ 7~ &%
DA CHER LTz, 8 - (U (1972) 1%, KHHHEE R O B HIRIT 49 i3 7 O 2 KB I
LASE, Fhms, GHRELSE, F CRAE, SRSESTE, 03BeRS L, mELodc
HAEHIE AR DA LTS & Lz, B2 (1975) 1%, @mEL7 Ve U ZilaEny, L oM
WL, KIEEBRED HTh D LT\, 7)1 (1976) 13, REMEE: — i ELHER O KR EE %
BOLRE LIPOY, FACL Y, AUEAE, BELTAH UL, ST A U A, SR,
DAY L, GHIEEEE SELT A D VB L OIS, ZNDUNIREABIE CEA -
TNBHEL, TAH Y KILEDHHHEND, ~7~OMEREER U, SELER (1979) 1%, &5
- g (1972) ERBES, WELERDOT VA UEEE KMEEE L IR, gAY mERE & =i
LIRS Ui SHICK DL, AR MRS & TSRS L D7), RN Lk
MR R LoD, 20 ECRET 5L ST,

R AR D723, 8 TG & KHIERE S 2RI TAT 5 & & bIo, MHEOEAFN
BHBRH BT o7, ZOME, JHEIO FHLEIUBRE L L, Ko EE LTT AN U ICETT A 4
£ N RORBEORIRESED 720, WX —OMBRECH D = EAHBI L. %7, KEUBREO T -
FEbE, S LTTAN Y GRS ERERILE L bR Y, FROFA YA NI EA I E > T
BT EMARLE. S0L S REENIR R D, ARE CIHRER L TSI L %% L CREL
(BB LITRCLIcT 5. £72, COFBOBEILIBROMKS L LTEE LTFA 94 MDD,
72 B AEROKIBRED T & 6 TURRE L 287 BTl TRBS &L, £&LTTAD Y ZRENERS
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HITX EHELERRASERE

KEEREDT - L% K TR SEERERTS (H17).

BEILBREE, ORI ST 5 BFBRE & 1A AU — B RMER A BER & LT LTS, %
T, BRI 43T 7 05 T RE R ORI e & bR 255 L LT LTV 5. T o BB bR 2 i
T B ISR LR O, W BEE L OSURMTBIL, R LR L IS, AR
DR~OIERE, FEUEFICBNT, SHIBREYD, FBBEE LT — AR & &5
LIETA LTS, B AT 5 R, 15514 AR ORI B ER Y eV 4R 0§k
(R i & MO & DAHR) A AT BTG 255 & LC A R O | e & B2 LB, 6K, T
FLE R IR B ORI CTH D & D FLfiE (Blx 13/, 1957 5 BEILIEDY, 1975) 3% hoiz
2, SEOWEORHRE, Lk Lk 5 CHERHINiE A5 LT LTHY, MERERTCHig,
B, BAICRET S Z L ARTEEE, GELROC LRSIt £72, EEELBEE L B
EABEE LTHLTOS, [T =855 TR 2 C ORI 5345 K EREC 1S, W05
R 0D T M B BRI 2 AT 5 A B AS K RIC B E TV OISR LT,
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EIERRROARIIEL EEN TV, £, KPIBHOWERRA LT 2B b S
ELBERE L Z 2 DN EFITEL EENTVARY. TS DFEEL, mE LIRS KR & [F
RO AV BIRICH 2 HIE TiX <, KVHLWFROMETHHZ LERLTVEEEX LR
5.

V. 1 &N BB

A B BRI T, LT — JHRIEAE R & TR ORI 2 5, 950mBd Lot &
N5, RRABOTFEHIXEALOEKENGRY, ERIETA VA DEROT A YA NEOEKAE)N G722
S TW5. Fi, FHENOFARICHT CORIKIZIE, RETICAEENBENEAL TN,

(1) s B OB A
TA R OBEREE L, D7 & b250mll EOE S & 65, Jef &L WHEBIEEIRE L N AEE 72 LT
WA Z EBREZ. JEEIE15-30cmOE X THREAE R 5. WEBMEERE bIESE EFAREOE S Z
, BES3-4mmofkamAaNa - A% - BHEA - BREA, ROE S7-8mmo BER O K&
OWEB R % H, 6 ORI 2 K L8 23 T 5.
(2) TA YA N ROFRERKA

TA YA NEEHEIL, HT00MOESE Lo TWA EHEESIL, T4 VA MIEEHE Bbih b 13

BT BBELEF IO, F2, LIZLIZEmMOKRE SOEHED Ry Faate T A A MNEEIK
FABEERCRIKE W B 2 A TND . TAVA MNIREAORE SEMmOEIRIE, A b b, RIKhkEE
ETH0EYET D & EBOA L 25, BERIT UZUTERIRICEA LTV D, BIMEI T T, MM E LTR
FA L HEANER &R0 b, HEAMEAIIES LBERBIEROL W EICOAR R LD IR L) .
I I Am G 2 TR - ARG ORBREER - AKA - 850 - TRAROND. KD
ELUTREA - "R —f - SEIA[AERELTND.

(3) APk

TP IIRER CEAER 8T 4 T 4 v VMR LCR Y, KM ER R - AR - D AR
A BILAZR EREO TS (EIMRM2). ARAIEUXULREAICEELTRY, F _KEW
ELTRURY—F - SESREAEL TV D, ARSI IRIm IR EaE 2322, Bk 5L
BB L 72D, e JE TAMICATT S b OEILHESR, HFEAECIEE S~ LB LS,
BT RODORFK LIRS TND.

ARBBIET VA Y ZiAE L E R EOEEE ERE L, Hiis - TAAY LI~ - T VB
hw%-izV??%k-A7474k&E®%A%%ﬁ01wé.itK@E@%L%:i,%Mﬁ
s, MOBEREW S ETRAOHBEIEELTRY, TNOT LY LREREZESICE-> TV D,
KRR IEDOE S 11, 300mEl Ldo 2 LHEE S 5. ARBRE 3 A-H LG 0 H U O FL T — KA ik
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IS KBRS D 7 H ) ZaaE ORIk

LT O LK & 125 LTV D, RO R I oW TR A BRI R R > TV B 3T Eh,
A ARSI & R TS AT DRV I Z A Es B2 gt L LT, O TEm (BI7T-OEHEC)
A[E I & LTl SN D AR H 5.

(1) 7h ) LA

TAT Y LA S & R T O3 L. L — KRR TIEE DR ES K<L RS R
FEORREE O RKBHEIIAL TH S GEISKD) . LavL, @ik ci3tbiiEorEnmL, g
Bk b oRZ. LIE LITEem-210cmDE & D K OBEIKE RS & ¥ide. 740 U LA
BREEOLOLEHEEEDO LD LN ONDLD, MEILEDOHMIZIBW TR SN D b O TR
A

BRI A S mEA & D25 TR Y, ARICEISHRORES, X VAR EEL, $HRoO
BILADRROND. DALAAITGEE LTORRDHND. REA OIS BEA2ANE ST
LHZENRBHY, ALOREAROEILAITIE, UXUIRES R EoamiBEnsabnd GBI S) .
FRARMIIEZE 22, A - BER - haz2AE L TBY, KHLUIHRA - Befs - Al - T
FHINTND.

(2) Mzl

2T T v ) La o R E AR U, §8i  ZH R O AU OBIE T, FZ LS O
WREE O EICHESIZT A V) LA OMREE P REE L CWDORRE OGS, #i i/ NCL o@fEs
FHEOBRIAIZ b, PORAEE DR E LIHEZ IR E R oS (GE19K) . HE % s B E
bONEL, EEAGAEETDH. [ILBFELTEBY, ZIICRrRY —ARREANE T TN, i’
FEOD IS E TR LT D Z EBE.

BLGIIRES - 7 Y B - WEEA C, ARAREERORER LT R B - EEiEn - 40
£ BEEAMN SRS TS, AROREALET VI Y EAE, BEOETDLY Z23MEI L7z X 2 I1IZESIL T
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F0K AE LS ORRESS (@i ori100m)

W5 GBI A) . AEOFEEA ISR CRazHOTB Y, ANAGLEIRS 2 VITPERT, K
WaEELTCND. IR E UTRIER - XU U —F - ilf - SEIABET TN D,
(3) TR mE

HF— R HU O KA B g L&, BEEE BT TR SK50maiesE (EREE) MEtL
TV, AEBEI G135 3 RITR LA aEr gl aniz. Zhbofbfa & FE Lz L+
Kick 2 &, ZoOR4EIX Globorotalia peripheroronda, Groborotalia moizea miozea, Globorotalia
cf. archeomenardii %2 &ATEY, KREBEIBLow (1969) ON. 8-10 (i K — rh g g
THTE) YT 2 L REETHLE NS, 2, KA (1981) 1%, FUIEREDND, N.8-9ZRHN
% Globigerinoides sicanus Z# L L, N.9ICHBLT % Orbulina 23F ENTWRWNI Ehb, TER
g OFERITBLOWDN. 8 (R AR (cH/=5 L LTnD.

F72, AMEAREEICIE, Melonis pompilioides<eStilostomella lepidula 7 & OVEMEN:EEA AT FL R
fEENEENTND Z NG, FEREBEIE, HRAERVEE (D7e< & b3,000mEl E?) ([CHERE L7
LOLHEEND.

(4) =W e

AERE TS - G (1972) IR0 Ziwiba FiElE & Shic b OIiE—& L, mElEitoR L
ERERLT 5. AT, LS o T =i S BER TR NT T L, PO T U ER
EEEEERICEY . EL LTTAN Y LR - MR L - M 7e & OMBEEE S TRIKMELE, &
OBEIKE R LB DAEN B> TS, TERITILE AT, Tes & AaERCE O BJEnE<
FELTWD., KBEOESIE, 2 Lblsoml ETHD (H17TX).

[ FHT AGRAF IR, BEREZZBICERRICE K CBIKED AN Lo, ZoPITREROZT
Dy, A, BEWHEE R TREA, VYRR, BISMICEE Lo kU AR EREENTHD (B
VIR 4) .

- 29—



FIR KABREY GEW LA ARA

it =
i |
2 | #
o B E
FErEAR *
Globigerina weissi SAITO 1 !
G. cf. pseudociperoensis Brow 1
G. praebulloides Brow 33
G. aff. druryi AXERrs 6
G. sp. indet. 14 1
Globigerinita sp. 1
G. sp. indet. 2
Giobigerinoides trilobus (REUSS) 4
G. immaturus LEROY 3
G. Jjaponicus SAITO and Maiya 5
G. subquadratus BRONNIMANN 5
G. sp. indet. 1 1
Globoquadrina dehiscens (CHAPMAN, PARR and COLLINS) 2 |
G. venezuelana (HEDBERG) 5
Globorotalia peripheroronda BLow and BANNER 4
G. miozea miozea FINLAY 5
G. minima AKERS 1
G. cf. archeomenardii BoLL1 1 |
G. cf. continuosa BLow 1
Hastigerina praesiphonifera BLow ; 1 !
Praeorbulina ? sp. indet. ‘ 3
Sphaeroidinellopsis seminulina (SCHWAGER) : 6
Miscellaneous | 6
N E | 2
EERILE
Bolivina marginata CUSHMAN 1
Frondicularia  sp. 1
Lagena sp. indet. 1
Melonis pompilioides (FicHTEL and MoLL) 4
Oridorsalis sp. 1
Planulina cf. wuellerstorfi (SCHWAGER) 1
Quinqueloculina sp. 4
Stilostomella  lepidula (SCHWAGER) 4
S. sp. indet. 4
Hoeglundina sp. indet. 1
Lenticulina sp. indet. 1
Nodosalia or Dentalina frag. 2
Pyrgo sp. indet. 1
Sigmoilopsis schlumbergeri (SILVESTRI) 1
Calcareous Miscellaneous 1
Arenaceous Miscellaneous 3
Gyroidinoides  sp. indet. 2
N Z 23 10
& F 134 12

(EH100g TOMEER BB 2l RE:HFEETF



AEEIHIE, FBIRITORLZE I, FE L TUREOFLBLARENSEREIN-. Zhbfbn
FRE LI EFETFRICE D &, KHEICE EN D EAGILRREL, ald L7oEIGHEIcE T 57
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ATA4 b - HEARSHD. 2056, MALAAENWE EHS & IFRAREIZCOZBALTEY
D & DIXKAR - wINLEREIZEAL TN D.

(5) A B AHBENE

DD AABEE, BT TRISHOMAT 2 O A)1 (1976) 12XV #HE SN0, REIEHA
2B TR MR b MK 2 575 5 = & SRR ST, JBHEIL, WP 2L B T4
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ICEEHZ LN TS (BIVER1).

6) TVAVRLTA DN TAAVENNE - 22T 748 UL TA B

TAHY RLTA RROTAH Y BERVEE, SRR CHEAEEL TRV, FmmoORHRAMEH IR
ICHABDE > TV LORRIRTHZEIND. A ROBEETSAMIETIE, 7Ah ) ZREPIcsE
NaEI0ecm-EmOE S ORETIZ, TAHY RLTA4 FBRIIVRICEAL TS ORBIEREND.
F7z, FEETOAFBIEWRLEPIZITIE, ) IERERBEORATIZT AT Y RLT4 R
TTVBEVWVEREAL TWAORR G, A CIEMAalRBEEL TWD. T T
BOBEA TR Y AR L VR EILAEFICE, TAN Y BREDPL ML LTI 2T TA N N TAT A
72 EDBENRSD 2 WDIXERP N D.

INHOENEHTIE, RERA LT X UOMAESEHANAT 7 07 4 v 7MER L, =VUAE
EEEA  DARA - AV A— RE - BEEA 7 EORBRIERRIEM NS, TN O OMEREL WD (GF
IVEIR 2).

(7) M

A, EL U TREETEY B DRI TOMBIZ AR LTS, AaldAiaRke 2L,
HELREOMRMEN SR 5, AL LTTAD Y ZRAPHEZ S22t bdHD. JHH D
TH ) L EIIWE TEEL TV AR, SAREHEI TH D 2L, BEALRBEENDR-o TS Z
EREnG, TAR Y ZETIS, BRGDWVITEKRE LTEAL, &P CTE(LSEA THEERE &=
FTHLIC ol bDEHEEESNS.

PEREREIRIC L D L, $HRAA VW LBROT L Y EABEWISEATICESI L, EAROSLORAOR
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FEAEEEHARROONDZ ERHLID, FLALOLDIIEE LTV, ZREWE LT, REA

CAYE - ERET TR,
R—V v 7kt

HEFNB B4 SRIMEAT T T ARSI & o THERHEAI CIT I I R A3 (PREEL, 000m) (3520

) OFRICHR DT EE BT, KA
HFRICE S THEARIORLIZL S 7
AIELADRER I TS, KT,
TREEL, 000mDHLED 51X, Globige-
rina cf. insueta® Globigerinita cf.
unicava unicava NI TS,
G. insueta IIN.6-9% /R L, G.
unicava unicava [IN. 6LA & 7R9 2
D, TREEL 000MONLEIZ & 5 Hh
JBOFMRIL, N.6 @it
DATREMEA K Z V.
RIMOBRZHFE LN AT A LADOBIES

HaX PEREMEOF-Y v/l bhIGEEEEILR A

HWERT
921.6m

970.41m
998.97m

1000m

Globigerina falconensis BLow
G. pseudociperoensis BLow
Globigerinoides subquadratus BRONNIMANN
Globigerinoides trilobus (REUss)
Globigerina foliata BoLLl
Globigerinoides trilobus (REUSS)
Globoquadrina dehiscens (CHAPMAN, Parr
and COLLINS)
Globigerinatella cf. insueta CUSHMAN and
STAINFORTH
Globigerinita cf. unicava unicava (BoLLj,
LoEBLICH and TAPPAN)

B AU G 2 kA RE  RARRET

o M =adlly
QELE

O W N
¢&QMW§§§Q

F20R KARTABRMACLER RAEHEDN 7 ARSI L - THRSSECH DA
(oKL, BMEMERTO2H5TADL R #HHLEbOTEHS)
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WL DL, EEE0-165. 5SmOTRA T MFEE, 155.5-930mOE/MTEE LTT AR U LA, 930-960m
OEITMAL IS L HEE SN D EHAP DR SN T\, F£, 960mEIEDHMTEL LTRAS
BEIRBEW NG R>THWAD, BINIRBIZEENDET A VA4 NEOEIKEITRO bhvied iz, Lk
DFEFENG, BEEUEIHTOHER T165. 5-1, 000mOAEIZH 2 HifEIX, KFRBIZET S b0 LH#HEES
, FRBOTEIEIN. 61356 S 5 ATREMEAS R .

V. 3 M B ¥ &

EELBREL, BER L7k 510, HALHEERIC X o C, ARSI LT — KRR sk & 7
BIOREELHIRIT — 5 ST S, LT — RHMEEHIE T, R I F L A i & 5 > B o
BRSNS, £ T BRI, ke LCHILEROMEiZ b, ROBU ISR
LA, RO VEMT/NE LY bAbo gk TIE, i8I AL — FEEE P ~ AL o &\ T IEIZ30-40° O
iR A R, NEE D BRI T, HIE O LRI — IR, BC7 OO KRBT
BOYLAEIR - EElE L 72 5. T7bb, A — KRR CI, g oERIEEAE LTSFIROME
HzoRT. ORI, WIAHEORTIEEC RS h D S TR H & R TH 5.

B LTS, SRR L — B AU OBE 2 b ORISR bIS. MBI, AkE LCm—
FE O AT C50° BT BRI AR LT D, LavL, RS BEBE L 7= k1, HORG o &1
BRIV TN S, B OATEREE, Bk U7z £ 512, 3V AROBBI % b oWiE &5 & LTk
HIEREL OWEF)IEREE B L T D, ZOBEIE, HI12KB 2R L7z 518, ARk L7z S FRIE
LRABHOER SN L 2 BND (i, 1981). BEHIE TR SN5 HHOUHESET, 1 EIZr0E
il - 30-40° FERIOHWIE TH 0, 7=, STHREl & AR SN & &2 BN DB EILEIES O
1606 - FEHEROWIE 281> T 5 (B12R). ShboEEND, ST MIEHEIC -BILHESEIC
0 > CHE 48 52 00 SR BN 8 8 7 % 00 & HERE S LB

V. 4 fb % M B

RIERED KA DN TH LD E2ATV, TORREE 5 RITRT. £z, REHEBUMA
ZHR2IBNI N L, 22T, ZhoonPrElc, /B (1962), Tiea (1966), )1l (1976) O/l
AT I EREA A ED (Na,0+K ,0) —Si0L, - ThD. ZOTIE, TAHY Kt - M
L R OKA R g OB BTV T, BITROBHEC AL LT, & FMIcmsT ORLz.
ZOMMNEL, TRENOEADSIO, HAHEIE, T4 YA F58-68%, TIH Y LKEN46-52%
Hif 22 L 7351-59%, A 2359-61% CThH VD, BABEDOLHE bIRIEOWHE & IZIZFBEOEL & -
TWD T ENGNnD. 72, TA (1931) KOHEJI (1976) 12X 0 3l & 7 SRR 22 L & imi
A - SRR ZILEE, AEIOFETIIRATE T, 5O HHEO AR FE22RK L 23K FITR L.
INBOERE, AT TARVERICETLZHOT, Bl (1976) 1%, —WEEOHR T H 5\ \NEZ
NPZIZEALTZHDE LTS, BRRIIBWTE, ZhbDEADIED, FE7AH ) ZRE0—



g5 % LB OB K
NO. 1 2 3 4 S 6 7 8 9 10 11
Si02 58.74 47.17 47.95 49.75 53.56 53.94 57.87 50.05 50.29 61.22 62.52
TiOz .30 1.3 1.4 208 207 1.78 115 1.64 2.28 0.98 0.9
Alz205 15.90 17.82 16.66 15.67 16.32 16.62 17.51 15.64 15.82 15.98 15.14
Fe20; 3.40 3.87 4.14 5.49 6.21 5.58 4.43 5.89 5.50 3.65 2.94
FeO 3.41 4.16 4.45 3.21 3.63 3.2 259 3.4 321 1.8  2.21
MnO 0.6 0.16 010 0.16 0.19 012 o011 014 068 017 0.13
MgO 2.04 7.54 3.66 4.50 131 3.22 018 498 370 142 125
Ca0 3.46 7.93 12.99 6.89 4.8 445 3.47 7.8 5.06 2.07 2.82
Naz20 6. 00 3.88 3.84 4,95 6.71 6.22 7.20 5.08 5.00 6.53 6.23
K20 2.64 0. 85 0.12 1.82 0.75 1.12 1.86 0.52 2.64 3.3 3.32
P205 0.40 0.26 0.28 053 0.64 051 0.38 030 112 037 0.7
H20+ 2.29 4. 46 4.21 3.98 3.24 2.63 2.07 3.10 3.97 1.68 1.16
H:0-— 0.57 103 0.65 ©0.45 0.33 081 060 103 065 0.54 0.47
CO2 - - - - - - - - - - -
Total 100 29 100. 48 100. 50 99 48 99. 76 100 26 100 05 99 61 99.91 99.82 99.91
Q 5. 09 - - - 2. 96 1.64 2.36 - - 5.79 9.02
or 16.03 5.26 0.77 11.33 4.58 6.83 11.32 3.22 16.39 20.28 19.96
ab 52.00 34.27 31.68 41.85 59.03 54.38 62.60 45.04 44.38 56.61 53.64
an 8.87 30.19 29.15 15.96 12.68 14.57 10.21 19.20 13.56 4.50 3.60
ne - 0.18 1.22 120 - - - - - - -
C - - - - - - - - - - -
wo - - 1.08 - - ~ - - - - -
wo 2.54 3.95 13.37 6.83 3.24 1.98 204 805 2,12 1.48 2.33
di {en 1.77 3.10 9.54 5.91 2.80 1.71 1.77 6.95 1.83 1.28 1.88
fs 0.56 0.41 2.65 - - - - - - - 0.17
hy {en 3.44 - - - 0.59 6.56 0.31 3.20 4.23 2.3 1.29
fs 1.09 - - - - - - - - - 0.12
ol {fo - 11.68 - 4.12 - - - .98  2.52 - -
fa - 1.71 - - - - - - - - -
mt ‘ 506 590 6.28 509 6.57 591 549 7.14 6.27 3.80 4.3
hm 1 - - - 2,27 193 169 076 125 145 1.12 -
il : 2.53 2.72 2.89 4.16 4.09 3.50 2.25 3.25 4,54 1.91 1. 86
ap ‘ 0.95 0.63 0.67 1.29 154 1.23 091 072 272 0.8 1.79
Total | 100 00 100 00 100. 00 100 00 100 00 100 00 100 00 100 [44] 100 00 100.00 100. 00
D. I ‘ 73.20 39 71 33. 67 54.38 66 57 62 85 76.28 48 26  60. 76 82, 69 82.63
1: 80304A06 (R20897) mﬂﬂiﬁd\iﬁ A4 #4 b
21 80304B14-1(R20898) MIF #I2AR7AH)LRYE
3:80306B10 (R2089%) ~ /MREH Trh ILRAE
4: 80306A08-1(R20900)  ~ ” ”
5:80304A30 (R20901) » /MR HERLE
6:80306A09 (R20902) » /NMEEH »
7:80306A22 (R20803) ~» H&KER ~
81:80307A07 (R20904) »~»  # ”
9:80305A19 (R20905) RS BERLE
10 : 80303A13 (R20806) ~» XFE F4 %4}
11:80303A03 (R20907) ~» #HA FENRE



12 13 14 15 16 17 18 19 20 21 22 23
40.18 47.58 47.58 49.47 48,77 54.73 51.68 51.3¢ 58.09 46.45 60.68 54.69
1.21 1.70 1.72 1.92 2.27 1.42 1.59 2.01 1.02 0. 66 0. 30 1.66
9.44 18.38 15.98 15.92 15.21 17.75 17.13 16.86 17.66 24.07 18.12 17.08
4.05 3.49 4.27 4.34 5.86 5.98 7.45 7.69 4.99 1.65 4.22 3.75
7.32 3.64 3.35 5.13 3.92 1.61 1.54 2.1 0.79 3.57 0.75 1.75
0.18 0.16 0.23 0.19 0.24 0.14 0.17 0.18 0.13 0.08 0.13 0.11
24,38 4.86 3.57 5.28 3.61 1.79 2. 02 2.85 0. 56 4.12 1.74 1.98
4.36 9. 04 9.73 7.10 8.33 4.78 5.07 6.73 1.74 11.36 1.01 4,43
0.99 3.74 4.90 4.77 4.9 7.04 5.87 4.74 7.7 2.56 6.75 7.53
0.17 1.99 1.42 1.15 1.34 1.10 2.23 2.21 3.97 1.34 3.46 3.81
0.22 0.39 0.48 0. 48 0.68 0. 60 0.69 0.48 0. 46 0.21 0. 02 0.32
6.49 2.92 3.49 2.92 2.65 1.92 2.89 1.76 1.65 3.16 1.52 1.64
0.68 0.70 0.64 0.94 0.51 0.63 1.19 0.89 1.01 0.29 0.79 0.82
0.12 0.87 2.26 0.28 1.28 - - - - - -
99.79 99.46 99.62 99.89 99.62 99.49 99.52 99.85 99.78 99.52 99.49 99.57
- - - - - - 0.62 - - 3.57 -
1.09 12.53 9.29 7.12 8.47 6.71 13.81 13.44 24.16 8.24 21.04 23.19
9.07 32.33 43.62 42.31 44.77 61.45 50.48 41.26 57.31 20.63 58.77 40.28
21.04 29.28 19.27 19.53 16.38 14.01 14.46 18.72 1.91 52.28 5.02 1.60
- 0.75 1.23 - - 0.85 - 5.34 1.04 - 13.72
0.55 - - - - - - - - '1.52 -
- - - - - - - - - - 2.01
- 4.14 6.21 5.11 6. 01 2.68 2.99 5.18 1.62 2.07 - 5.88
- 3.31 5.27 3.76 5.19 2.31 2.59 4.47 1.40 1.36 - 5.08
- 0.35 0.13 0.86 - - - - 0.56 - -
17.29 - - 2.59 4.20 1.23 - 2.83 - - 4.46 -
2.40 - - 0.59 - - - - - - -
33.96 6.72 3.20 5.21 0.15 0.74 1.88 - 0. 02 6.53 - -
5.20 0.79 0.08 1.32 - - - - 2.98 - -
6.36 5.39 6.85 6.60 7.31 1.58 0.9 1.61 0.01 2.49 2.03 1.22
- - - - 1.22 5.08 7.15 6. 80 5.13 - 2.94 3.02
2.49 3.4 3.62 3.82 4.61 2.78 3.16 3.93 1.99 1.30 0.59 3.25
0.55 0.96 1.23 1.17 1.68 1.43 1.68 1.14 1.10 0.51 0.05 0.76
100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
10.16 45.61 54.14 49.44 53.24 68.16 65.14 55.32 86.81 29.91 83.39 77.19

12 2 80305A06-3(R20908)
13 : 80306B03-5(R20909)
142 80311B21  (R20910)
152 80303A25 (R20911)
16 : 80306B13 (R20912)
17 : 80308A15 (R20913)
18 1 80310A09-1(R20914)
19 : 80423A04 (R20915)
20 : 80312A08 (R20916)
21: 80418A14 (R20917)
221 80423A06 (R20918)
23 : 7920904

BRETNR - 9ABARBICA
BRTEE BREET7 v ILRE
PERWIRS MARRT v 4 ) LRE
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BEE B
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A TRE

gRwAR HEE
MHEr=ik BEZLE (AR

”
”
”
”

Trh ) mEhng

1~9 B X BN (4% ¢ Tl FeO, HiO+ oWt B 2R LRABE L TR
10~23 : WA (AHE D JIFEK) v astiiiz Ignition loss free basis Cf7 - 7
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#21R  EELUBRABEREDOLESTEREHEIEA (A SITReR )

Hbo¥FX, B5RBLAORHEBLRL TR, EHFONESRFRALRT.
—AEBEEITRO C BRoRFR Y T T

RO = IE OREK A LA T OMEAEES, FET AN YV HOFRICASTWD., LLans, T
TV ) ZaE O K% O = i O BEK A s Th O ML E B A A I T L VERICB TS
LOTHEND, BELEEERZZTT, 7B YR Lo TIERWhE BEbis.

7ok, HH22BNIR L= L DT, Si0,58-61%DT A YA M, 1F0DOT A YA b RO ERMS & 1%
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74/74

(wt%) ! HEE
_l - | a0
A : A
BEEWE ] T
1of HEERE AT 74 I *22BTIAE 3 a 10
1

2
¥
[e] 5 /
L] 3 e 0o
3 Ty ULRE ETRLH IRUE FAH4 b
v
EFPLHVERE
0 —— ” ' :
45 50 - 60 65

(wt%)

§i02
#2oK EEILBEKRAE D (Na20+K20)-Si0=X

K@, @izEnFh, KuNo (1968) ©rBY VT4 PEREEFT VI FLRERCET VL F LREB LTV 4 ) pADARLRED

WA THY, MROBEMR FREIRERIE, MIDDLEMOST (1972) & & 5 KILAASEOMAKRTEH 5.
8i0; KX (Na;0+K0) 0EE%it HO+, — R CO: ¥BWIHHELEZLOLALE.

@:F4 ¥4 +EERRE X ENLRBROTZ VA VERRASE O: FTHIMHILRA O: THHERLE @: LH
FAAYVERE € LEEERLE O: FTERASS W LEEASE A HEE A SRBEPOAR v REAERLE

ROBERE « REMER LS
BFEY R ARBERSEFZCONLELOTHY, TOBFRBS RORBEFIZTYTRL T 5.

72D, SiOIZZ L, RRXTABYBEL 2oTWD., TRHLDOTAH A ML, MNPl %2R
TiBa (1966) (2L 7 U LA ORMB A ENDERENZbDOTHSD. LB TEHRD
X, TRHDOTAYA MIT AN Y ZREDOBE N L > TEBEEMEZ T I255R, Sio, 288 L7 v
AVBEMLIZbDEEZTND.

FLTAHY ZRETH, BECLY L MO LODIESBEV T AL VICEA TS, Mz L
RCRFBETOEANAFZHONT S, FEREENRDHND.

F23NE, Bt ED. 1. OrbiEs) LoBRERT I I 7 ThD. TAVA b - AR - REF
WA 22 L e OV 22 L 2 BR N2 7 0 o U S RITE S 208 A S O WERG 1 7 Z8 (AT 2 253 iR & OF
T TRLTE.

SiO,—D.l. KTiE, D.l. OMEIEMNT DIHENSIO, Bl LTS GA B 5 238, LS
BOTA A b ROEFERREE, 207 Ll L D PRSI0, ICE ikl Tng. £,
SRR 221 L0 & ZHaE R O TS AR S LB B SIO I E T~ T T .

T LA - MImZILE - KRBT OBEASEOZN TN A BECERE L LT, TO LT TR
BLTHDLE, EMOBLODIE) BDEEMIZOOD. 1. BHML TS, Ziux, FUT7 A8 Kk
TH, LY EIOEEIZEENDLLODIE) BEBEALTND LN T EERLTRY, Ml ls
ERBBTOEAEEIZOWT SRR ENERD.

TiO, KU FeO* DAL TIE, ZhEND. 1. 45k UB0FHEICE—27 BE LN 5. Al ,041X18%7l
% THEYENRL, CaOOTIXEMMARBMERMN R HND. K,ODZEITWIHEM TH 223,
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JNMEJE DT A YA S RO SRS & THHEZ LA 1L, SRR D 5272 DK 000 72 Ml ~7°
NCWD. FEiz, Tk ) ZRERLCENERICEOTE, BEC LIV S HMIobDDIZH> AL VK0T
BATVWD LWSTERENRROND.

V. 5 k8%

ASEEER O KA “IRINCAE U= ERRGEM O AS b & ZOE M2 FH4XKORT. S8 H

@ NEIR+NVRU-—F

A vy -5

A BEIE

Xt BEOH

o)
-
=
)
>

| E S U— |

ik

24 EEILBRARUSEOEREY & T ORIUEA
—RETHITNG C RHORARLTT (BROAFRBITRER L)
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LR AR 5 OO Tl b CREMEME £ T, ThE Y L ciafdo 1 mzk
WTC, SEIRERUNRY—FOE T EHHBLLR2NZ R g0D5. EENIRBTOT A4 b
AR ITIE, WWAEIZHEV ANV, L OEFENS, BREEIIINEERIERIC L > TT
XbOT, CBEELY EALCIIAE, FATIESE S A— 0 —FAHICET S X 5 R 28 EM
EZFlebDEEIND.

VL # OB

FRi B R, AHIE O ALBEE K B ML 2o TR EET B T IO AR RS B e & Ek &
TEHHOMBIIK LT, JHH (1945) Mg L7ebOThDH., AW T, HF TP OREL
B OVUNIE L — A B L B 2 0 —8 (i3 2 IR IE) 235540 LTV DI &,

ARREREL, d<ETA (1931 ISRk TRIPIBE Sh, GHH (1945) b [RIERICH @ RE 2 KIE) B
EL, TORMRERT—FHIPHHEE Uiz, ZO%ME (1961) 115 )R ©H BE) 1 F k2 A
TOELNEOHE =20OMFEEATY, Witz E LIEeE (b —S%Wpet) Emic47=2 T
Rl L L.

Iilt, TsucHl and IBARAKI (1980) RUWKA (1981) Ik~ T, BEEY 4 v ¥~ 7 Mk o il
FALIEA N & 5 AR IFOMRIIEAEE SN, Z0RMT, Jok (1981) AFRBHFBOT ) &
TAE GEKRIEHIEPIC T L, ARIEHURIC A9 2 g &L 0 P oMfg & ShTnb) OfRKE
L hA D Globorotalia acostaensis acostaensis 72 E15HiA FIE L, £ OFHEHEN D, AEEORE
fRiFBLow (1969) DN. 16 (RIFHIHH) (4725 & L.

o RE

N NI

N\

VI. 1

KRB, AU - U L R R OA BT A L, 7 U v o = A 0 e 8
MOMRSN TS, PHE (1945) 12 % > CHIERETE O M+ RS RS EA BE & Sh-HUECh
DA, ML THHT DL b, MR LE B TEY, ZOMBLELATROOTHRHLRE
TrEA e L CHRR LT,

SAEIE, 25 OMETREIRI R 026 R SRS K 510, F& LTRENbOARIARIE RS R
BHDRY, EEICEWIEE A TN D, R RIS R (HE O S (3R
YA C20-60cm— i k2m, JREiE5-15cm) OEEMNSRDHMN, L AL AIES2-5mOMAJE
(W44135-20cm) T 2EAEHA LTS, 7288, HRRENL RS L, BT Eicm-ThY
BB EmER LTS,

BOETBIE, HiEAR b O TREIK — PRI a4 R oh — R 28 B 72 0, Mk A 295 6 0 L 3k %
ET5H0LRH5. WkEZRTIWERBE, EXOWNHL0IZEL, TATT T4 & OHRHEEH R
DB, BB UIE LIEREY BALLIEmA) 25ATH5, SkE 2T 2mamE, —BicF



HECHLS BERIC D> T L Y HkL & 72 B Rk b &
RLTWD. 7efs, HRoOWARHIZIE, F2THIC
TFREND KD ARFME L & 2 51 DR0. 5-4cmiE e
DREDHEF (RAF—RF) FEENTOD L0 B
NEL, LETAT AL DA EHER A b
hoTRY, ZNOHOWEREOE ITEIRIRIC L D 100m
W L BbNG. BIEE CIERL L TR — % |
B L 720, RALREE 2 BRI TITEZANR
DRAARE % 22 THRED B D .

TAREIT, R —BaE R4 D8 E RIS T,
AL LTINS AT LT 283 5 5 (BB28K) . 72
B, BEBIT RIS, RHLENHDTH60Cm
BETHD.

AL BRI IE, JE S 10mEL EOREE N
—HHEEL TS, ZOMEBIL, BEE LTS f;ﬁg
L RBEIC L LTI IBIR (L 2 Y, EAE A -
FTHBROT MBS SR, TEo: AL
I AIIRHEORMEE G ATNS, BULL T — Lk =
JRED X HICRA DM, BT X 2858 Tiakok =
— WK DA IHITIRY BB NKIIMEDH B —
REFFEAERO BN BT IKRK4) . R =

AT H2WERBOREERIZIE, 7r—FF¥ A b #2510 EURRERE (walrsni)
RE—FF Y A MREDY =N~ —7 P UL LITREL TWD. Z£OHERNZHIE TE &I 20
o722, FALENLO W-N10"EC, WIS AR LTS GETREBIR) . Z DIEhmdil
FEOBERINT DS 7 v NEOET, WA B \—TF 4 7Y =x—3 2 (parting lineation)
BROBNIZ. ZDY =x—a Ol GRIOFGAL) 1EN200WARL TN D,

KEOBIEX, R OTFMOMEE ORRB AR TEH Y FFEIZTERWDY, RLEI AT HHE
A3 THI430mTH 5.

MRS & Ui, AL ERE AR - el mofa b 6, eI 7 oo RS (R
LsAD) BB BND. ZOWREOT L, FEEHOFR AT TIEN20 EZR LTV 23, iz
Do THWEEICHA~EN, BRI TIENGS ENME 2o TWad . BUARNIER TIE—&ic30” Wk
THDHA, BRI TR BRE LB o TV A, HBREITHE AR CHEE TRV, JEEBTIEINGD
W TILH~20" PSRRI 277 L, B CIEZ D EnE b0 b5 03, EmIEN30 WHRE
TR A~30 IZEHEA L TV D,

NI IR OV BOL BRI, AL RO RIS 720, HEOEBIINL0-20° WT, F5~20-30" {#
ALTW5.

AR - BRI

0

ye Es

0 50 100%
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280 MBI IRETE & 1 5 AR ORYETRE T (il Bt
VIL 2 U SR

SRR AT BB IUFR L LTI, A4S AR 2 B b, 2ol - K O Rkt
KT D HEEET ERFE LV, LN TONREEEOREZITE A LW

VI 1 5 (FERBEOHENR)

HEREOMEMNRHE « @l SN0k, 20600 1 EE [EiE) (P8, 1886) 2NE#ITHY
T I, ERERCERIEIHIIETE A8 B, VIR LV R b0 LIRS TW S, KW
T, 775 THO | HEREIE T8 (T4, 1931) T, AEEZMAET 2 HE & R 158 &
INEINRETE R O & IS =4y Lz, 22TV L - /NEILEETE & O HB A T8 1 —FH R
WOATEZOEEHA LI bOTHLA, MiEIEs BORGEE - BREREIC, %EER U AR
B - NERERE (OKESY) IRTHE 2. BT, mRETEHO BAPATICRET 2B AR L
TW5., TN EREMG L VEZERLE, T4 (1931) ofifg4ovic, AREILEESD VIR ER
JE, ARBILE A & OMifE4 D LIXULITHWS A TE R (KR, 1931 ; &EF, 1936) 23, Wi bxftt
KR EORITRIND T T, HLOVEEBARIND Z &IE o7, —J7, 1936MFITFEA LT #id
HWEROMERE O T, ML (1935) [ FZDEBOBFIZSI, &k FMOWRIEEO LiZ, Zhz R
BB IRCEE (FE), EELTR v - M L0725 208, EBEIMEZOREIR AT 5
B () LE#BI Lz, UEofBiE, ZATNBUEOR SRR - ARRILESE - FRRiE -



CIHEHYTHHDOTHD.

HELEOHEIZOWT, JBF - i - (LAZR EEFEMICRTL, Ll - AR Lok, 1 (1960)
Thsd. ZZTHDOT, TOHBHESNTWAIRERE - AREILHSE - SHERE - /ERE (T
RLmb) LW ERPESL SN, FEOEHEA - RS e & b IIfkIC S hiz. R EEORRIC
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FUEAIESWTIE, TsucHr (1954b) -+ (1960) 12k ~»TC, ZETHIHABMEDO LD L LT, Nas-

saria magnifica, Siphonalia modificata, Nassarius caelatus, Fulgoraria concinna, Bathytoma
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VIRV ERENE2 5 L5 ThDHR, FORUITHIHE TRV,

FHE—H RGBT, ERoleEE B s 2Nt kA2 2T % (TsucHl, 1954a, 1955 ;
+, 1960). £ (1960) X, ZOELARICE T, NEROFMH LKERME TOJR—WIRED

FE4E L LC, Batillaria multiformis, Tritia festiva, Crassostrea gigas, Cyclina orientalis, The-

ora lubrica, Macoma incongrua 72 &%, 07 GER T TORSE L LT, Saccella gordonis, Pec-
ten albicans, Pillucina yamakawai, Azorinus abbreviatus 72 &%, HIZAMEMDO LD () &L
CPaphia euglypta, Venus foveolata ##i75 L, MEFOHE/KIENSBAEDERE XV &hmro7=2 &
ML TS, ZofM, B - REREDERILALE .

3) HUEPUCFEA L7 ARG o &l - RHE, E& L THEEORFIOHIMEC L > THE LD ThS. k- FOHEE OBRNLHT,
ZHUZIEAe Y Oorigind dip3dh b H D E A B,



HFRIRFER VM THE, LRROFEMOMEE—WEI LV M2 EET2MAEES 2D, v b - Mk
WHE X255 n K< RET D L1025, By LT Cl v MNghh, Pecten albi-
cans, Crassostrea gigas, Dentalium sp. 72 EOHE{bAZME LTz, TIZFT TIE, 2RICHERE O~
WL, JRBEEEBEREOEEE D, ZOMIETIE, S TIRO BRI 2R T, 1k
FOEHITZ L. 7ok, REOHMIAIZ OV TIEE (1962) O®ERDH Y, AEOHEHI)HR
D IEmIRIM A S s T EER I EN D 2 E R STV D.

KR, ZOHRBRRSCEAA DR T, MUK OWE LStk ) #iEY & e shTng (&

EREHiE MTLEN BRRA—IYzq WE K PAHE W EE/IEN
1.3 KrE (7L —NBRHE)
sit. 3

& OW

L]

r 20m

°o.. — —
|

{‘ Bru ER

|

|

t




F38X  BUAEVESE ORIINAYZRERER (e RO 7 L — B I REE & e
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FFE T N —, 196972 ), BAEHDKBIOHIE L Z 2 bhd.

VI 1. 4 INERE

ARG T EHERE O AL E e B BRI OBYE Ch 5. A LN — LIS R 72 7 2 2R O M &
R EONOERMA MRS 5137y, RETER T B AN & MR D IRV A > T D, BRIRL
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LT,

RENERERME L85 & 2ATIE, THENOEBT 2556550, —HTIEE b oMMERio
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IEERE & 272 ) LSBTV D, BT — IR 10-20emK K Okem KL F O — B L 0 72 528, A
REILIBEE O K 5 12£850-100emiZ HIET 2 REEILE /2. B LT, KENCITET) BRI ok
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T, RBOERTHIENE. HARER S TR, ABO EIC2mEIROES O “FRLE” MNEk
5.

KB BIIEAIIRBERLTHD. KEITH L EZHENNORRMEE L L TERINIZLDTH D
D, AERED K — MREERICHE > CTBUWE T — b MR L7 A % L b 50 Th s (I
1960) .

V. 1. 5 BI&ERE

AL, FEEEOIRT, TAO/NEBEOIEDBEROIMUIT, Zih k0 EIE O EER A
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L, F—2HEE3RRCmZERIC L VOV RS TRY, AEEECIE F—2Eodb =M i o
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D5,
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(Abstract)

The Shizuoka district is located on the northwestern coast of Suruga Bay in Central
Japan and covers about 250km? area including the urban area of Shizuoka City with a
population of 400,000.

The district is situated geologically in the southwest margin of the Fossa Magna
Region. The central and southwestern parts of the mapped district are occupied by
alluvial deposits and the northwest quarter is underlain by the Paleogene to Lowest
Miocene Setogawa Group, middle Lower Miocene Oigawa Group and the upwer Lower
Miocene Takakusayama Group. In the northeast corner of the district, the Udo Hills
are surrounded by the Shizuoka and Shimizu Plains, and are composed of the Pleisto-
cene marine and fluvial deposits. The Itoigawa-Shizuoka and Jimaiyama Tectonic Lines,
the western boundary faults of the Fossa Magna Region, extend from the north in the
Shimizu district of the south in the Shizuoka district (Fig 1). The south ends of the
two salient faults are concealed under the alluvial deposits which were formed as fan
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Fig.1 Geologic map of the central part of Shizuoka Prefecture
1: Alluvium 2: Middle terrace deposits (Makinohara Gravel Bed, Oshika
Gravel Bed, etc.), 3: Higher terrace deposits (Ogasayama Gravel Bed, Kiinozan
Gravel Bed, etc.), 4: Nekoya Formation (Lower Pleistoc.? ), 5: Kakegawa and
Soga Groups (Pliocene-lower Pleistoc.),6: Sagara Group (Upper Mioc.-Lower
Plioc.), 7: Seikenji and Hamaishidake Group (Pliocene), 8: Shizuoka, Wada-
shima and Kogochi Groups (Uppeer Mioc.-Lower Plioc.), 9: Megami Formation
(upper Lower Mioc.), 10: Takakusayama Group (upper Lower Mioc.),
11: Mikasa Group (upper Lower Mioc.), 12: Oigawa Group (middle Lower
Mioc.?), 13: Oka Formation (Lower Mioc.), 14: Setogawa Group (Paleogene-
Lowest Mioc.), 15: Mikura Group (Mesozoic-Paleogene).

deposits of the Abe and Oi Rivers (Fig.1).
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Table 1 Summary of stratigraphy and geologic events in the Shizuoka district
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Straitigraphy

Setogawa Group

The Setogawa Group in the southeastern marginal area of the Setogawa Terrain is
divided into three formations; the Sakasagawa Formation, the Takisawa Formation, the
Yoshizu Formation in ascending order (Table 1).

The Sakasagawa Formation, more than 150m thick, occurs only in the Sakasaga—-
wa area. The formation consists of alternating beds of sandstone and shale which are
frequently disturbed by submarine slides.

The Takisawa Formation conformably overlies the Sakasagawa Formation and its
thickness ranges from 250 to 600m. The formation has the largest outcrops in the
Utsunoya area, and consists mainly of shale and biochemical rocks such as chert and
limestone. Basalt lava, usually a few meters thick, is intercalated in the middle part of
the formation. Micritic bedded limestone, which yields foraminifers and coccoliths
indicative of the Paleocene and Eocene, overlies the basalt lava. The upper part of the
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Takisawa Formation is mostly composed of black shale, chert and green tuffaceous
shale, and occasionally contains intercalated biosparite, calcareous shale and andesitic
tuff breccia. The upper part of the Takisawa Formation yields radiolarian fossils which
are indicative of the Earliest Miocene.

The Yoshizu Formation reaches 700m in thickness. The formation chiefly
composed of arkosic sandstone, black shale and alternating beds of sandstone and shale.
The formation is characterized by the abundant submarine sliding deposits including
allochthonous blocks which were chiefly derived from the Takisawa Formation.

Oigawa Group

The Oigawa Group crops out in the narrow hilly land to the north of the urban
area of Fujieda City. The group is inferred to be middle Early Miocene in age, but
its exact age is not determined because of lack of reliable index fossils.

The group is subdivided into the Shida, Nakanogo and Noda Formations in upward
order on the basis of lithology and existence of allochthonous blocks (Table 1).

The Shida Formation consists mainly of massive sandstone and alternating beds
of sandstone and mudstone which were intensely disturbed by submarine slides. The
total thickness of the formation attains more than 1,500m. Allochthonous blocks
derived from the Setogawa Group are commonly incorporated in the formation.

The Nakanogo Formation, 200 to 300m thick, is made of slumped mudstone with
frequent intercalations of thin sandstone beds. The formation contains allochthonous
blocks derived from the Setogawa Group.

The Noda Formation is the upper part of the Oigawa Group and consists of
massive sandstone and alternating beds of sanastone and mudstone. No allochthonous
block is included in the formation. The formation is estimated to be more than 600m
thick.

Takakusayama Group

The Takakusayama Group is chiefly composed of the volcanic rocks of late Early
Miocene age. The group is divided into the Ryiisozan and Okuzure Formations in
ascending order (Table 1).

The Ryiisdzan Formation is distributed in the eastern part of the Mariko-Okuzure-
kaigan area and can be traced to the north of the mapped district. The formation
consists of mudstone and tuff in the lower part, and of dacite and dacite tuff in the
upper part. Quarz diorite has intruded into the formation. The intrusive rock resembles
dacite in chemical compositions. The Rytusozan Formation is estimated to be more than
950m thick.

The Okuzure Formation is exposed in the western part of the Mariko-Okuzure-
kaigan area and the Takakusayama area. The formation, about 1,300m thick, is com-
posed of alkali basalt, trachyandesite, tuffaceons sandstone, mudstone and intrusive rocks.
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The intrusive rocks comprise mugearite, hawaiite, olivine gabbro, alkali dolerite, alkali
gabbro and trachyte. Alkali basalt usually exhibits pillow structures. Alkali dolerite
and gabbro are similar to alkali basalt in chemical compositions.

The trachyte contains a high content of K, O and a low content of Na, O in com-
parison with dacite and quarts diorite. A foraminiferal assemblage correlatable with
Zone N.8 of BLow (1969) is obtained from a mudstone bed intercalated in the upper
part of the formation.

The Takakusayama Group has been subjected to burial metamorphism. The Ry
sozan Formation and the lower part of the Okuzure Formation have been metamorphosed
into the prehnite-pumpellyte facies and the upper part of the Okuzure Formation into
the zeolite facies.

Shizuoka Group

The Shizuoka Group is widely exposed to the north in the Shimizu district, but
in this district occurs only in the Yatsuyama and Yahatayama Hills isolated in the
Shizuoka Plain. Foraminiferal fossils indicating the Late Miocene are obtained from
the lower part of the group in the Shimizu district. The strata exposed in the Yatsu-
yama and Yahatayama Hills are estimated to be correlatable with the middle part of
the Shizuoka Group and were named the Yatsuyama Formation.

The Yatsuyama Formation, more than 350m thick, consists of rhythmically
alternating beds of sandstone and mudstone. Mudstone fragments and slump breccia
are frequently intercalated in thick sandstone beds. Sole marks such as flute casts and
load casts are often found on the underside of sandstone beds and parting lineations on
the upperside. These sedimentary structures indicate the paleocurrent from north to
south.

Pleistocene

The pleistocene strata exposed in the Udo Hills are divided into five stratigraphic
units; the Nekoya Formation, Kundzan Gravel Bed, Kusanagi Mud Bed, Oshika and
Kuniyoshida Gravel Beds in ascending ordre (Table 1).

The Nekoya Formation, 200 to 300m thick, crops out on the south cliff and
eastern foot of the hills. The formation is composed of gravel (lower part), silt interca-
lated with gravels (middle part) and alternating beds of silt and gravel (upper part).
Abundant marine fossils are found in silt beds of the formation. The Nekoya Formation
is considered to be Early to Midlle Pleistocene in age.

The Kundzan Gravel Bed constitutes a large part of the Udo Hills and consists
mainly of fluvial gravels with a thickness of 150 to 200m. The gravels rest uncon-
formably upon the Nekoya Formation. Fossil teeth of elephants (Palaeoloxodon
naumanni) were found from the basal part of the gravels.

The Kusanagi Mud Bed exposed on the northwest slope of the hills is composed
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of sandy and clayey silt interbedded with sand and gravel layers. The muds are about
100m in maximum thickness. This unit yields abundant molluscan fossils indicating
inner—bay or estuary environments. It seems likely that the unit was deposited during
the Last Interglacial transgression.

The Oshika Gravel Bed and the Kuniyoshida Gravel Bed are fan deposits of
the Abe River. The former constitutes some terraces at the north-west foot of the hills
and the flat surface at the hill top. The latter constitutes lower terraces at the north-
west foot of the hills.

Holocene

The Holocene sediments cover about 40% of the mapped district including the
Shizuoka and Yaizu Plains.

In the Shizuoka Plain, alluvium has been largely formed as fan deposits of the Abe
River, and mainly consists of gravel and sand. In the eastern part of the plain, marine
deposits yielding molluscan fossils have been reported by many drillings.

In the Yaizu Plain, southwestern corner of the mapped district, alluvium has been
chiefly formed as fan deposits of the Oi River. The northern part of the plain is
occupied by muddy back marsh sediments. Marine fossils were obtained by drillings in
the northeastern part of the plain.

Geologic structures and tectonic movements

Geologic structures and tectonic history

The geologic structures of the Shizuoka district have been formed by several tectonic
movements since the Late Paleogene (Table 1). Four folding events are recognized from
the folded and bending structures of the Setogawa, Oigawa and Takakusayama Groups.

The first folding, which is inferred to have taken place in the early Early Miocene
before the deposition of the Oigawa Group, formed NE-trending tight folds of the
Setogawa Group, of which the wavelength is 200 to 1,000m and amplitude/wavelength
ratio is 0.7 to 1.5. The folded structure shows southeast vergence and several south-
eastern limbs of anticlines are overturned to dip northwestwards. Some of the overtutned
limbs are cut by reverse faults parallel to the axial planes of the folds.

The second folding is considered to have occurred in the middle Early Miocene after
the deposition of the Oigawa Group and before the effusion of alkaline volcanic rocks
of the Takakusayama Group. Folds formed by the second folding have the same trend
with those by the first folding, but their tightness is low compared with that of the first
folds. A NE-trending open anticline and syncline observed in the Oigawa Group near
Nakanogo are ascribed to this folding event. The boundary fault between the Oigawa
and Setogawa Groups is thought to have been formed simultaneously with the second
folding.
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The third folding occurred after the effusion of volcanic rocks of the Takakusayama
Group and probably in Late Pliocene time. The folding event formed N-S- to NNE-
SSW trending folds in the Takakusayama and Shizuoka Groups. These folds, however,
may be resulted from the drags by left-lateral strike-slip faultings along the N-S-tren—
ding Juomaiyama and Itoigawa-Shizuoka Tectonic Lines. The faultings are inferred to
have taken place in the Late Pliocene simultaneously with or just after the third
folding with ENE trend (Table 1).

The fourth folding event, which is considered to have occurred in the Latest Pliocene
or the Early Pleistocene, exercised clear influences upon the Setogawa, Oigawa,
Takakusayama and Shizuoka Groups. The folding has formed folds with NW-SE to
NNW-SSE trend, and S-shaped and chevron-like bendings on a map. The NW-SE to
NNW-SSE trending folds are observed in the Setogawa, Takakusayama and Shizuoka
Groups. In the Setogawa Group, these folds are represented by the systematic change
in the plunge of axes of the NE-SW-trending folds which were formed by the first
folding event. Both culminations away from which the folds plunge and depressions
toward which the folds plunge trend in NW-SE direction. The S-shaped bendings have
been formed in the Setogawa Group in the Sakasagawa area and the Takakusayama
Group. The chevron-like bending is observed in the Oigawa Group in this district. The
bending is also thought to be an anticline with an axis plunging steeply north-northwest—
ward. These folded and bending structures formed by the fourth folding event indicate
that the Shizuoka and Shimizu districts have been subjected to compressional forces in
NE-SW tp ENE-WSW direction in the Latest Pliocene or the Early Pleistocene.

In the Pleistocene after the fourth folding, the thrust faultings have occurred along
the Jimaiyama and Itoigawa-Shizuoka Tectonic Lines to complete the geologic struc—
Tures of the Setogawa, Oigawa, Takakusayama and Shizuoka Groups.

The tectonic movements in the Shizuoka district in the Late Pleistocene and the
Recent have been recorded in the geologic structure of the Udo Hills which are composed
of the Pleistocene strata. The Udo Hills form the northern half of a dome structure
of which the long axis trends in NE-SW to NNE-SSW direction. The structure of
the Udo Hills indicates that the Shizuoka district has been snbjected to compressive
stresses in NW-SE to WNW-ESE direction since the Late Pleistocene.

Earthquakes

Recent precise observations of earthquakes in Shizuoka Prefecture by the Nagoya
University and the National Research Center for Disaster Prevention have made clear
that the seismic activities in and around the Shizuoka district are rather intense compared
with those in the Kakegawa district and Suruga Bay.

Most of the earthquakes in this district range in focal depth from 0 to 30km. Focal
Mechanism solutions for the earthquakes indicate that the quakes with shallow foci (0
to 20km) have E-W principal compreessional axes and those with deep foci (deeper than



20km) have N-S principal compressional axes (UKAWA, 1981).

Disastrous earthquakes which occurred in and around the district amount to 6 since
1589. All the quakes range in magnitude from 6.1 to 6.7. Among them, the Shizuoka
earthquake (M =6.3), which occurred on July 11, 1935, was a recent disastrous earth
quake. 9 people were dead and 299 were injured in this quake. The earthquake, of
which the focal depth is estimated to be 20 to 30km, has a focal mechanism solution
of strike-slip faulting type showing N-S-trending compressive stresses (TAKEO et al.,
1979).

On October 26, 1976, a small earthquake (M<4) and its aftezshocks occurred
near Shizuoka City. The focal mechanism for the main shock is a strike-slip faulting
type with an E-W-trending principal compressional axis (YAMAzAKI and OIDA, 1979).
The foci of these aftershocks range in depth from 9 to 22km and are situated on a
cross line between the inferred subsurface earthquake fault and the Itoigawa-Shizuoka
Tectonic Line. This fact suggests that shallow or crustal earthquakes in the Shizuoka
district are closely related with the preexisting geologic structures, especially, with
faults or shear zones.

Gravity anomaly

The iso—-gal contours in and around the Shizuoka district generally trend in NW to
NNW direction and the gravity value decreases toward the northeast (KOMAZAWA et al.,
1981) A NW-trending low gravity anomaly zone is situated on the Fossa Magna
Region in which clastic and pyroclastic rocks, more than 3,000m thick, were deposited
during the Neogene ana Pleistocene. In the Shizuoka district, there is a NW-trending
high gravity anomaly zone. The high anomaly zone is situated on the Takakusayama
area and is thought to be caused by alkaline igneous rocks of the Lower Miocene Taka-
kusayama Group. The high anomaly zone extends to the north in accordance with the
distribution of the alkaline rocks. In the Yaizu Plain, there is a small low gravity
anomaly zone. The low anomaly zone is considered to be caused by thick fan deposits
of the Oi River.

Economic geology

Natural gas

In the Shizuoka district, there is a small natural gas field in the northeastern
corner of the Yaizu Plain. The gas of the Yaizu natural gas field is entrapped in the
lower part of the fluvial deposits of the Oi River and is characterized by a high content
of N, etc. (over 6.4 vol.% ). This characteristic in the gas composition indicates
that the gas of the Yaizu gas field is derived from the Takakusayama Group which is
unconformably overlain by the fluvial deposits.

The gas field has been developed since 1941 and the annual gas production reached
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1,137,218 Nm?® in 1957. After 1957, however, the gas production rapidly decreased.
At present, only one well is in use to supply hot water to the several recreational
Facilities.

Groundwater

The groundwater systems in the Shizuoka district are divided into five systems on
the basis of the provenance of groundwater. They comprise the Abekawa, Tomoegawa,
Udosan, Oigawa and Setogawa groundwater systems.

The groundwater of the Abekawa system is derived from surface water of the Abe
and Warashina Rivers. The groundwater of this system is characterized by a high
content of SO,* (20mg/l). There are three flowing artesian wells in Shizuoka City
of which the sources are confined groundwater of the system.

The groundwater of the Tomoegawa system has its origin in the groundwater of the
Abekawa system and surface water of the Nagao River, a branch stream of the Tomoe
River.

The groundwater of Udosan system is directly derived from precipitation on the
Udo Hills. The groundwater is rich in iron (0.5mg/lI) compared with those of the
Abekawa and Tomoegawa Systems.

The groudwater of the Oigawa system originates from surface water of the Oi
River. Confined groundwater of the system in the fan of the Oi River has a high
artesian head and belongs the Ca-HCO, type.

The groundwater of the Setogawa system has its origin in surface water of the
Seto River. The groundwater is characterized by a high content of iron (more than
Img/1) amd belongs to Na-Cl type.

Hot spring

In the Shizuoka district, there are only two hot springs in Yaizu City. Hot water
is rater basic (pH=8.3) and its temperature is 40°C. The hot water is rich in such
ions as Na", Ca* and Cl~. The hot water, at present, does not flow up to the ground-
surface level and is pumped up to supply to several recreational and convalescent facilities
by Yaizu City.

Quarrying

Nine quarries are at present in operation in the Shizuoka district. Rocks quarried
are shale and limestone of the Setogawa Group, alkali basalt, trachyandesite and trachyte
of the Takakusayama Group and gravel of the Pleistocene Nekoya Formation. These
rocks except for gravel of the Nekoya Formation are chiefly used as road ballast and
for development of housimg lots. The gravel of the Nekoya Formation is mainly
used as an aggregate in concrete. The total production of the nine quarries amounts
to 130,000 to 150,000m® a month in 1980.
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