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TR A ?ﬁ7$/°1/— N DL AR DFERIZR S s b
D& LTHRENTWS T2 (Otsuka, 198872 L), (6
BAETIME) EIEENR TV S,
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— b~ L, BERBMETHET v— b RO, 5k
cm HLORFEmAEET L ENE 0. BT TIL,
MR E —mICHMEB LIS T4 2 ERSE L, HIE
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D, 474 MR, —EOHRTIHET AU AEHE T
5.

Fr— bk (We) —HEICEE em HALOETE L, 0§
Hom U TOREMOERENL Y, @& 5#H0 iy -
I X VMR A e 2 LB, Fe— M, i
IR EB-NF IR G » IR« SR« JRA8E « B Y2k
el E R, RERVD LIFREOEAN 419 ThH
5. W=7 Ly 7 ZAOREEN T GREIEPIZ 6
THRPE=7T Ly 7 AORE) T, Fvy— MIA
T OIS AR R 100m BURORERE A 7e L, K128k
km |2l > THlHT S, Frv— MNEONEIZIZ, B

IZIZIEE T2 @ @Iz iBo b Z e, IE
ICEAHBEOEHIVBELTWAZ ERTREND, Ty
— FORMNF ORI, HhE ESodbEflicm o T
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O R L, RIETHZENL. Fr— MO, ¥
EH10em 68 m 0 REOLR D, Z o,
b PR NAERE DT = 7 o B AW EE R R

FTZEHRE (B3 5F). HETTIL, AEOFEMN
RRMET L TR Y, AW ORERLAENRO T AR
HHILDHZ ENEW.

BB L RS (W) - BEES (Wm)  JEFBEER
HERESNAFLLEIZIE, Fv— O LARls, BERE L
FNEEITHETRENEAMFECERSL Z 0%, #
IRE v MEE, PRz 2L, FiThT I FHvElgs

ns. P\Afilllflfﬁli‘\f“ii Eﬁix";-‘fiwu N E O DAL 5
ntky, EHL#Emll FThsnN, w5
J_F]lLthchii JEERRRTIOmISETAHEH D (JF
(i, 1990). HET T, MR m¥E-BHERR EDIEniC
BER - oy - kEER - BECh OB ER RN
EEND. ZOBRKE v MEIE, I RIR IR T
A7 (1977) IZ X o TR EN TV D TR @ EEE R
T b Y35
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PR CHEAD. ReZRELVULNKAEZ R L, Mk

WaDZ I T2 ZEEHD. RBEIZE, EEem
PO 10em B TS & OEBE 2354 (3. 6)
L, s Ziiﬁﬂ.f‘i{ m LA O X OHE & o355 (0
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53. TR IRz 7Ly 7 ADiEEE
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FT, SxXEhBEOLEAERT. BAE, HHRS
O Rz EAMICE AR DTS m L oG 2Rk
HEGE, WaLABERTIEIBLE 1m LA TOHE
T 5 handh 5. BRAMDFKAOESE L, MR
WEOT I T2 ZEBnH5H. BT T, MEEOH
W BAE - EEOENC, WIS LA T4

NP RAFaY ASE IR VAT RSF W)

E (We) zt»i—llllb.Jtmnﬁs%vﬁﬂémllwﬁz”'EP
(2, EXfom OBEMAERT 5. BEITE, KK
B 10em OAE A - I”ﬁaQWJEHWﬁﬁiné
FEAERAE R 22 TBY, AR THS.
Fr— MREBRV—T VAR REEaVT Ly A0
T3, TE;U B - F v — N BERE v b

FERLIR S - IR - WAHRE A oI AICE A 55T
=T — M#i%’h‘z“/—/r/zznﬁlntéﬂé(ﬁﬂ 4[).
[ PN 00 22 A8 05 T = A% M X o0 BLIR G IR T, T
¥— MBS = A ERTHERRLND (3.3
K). ZZTix, FTHEMRICL > TR EERR L

HPOHED, Fr—b -
e e - WA KOS DIEIZ,
STHER-2TND.

ZOREFE, EEBIENORIE= Ly 7 AT
W, K (1985) [ZL-Tidiashi IFv— ME
o=y b ICHYETA. Fr— MUYBAY—T I RAD
B, MR EIER LI iEE T L — S OB
VY, HERNERBTASEESRA DS~ L2 E2TRT D
O ERREN TS (Otsuka, 198872 ).
bR - HEER RIENORE2 T Ly 7 AOF v —
L EEE IR ICIE, BT CoMABEIC XD &tk
AREFBIIEEN TN, 1FEALOEE, BiaD
DI REOREFEZT L 2V, ZHRIZEVWT, B
TR 25 I & Striatojaponocapsa plicarum, Stichocapsa cf.
Japonica, Eucyrtidiellum sp. 7 & O Ff b A6 # 03 g
% (K, 2004). ZhSoiiek{baE, h-Hy
2 FHOEREZRTLEOTH DN, FROFEMIAYT
b2, P, LEMEELEUREEERBORE= 7L
v 7 ANBIE, PEASALLENOEY 2 TR ETOM
b A TWnD (KB, 1985 ; Otsuka, 1988
- K, 200070 &).

ks, BARIEICEEST S LEEENOF v —
Iy 5L, Gondolella excelsa, Gladigondolella tethydis,
Gondolella polygnathyformis, Epigondolella primitiva, E.
abneptis T2 E @, TW-EM B ERT = Fr b
NIV li“~ EhTuw s (K, 1985 K UF Otsuka,
1088) .
HiE RiEo 7 by 2 Ad kT Mg, —ricde
Y-l i o Em A4 L, %< O%EETEIZ50 ~ 80°
i 5. MERTERY T, LT s kg o AT
bz, Fr— MIFhEh AT B8, RS
L LTIHEAOERITESE TV ZRW,. L, BE
Lo THIBEPICHED T —F P RWESh51Z
M, BNX IR RRRETLHIZERDD

Rz 7Ly 7 ANTIE, BEMMNEICEL>TRE
HEHBRARD., a7 Ly s AOREN FALOMT A
BHT 2R TIE, Fyv— MOEERANPERT, W
HORITEL v, —F, 3T Ly 7 ZAOREN EAE
DEHT 24 Tl E L RESEFAIES LA
D, GENEFv— bORITIDTNTHS. FHNEFEK
DB, Fv— FBEMMIERICE > TIN5 8525
L, BHREIEE, IMEOEERAEH LTS L0 L
Ranhs.
W Rz 7Ly g Ak, KE (1985) @ DD
HERCAEUT AR Y L, HFPIEA» (1952) OFEARIR R R & S te.
i LTS PN o0 B2 PR (L B DR Ve RS (LU B ), 1985) 13,
LOREI T Ly 2 AOWEFEETHD. FiZ, EiR
WV EFEAE L = > b (Wakita, 1988) [E, &ML T
ERPLHEE LT, RiEa 7Ly 72 RACxEND.
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(Otsuka, 1988) 23434 L TUvA A%, MEGEAOLL B & 451
IZHESRH D Z b, ZITHRARZar Ty
b

3. 4 Ba=ar7Lvys R (Sy,Sc,Sm, Ss, Sx)

& EFESE  Otsuka (1988) 2L - Tidiflk - fv g S,
FE-Js 2 W ORENGRIEIZ#EH L, Fv— MoWEo
IFESERKREEOT 0y 7 #E0LBRES2EERETS
ATGvVakllraryry s ALIES KRENO

w2 )N 5 (Otsuka, 1988).

ST ERERBFE AREO G SEPEE O LA S
HTHMLTWA., Baemll - &R - BiRA Yickn
TR 5.

WO&E EALORFER T L w7 A L1, e )i
TIE, WIRZRMTE S R &S, SHA LT
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Ly 7 ZA&FHESIT 5 F v — M RiR(ES O IO 454 fir
i &, FENAG OB 27 vy 2 Zzfgdbdzm o
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B BrarF Loy AT RS TIRES T, B
MG LIEER A (553, 8K) KRUNBREMN LR LY

Fiear7 L vy AORESOEH
AT, K w)

53, 8%

iz, Fy—F - WS - BEN LS BT REO T e v
I EGUIRMES R ERE T 5, IREEPITE, HEREE
2P L < RAF LI s s R B 22 B4 A Bt
tr. ZOESOIRIE, RO 2B FREBIZIHBWTH
1.5km TH 5 A, EmHmOILHIZTeh - TEGH |2
7Y, BARBHICET HETRIET .

BESE Sx) Brxzar7Lyv s 20EEERT.
HROHTREORE L, FOPICEENS BT 4 -
Fy—k c BHERE - EOTo v Ik THEREH
2. 7oy 220, SEHALL O Lonb (553, 9K),
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HTEEIND BB RObLOET, SF5EL
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ZIEHEEN4m 2B A, EIH500mIZE TS, 7o
v 7 O, BIEFRERBEO L O T, Lo X%
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LI AR CHET A AVWEEND. —RIZKE
PHFREELEL, BAJKLEIE om ORA THY I
THEEMET A2 bHD. REETICEENH/NE
BAREE STy 713, FLIMELEZLV AR
ERE2TDHZLENREN.

Fr— b (S¢) RESPIZTryZ L LTEEND.
@1 ~5cm OEEA 2 L, EEEHR 8 OME L k.
— IR AR - FIKE - RIRIKEAEET 5 LR
%<, FBEITRES RV, Fy— MIE, #EH10em
M52~ 3m OFEHIAEBIC AN EER S, o
T, REEHICEOIEEEZ R Z ERE0A, BRI
HFEN ST AT, @iz B O TIEEE RO
MR, BLCEL A ENE W (53, 11K).

EERS (Sm) EEERAICIE, RESOEEE 27
BaE, TuyrEhtIHEnsHs. & HICKE-PK
BEEL, ELWENEEEZRT. Ty &R
TR R, BROME, FHARRSERL, EEH
LORBIAEIRE LRWEA L Z . YIiE T, BE
REO/NEERRNESND Z E0H 5. SITTIE, 2
TOLI L= b 2 5t 2 LML (3. 12[K).

@ﬁwﬂ m%um,ﬂrmmanaaLfﬁi
nao%aE ”&TW%&L iz k< ks
W&%ﬁfa%&am

WaEDT oy 7ix, F¥— MIRWTEIRESTIC
GEND, Fr— o7y 7 ZTERBEOLOERN
FEnY, A AXFESELL FOLER L. LA
KONBEERTEHOLRNEERLD, Fr— Ml
W5 EMEoAEERTIENS D (B3, 13K).

T, < OWATFRAR LR T, KahHbIFKE
FRTA. WEET LA R THEN, BT T, S
PIHIOEEBI 013>, R OB FLABlE S h
5 (553, 1412).

a3 11 rl?:ﬂ'“‘{'m‘fw~ wﬁ‘"dﬂ
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<HahT AL B 5.

43,1219 Eﬁbtﬁﬁtﬁrﬂhé-a‘%@ﬂﬁfﬁ
¥ B Iz ik s i b . TR —
S

.. ‘._-,
M3 13 BT o v s E2EDRES

3. 140 .I;&;z T by 7 ADE
R T2 (FHR—7—). WiZA2.5mm



= . S Yoy
3. 156 BArzary7 Lo AOWERESER

tRm-#HEERX ARENCHEH T Ex a7
Vy 7 ZADF ¥ — bdbid, FH 1975) Itk - T
Epiondolella primitive, Gondolella polygnathiformis 72 X O
BM=ERERTa/ P boERBRREEALTVS.
k7o, K (1985) {2 L = T, Gondolella excelsa, G.
polvgnathiformis, Epigondolella nodosa, E. abneptis, E.
bidentata, Misikella hernsteini, M. posthernsteini 722 & @,
Pf-HI =i A RTa s R b3 ohnTn s,

BE N OLZEK T, BERREICE < ORkt
AN T CTRVZEND A, REFIZTI 20, RS
N5, Stvlocapsa catenarum, Williriedellum sp.,
Eucyrtidium sp. 7 £ O P I-1 W 2 = 7 fd & 73 i
BRoh TS (KEE, 1985).

Sz BT, BRESOT oy 2 BT F ¥

— knh, Z8ERT Striatojaponocapsa sp. BiFHN
TWah, £, EEHIESM LI, Stichocapsa japonica,
Striatojaponocapsa sp., Eucyvrtidiellum sp. Hsuum sp. [ X 7>
DY o TR A RTHIBRPA G E TS CRE- AR,
2004), WA LHRAFITR < Aoy, BIRA AT OB
IEE T o~ o H GBI, Stichocapsa aff. robusta,
Striatojaponocapsa sp., Stichocapsa sp., Amphipyndax
durisaeptum, Williviedelum sp., Eucyrtidiellum sp. (£70,
el PR A RAF Ae B b A 3 BT g (R - K
fik, 2004). ZHbiE, YA ZREMERLTND
LOEBEILND.
BE BAar7Lyl AT 5Fv— FoibER
AHBORREE, —ARICAER-FEE T OEmE 7R L,
£ OB ~50 ~ 80°HiRTH. Fr— MILIEFEL
FWML BT 5. Fv— botthoBE, Rig=
Ty 7 AOLOIHEUT 545, I, HEOBRAS
Mz @ e AR 2R RS RnwiZahsd (853, 11
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IRIEE T, M2 fE S BEBm A e+ 5. e sy
BRIIZIEA T4 M EBZ LN LM imn gt L, &
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LUWMTER S MR b S, ZOEE, FFEFIEs
(1991) AR LIZiRIES OEMEIC L SN D . BEPE
fi b2, Sifi& R1if O T D ARHEP 22 fpaiE 53
RWIZEND. Otsuka (1988) I3, HEA A AR O
oA A TORMESOIERTREEN S, ZOERR, bw
A AN 7 B S B M AR O R Th D 2
EEBUTVA, ETTI, RESPIE, BTomES
Gt L7zA 74 FOEHIZ L > TEE &AL I 2 8%
AR E NS (53, 18[4).
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(b) fRYEHfEEE L (AR —F —)

1985) OREEAAEEIC, LM ORIAES = MIT{RE
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ZIUEIED (2004) PEERZLI-HOICMY T 5. @
(1951) OjEa EE R, ST (1958) OAY
JBO TR S35, B TR A T E AR R R,
o - BE  RAHTTHED S RRIER, S p#ET 5
FOH EE OB T TR AT 5. BEIZH O 2l
R EFE D S LAEE I T THHRRICS T 5. TR
EARBAZA, R SED TR BB H350m L L.
Gz LM< A BMmIcH 5.

£ FlCRaRE, RaREEENG S, A
T B BERE, H-NKEONHIRS, BA

SRR B, WaESEIE R (55 3[X)
~LRET D, REE - RICBASIKT, BOoICE-

W5 K 8 % 5297 2 i T IR 2 T P I & 8 mm o) FRE AL 2 )8
HeEn, FhicERIEaPRD BN 5. WE TH- i
K G, A EALICHRAR LR A2 b o TRET 5.
k- BEEFE  RARREN T TR, e
O WP ORTIL, AAHOBEE RS- E Pz
2 LUK EE (LIEHIEDS, 2004) O R U
FEAHAE L, A R - SGE o0 o LEs T 2 iR A
Bich D, Fio, WABEESHICEN DD,
bR - 4 AEWHEPLLLTFO X 5 e fifl i ba A
T2 (5. 18). Lo LR EREERT 20 01F
AN,

HMEEE  FHESRHIHH &, oM AE KT 5.

e
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5. 2B AN & # o HUk O E A REERBOBRICH S Z & TR

IEIEA (2004) IZINAEAEIE.

I E:'f-".-‘dhﬁ‘?.‘é'):flt’.,'f:{f} T
MR AL T o Gl .

Hi5. 304

5.2.2 thif LAMEEER (U

A - R - L (1988) AVEFEL, ILIHEIER
(2004) B EFRL-ILHWEBEESSEICMYT S
AT R oaHI=y e LTS . &
fllEh (1958) OARPFGOPHITHLY 5. BT,
Fa AT MRS L

S - BIE B SRACE OdEiR 5,
TR T 2130,

Tzt
AT s TR, T

FEFELC T TH AT 5. F7-, BEET 5l iEw
ORI, PORIZHIES AT 5. AAE 18R T~
ENDH I ENEL, EMRERIIAWALELS, [LmfhET
[Z79250m, s IR TIEA400m &7 5.
B - EE SR SR, R OVEIREEEND
5. R BRI AAOREREERE EHET S, A
FA L RR AR B TG 46870 & HUEBIZ M) A > TRk L3 Z}ﬂilﬁzn
H5.

AT - A E ik T 2 RRE KIS TH

ARICIRIR T RV, W Lokl CHRER T 72 wm@
V. IR BIIZiE T 7RI @R TR N IR L
5. BEMBWEA~ ML (&1 ~4m) %7
T ENZV. WEIEE ARITIESEEE T, JEEEEIZIE
B AL S0ES 2 2 2. ZoBE RIS
~OHEGEES W, F e, PR A £ LB R, ERIC
OB A T, $ERE Lo 5, HERE
PRERIR AL, R 20m THFNBIKEE BT, &%
lem I EE DKLU ER, Aokl 4254, FEWICHE
HWEOBRWEESLH D

EBEFEBFE BETS 1:IIHI|><]l1'mP’"lC’)ﬂ“’TJ< (5. 4 oFE
PFH’EE15), PR (B5. 4AKOERER17T) T, &

FADBEE YA SHLRILE PUZ 550 LR K IEs O S K

—_ 93 —



6. 18 PHRETH SRS SEY LA iLiibss (h1li1989)

EAEFL®R
Ammodiscus incertus (d’ Orbigny)
Cribrostmoides sp.
Cyeclammina sp.
Dorothia sp.
Frondicularia sp.
Goesella sp.
Haplophragmoides spp.
Martinottiella sp.
Signoilopsis sp.
Textularia spp.
Trochammina sp.

FEER LR
Globigerina praebulloides Blow
Gg. falconensis Blow

Globigerinoides? sicanus De Stefani

Gs. Immaturus Leroy

Ammonia takanabensis (Ishizaki)
Ammonia sp.

Bulimina striata d’ Orbigny
Cibicides sp.

Dentalina sp.

Fissurina sp.

Globo. bulimina sp.

Nonion? sp.

Pullenia bulloides (d’ Orbigny)
Valvulinelia nipponica Ishizaki

Sphaeroidinellopsis seminulina seminulina (Schwager)

Globigerinita glutinata (Egger)

Uk I EJEM\#;L(LML, [CERELiE
MR B TR E IS c b D
E&- &4 {ETUJEE_ T %‘E Fd /vy, Kosaka eral. (1998)
1%, HERHERAHE OAFE P OB BB B G 6 15.8 &
1.3Ma @7 4 w3 b7 v ZHEMNRERE LTS,
hEMEE rEERHOEE S, oW A Mk
5. HEREOAFII0REOREHE CH DA, R
13507 LA Lo @it & o7, IR RTED o0 o L i C L il
Jedm TR < ML MhEx & 5.

ZERICH D, FTo,

5. 2.3 B EMKRBERESHE (Ua)

& - R - L (1988) = MIEA (2004)
O MRS RSB I YN T 545, WARNIE TII/aM
o=y bELTES. EKUEZH (1958) OARBEOHE
IR A, B B oo F FH BE PN O AR AR T R RETIR
GRS 3T

o BE +"4mr|14%Hffﬁw), BT 2 f A IR P O 7
M - i 4 3R« PORIZT TOAMT 5, BEE, e
13 THI 400 m HLBEOFN H IR h> - THi< A2 H 87
i 5.

B BRSERUBEESHEHRERHORD, HEFCILM
ROBERBEI G OMEZPAET 2. iaiddicf-h
WA Gef-rpRiRe B0, PATEER, RIASTEPRASE
L, EEEIEUVELERERALLS. BEIZITDb
TR AR B, USRI S O JFRE Ak
Fha.

BFEFR AESRITLAEHESHO LAICESMICE

Y, ORI ES bR D.

LB ABUEH (1989) 13, AHMBHEHES. 2R LI
FEWAEAT LRI AT i LS, 4RI AR E LT 5.
HEREE RN S, E oM IR AT 5.
TG & AR AOR AR, PR A RETR e
BB RER 1T

5.2.4 L& —O#EBEMERE (UD

& - 48 - 1 (1988) R HE DN (2004)
DTEFR LT — O BB (ZH 2 T2 55, faAR g
TIAFHEPEE OS2 =y b & LTI . #KiEH
(1958) OAIfEO FEIzHY T 5. &Ahﬁ%%f%
T [ PN D s 4 IRT Sk s B — i, MUmmﬁL
MFC.
5% BE GHESK L, FRAM, EICEHET 5 fm
RAO=F ILEIZ T TEL ST 5. eI TiEs
400m Th 5
E=piE! EMk¢&é1%k¢é%famm RBENG
4. HEU TR, T LENEE, SRS R AP
THEERE, KW ERORERLLNS.
TEOBEAIZIEE 0.2~ 0.5m | & Clli -8 [958
B2 Wk By, BRSNS LIX LIRS b, K
A HEE SR ET 2. Ao Pz L LIESE
BHREE B EE SN D, GRS P OO RIS T
FoOZENEEETH DA, BN HER S R 38R
Thd. FEIZ1I~miTETHD. A Lo

HIFEZ 0.8~ 1m L TH-MRLR B AR5, SEH
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W5, 2% PUREPE MRS IRAFE A S EEMH L i Lk ChRIED>, 1989).

Globigerina angustiumbilicata Bolli
Gg. bulloides d’ Orbigny

Ge. druryi Aker

Gg. eamesi Blow

Gg. falconensis Blow

Gg. praebulloides Blow

Gg. sp.

Globorotalia archeomanardii Bolli
Gr. panda Jenkins

Gr. praescitula Blow

Gr. scitula (Brady)

Gr. sp.

TIPS A & 7, ENICRILEENRD 6N
L. REWCER, BAMEAREET AHSLHDH. K
B LI AR EIRE L2 (885, 51X), LIEL
I 7 7 BRI EE A EEIND.

BEEE ASHiE, EMEDESREHO LAICEEIC
fife ), MROEKILEHEICESCEHDND.
HhEHEE  OHESRHIEE S, F oM AR D,
FARG &[RRI SR SRR, Va3 s S oo I )
AT O HE .

5 BE
QR esnnnn
i T ]

§ ", i

30

Al iy (v?’_'
AV W ";w",
J—h=yHIEE (257501 188 [=2F L)%z
{EH)

Globoquadrina dehiscens
(Chapman, Parr and Collins)
Gq. baroemoenensis Leroy
Gq. venezuelana (Hedberg)
Gg. sp.
Dentoglobigerina altispira altispira
(Cushman and Jenkins)
Globigerinella obesa (Bolli)
Gg. sp.
Globigerinita glutinata (Egger)
Sphaeroidinellopsis disjuncta (Finlay)
Ss.  seminulina(Schwager)
Orbulina bilobata(d’ Orbigny)

5.2.5 LE MEO®EMLUEME (Uh)

& - B R - R (1993) AVESE LIZHZ O
KGR Y28, AREFZElE CIXiEsEiftog
WM E O EIFEHR A I L, AR EIEHE &b
lCHNHE EEE OS2 b LTI DS, ZiliEh
(1973) DM OFEL ISR Z ILAIXA (2004) 2 FFE
FLAELOIZHYT 5. BT (1958) OFELILIEO
B, md - B (1966) OFREIRAT T AE L LA ICH
W7, A, SRR R PN ORI O R

—0# ™
waRaE (U :
«.5% 38
R, AR
!
.30 40 |
e »
o BERHEANE
nﬂ"{
2 0 50 100m
RE
FTRERHERE

ReRs

N

BHRZLA

55, 510 fiifriSaror— R



SF - BE WROREDNS = F Lk, FAK, B
I DT CHEIEEIZ /AT L, SRR AR B PN TR0 lE
JE Ak U2z 238 b GRS L S R F RN ) T
%. 5. 5N ARG R oL — FMRERT.

JE B & = 2R R T T e B IE < 1,400
~ 1,100m T, 2ARKMEMN TIL100 ~200m T, H
1Z EEL 2 DM & 7RT. 2006 4E (24 AT £ 1 < 4
HlEfzifmA— U v 7 (o) Tk, HhTe682 ~
1,050 m {Z A3 CARIZAH 2 4 2 288 K s S0 e I B
PRV (MHFIED, RAFE).

B #EeaE S UIELUE-FTA YA FPEOBELRD
RIE DB N B D

AT E LT E LT 58002008, Bl
T AHEED LT LIEALGNS. KIUEREER S, BHRE
WEGEL, ZhALIZEENS USRI RICHEE
ZINEPBRY, ENICT A WA MEEREPBEOLNE,
BT ABRZNET, BETFICRVT Yy ik, Wl
ANEEG E LTRO LN, ARIIHETH I AT THS
WA CIKEE S LREAO R OKLEE, 8T ’Ci:t?)]
R BT & A L ERHRA A & OB E B
b BEhA.

BERERF - e O A ESS O AT 8 5 2 L
SHIEEMICHES LN D A, ARG Tl O mEE,
AR T A B R 5 TR A ORI BTV, B A e
L, HJ5FOFHE *Ci;tm"‘JrEH;t%L&SI‘pH%I H5 (H5.

4 DFERFE 7 3)

5.2.6 L& XNEERMEESHR (UK

g - R P - B (1966) AR ILERIK T A i)
HRERIE @4 L, TOHRLMEIEN (2004) HHEE
WIS IRE SRS & HERE Lz, RS T, f57cBE%
DENNIREOIEFBIR BB L, A Z 2 03g KL
afé EbICHNER O =y FELTHES.
FEACH AR A O AL BRI ZAL 8 5, FR &7 )7 R,
o - BE  faaE, kil e SR g AL duis o 4y
A, R Tl H I < e ko450 m.

B2 BICERKEWE, WEIRE, BENSRS. BIK
B T i e s )b Ly b U o FLde BNk 5
o, BAEGBELZELILLH Y, EmiE UELETA
FE A& ATy, WYEIRAICITPATIEMEAREL, < F
T AEMBEELABO LS. BEITREYM A &5 H0R0
EEREC, FNIFEATIEMNRES HNS. SN BRI
Wi R, RBEiCliBTs2 bbby, LIEL
{7 —~—4 2 (Bouma, 1962) ¢ Ta, Tb, TdIZ
YT LEMAROLENDIF—EF AL M ThD. RN
IZAZ o TREENRRO LR A,

ik - BRRAGR AT O ALE R A2 A 108
DM, IARRKIEHG IC B W T IR BRICH D, £,
TR (2 A /b S,

e&| - £ il (1998MS) 1E, AFFNSH5. 3K
DEIRALBEAZRERL ®ELTWS. £/
Globigerinoides sicanus, Praeorbulina glomerosa glomerosa,
Praeorbulina glomerosa circularis 7¢ ¥ D3EI+ 25 = &y
5 N8&ELTWS,

HEEE FEEFICEBI SN TWS A, ToRER
TALEIZEE~Tgn. LA L, FROBES AT o4 g
(X80°~ 90° DA E R L, —MHET A LHD.
78 7 C 1 B A > SRS 2 MR L, dLil-mvEEmT
30°~ 50 fREE DAL BIM OMIEZ I > TV 5.

5. 3 HiprE (Bt)

g - R KRR (1927) 12k~ T, EREETE
crheui_;}f“r? BEAJEEN B DHEICH Linsk Sh
7o, ACROBEFMNE, EETATRIATORFTRRIHE TH 5.
REFILATGE - WP - ALHHIRIC 20 TIRIEE — 028
TR 3T 5, SHuUK Z L IcRir oo g4 3 5 2 5
NTWDZENEV. REENTIE, M - B (1966)
L > THRBAERER & —IEShELLER SN

5.3. 1 HIREBEESSE (B

A M- B (1966) idndh. RARIENTE, i
BFT HRO K R TR 2@ et 5.

D - BE LR TH RIS PNFCHT ToE
T M QR P 0 2 DARATR BRI 20 Tov A, ke
RGO AR, O TS (F—hA) (2
'\of:#EUE'JIIrﬁ”', FIZTFHOMENARAZ B E R
N RIS B EEUE A 2 L 8T 25 (655, 6a,b [4).
ZOIED, LEFTREAE T OB I b v A G
=Nt ¥ oF (Wi Illﬁrﬁﬁxﬁﬁaﬂéh (35. 6c ), AT
PE D S22 TR A2 COIRFTER ISV o R AL | 4
U SIS T F AT i IR < BIATE AR 34 L T b 2 &
R LTWD. JFEIE, BRI T400m, ST
650m & Bz o TIEL 2 A FHBIBED HiLs.

boLi %4KTDI*[‘(3$&I[E0)J+%#LfLL"IﬂTJ'VH"“7»%“1{’5!
Thsd., —MHICHERICEMSEI L. Bl s o
T AhNRICENS. 15’1'"11-&#1*1‘1?’(:1“'1'_% 2450, Bk
TaIZohTAat{bL, /NI +*‘-uu+_a))\1|if<
ClE, JEIE 10em AR OO EERED § ibn%ffﬂlw
MWENITHENLD. -f--—ﬁl-*l’f-Tl‘_l%@Jm\faH-IrR’JJ\H’C
OARRER AT, Reidahicii-dRias L
LS FENTEY, EALONANE AP s B e o i
AW LTWD (F5. 7).

BEBEFE AREO M & 3% A B
.

bR ZREFiliEs / Fodh T
KURODA, Volsella akanudaensis (KURODA) 7g & o ik
Ry # T 5 (1 - B, 1966). 7=, tf

T, bfricHEag

X Adulomya uchimuraensis



W5, 3 AEER ASERERSESGEN LsALba (P, 1989MS).

EAFILR

Haplophragmoides sp.

Angulogerina sp.

Anomalinoides sp.

Cibicides tani Iwasa and Kikuchi
Cibicidoides asanoi (Matsunaga)

C. mediocris (Finlay)

C. sp.

Cribroelphidium yabei (Asano)
Dentalina decepta (Bagg)

Elphidium sendaiense Takayanagi
Epistominella pulchella Husezuma and Maruhasi
Fissurina sp.

Glandulina laevigata (d’ Orbigny)
Globobulimina pupoides (d’ Orbigny)
G. sp.

Gyroidina sp.

FEER LR

Globigerina eamesi Blow

Gg. praebulloides Blow

Gg. falconensis Blow

Gg. woodi Jenkins

Gg. sp.

Globigerinoides obliguus Bolli
Gs. triloba (Reuss)

Gs. sicanus De Stefani

Gs. quadrilobatus (d Orbigny)
Gs. sp.

(o (1998MS) X, FAARIKIE o> BT e 0> °F 350 JE #E > &
FEAROL I AL BRIEAERE, HE LTS,
FUETRE O FHEHEIZ BT, NSAIRMEHBLE S
Globorotalia bella, Globorotalia zealandica 75 & 73 PE HiT
HEEBHIC, NSOFHIFETH S Globigerinoides sicanus,
Pracorbulina glomerosa curva, Pr. glomerosa glomerosa,
Pr: glomerosa circularis 72 &£ D3P RE AR b 45 85 FH IS
FlEmExENTS. EIZZO UM BIENIEZYH LT
% Orbulina suturalis BPEW LEad D Z L inh, ARREOT
ERREHERIZ NS & NOBERBHFET 2 L B2 b5 (Pl
1998MS). ZRIFNIRVOBEENGIX, SRIOFHET
BEELERNEZLTHS (555, 6bX).
HhEHE oA O REIEIR AL M & &SP RO
MR AN S, RPEFER & $1270° ~ 80° DA
B Z V. FOEETIIREICREEM & 20, Enb
FAEA & B I ~TEBIC BT B 2R Y. E,
iR ST O SRR A TR AL AL T il & Bz
FIRHEEDS R S S,

— 28

Hanzawaia tagaensis Asano

Melonis pompilioides (Fichtel and Moll)
Nonion cf. nakosoensis Asano

N sp.

Nonionellina sp.

Nonionella miocenica Cushman
Quadrimorphina laevigata (Phleger and Parker)
Quingueloculina cf. seminulum (Linne)
Rutherfordoides mexicana (Cushman)

R sp.

Sphaeroidina japonica Asano

S. sp.

Stainforthia sp.

Uvigerina proboscidea Schwager
Valvulineria nipponica lshizaki

Praeorbul ina glomerosa glomerosa (Blow)

Pr. glomerosa circularis (Blow)
Globorotalia peripheroronda Blow and Banner
Sphaeroidinellopsis disjuncta (Finlay)

Ss. seminulina seminulina (Schwager)
Globigerinita glutinata (Egger)
Globigerinella obesa (Bolli)

5. 4 AR (Ah, Ak)

ma AR (1927) A3, REEVNEERFAKS IS 54
TE5WE, RERCGZOHEZERE T MBI L
4 LTz, ARRIEANTIE, M- B (1966) AEAHICD &
ST B B, AR RS R AR Xy L.
#h  AckoAHE, ACHICAIE S 5 SOREIERN O
HARRARF T HERRIFICE L FER.

5.4.1 BHREHMELE (Ah)

wa - EH HP - B (1966) M4, ZEE T AR
R 5.

St - BE AR T HEAED D ZRETEIL - Ak
ZHNT O &, &L L LRI 75
MHRAR « WmFHITHT THAM (F5. TIR). JESEITHE
HHA I T 350 m.

BEEE - xftk  TAro MR B RE 2 ES Iy,
Erodellig s diEc ke Bbns (355, TIR).
B AR e, RED M A S T EE 80 em
OF-F RIS IE R, B 10em 1 E £ ORIRIW S & s



OHRENGREL, BEHFTHTRKORTIE, ZS5LRKOF¥
— MEF S A D EESRE, SRR SRR, BEE LY
TSR ENBAY, Wl ~OFEMEEED T L.
LB FEHOHRE TRV

i ) S RATH TR ToafmpER T
IE, NI10°~ 30°W O E[E T60°~ 80° E O 2 &
KERD ST HIZHT TOmFEEE CIE N10°~ 30°E
AT, 40°~ 80° W #2737

5.4, 2 RSB EERE (AR

w4 -8 - B (1966) Avdns. HEEHEITRA
Eli@ st OB T AL ISR E STV D9, REIIENT
B AT RANE (BARR) ICR @ 5.
N - BE ZEWATRIR - BE - /M- HEAR YA
HAFRET IS OA L ST 5. 2O TORFE
1E550m. ALFICIEIEZH T EHmICH 5.
BEBEE - e Ao AHE s SR A BEAIC8 D .
B8 AMHREIE, IR om 0F v — MR EAE 2R
CETDEEE LY BEREN SRS, JEIEE m -k
WEREAZ TS, ABREIZIEA T - TRl RE S kD
Zuv, R (1991) 12 EAuE, A Rkl s o A
it FEDIZIZBEE U o RS IS, b s, B,
ARERE, "L r7oan AR EEBOE#ENREEN,
P 2m 2B 250005 5. HEIFZH (2006)
T, Zh b EEEIEEME S OSFRIL—H b it &

(a) BUIRVVCEH L BUATRE o B i
FRRMEE T i IdiE TRoic, &
FOMMEWER (L& 15m) OTICRERS
DEEH L 7=, AR T ED S5 2m O i
IRk e s A #EE Uiz (20074812 A 14 R
).

(b) BNV O RFTRE RajEEh o i Blba
ZReAOE S35 10em.

(c) 29 dife A OB REIZPE 5 BTk

NIEHEEL TS, ABERG TIRET L7 ARZ Il
HEOHEGDESERRRONDS.
iR - FK BARTEENS, T BEFLEY THh
% Allodesmus kernensis Kellog 73 PEHI L TV % (Nagao,
1941). SEHRILFEEHRES TIE, 5. 6 RITT L7zikikEiy
fbaERT S (- B, 1966).

BARE D B X2 B AR R R T Db U

fEoWE TRy, L, JETESS EALo/NIE O
R 2R R BT, ARER PP HTitOHE TH D
ZEEHLENTHS.
EEE AT L ILHEO BB RS T, M
JEISEVERTHR & b 70°~ 80° DABAHEE TH 5.
L) 3D RN & 72 2 Lo T PR R 2 B AT U
W2 TOREENTIE, 2 AL CHRIEEE m
FREE /NG SRR B D,

5. 5 REXOEE =% (Tu

HEHmE (F-G) 2B W R En-ARdigitco
K=Y Z (R4 L) IZBWT, HTF577~1,20lm
IR L7, B kAl (BER A S -t L),
FEREERI A REaHE =R LTRET S, BEIT
BIFTE b L <IZPREEIEE « REMI, B ALE
BUINM I S D TREMED S5 A3, TEEMTIEAR
BT A BOTERICRRRV.
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5. 4%

Alveolophragmium cf. scitulum (Brady)
Cvelamina cf. pacifica Beck

C. sp.

Haplophragmoldes sp.

Spiroplectammina sp.

Textularia cf. andenensis Asano
Ammonia hatatatensis (Takayanagi)

4. sp.

Amphicoryna fukushimaensis (Asano)

A scalaris (Batsch)

Angulogerina hughesi (Galloway and Wissler)

A. kokozuraensis Asano

A. sp.

Anomalinoides sp.

Bolivina cf. dilatata Reuss
B. striatula Cushman

B sp.

Bucecellatanaii (Uchio)

B sp.

Bulimina striata d° Orbigny
B sp.

Bulizalina sp.

Cassidella sp.

Cassidulina carinata Silvestri

C. sp.

Chilostomella sp.

Cibicides lobatulus (Walker and Jacob)

C. tani Isawa and Kikuchi

C. efulgens (Montfort)

C. sp.

Cibicidoides asanoi (Matsunaga)

C. mediocris (Finlay)

C. sp.

Dentalina decepta (Bagg)

D. subraphana (Asano)

Dorothia sp.,

Elphidium advenum (Cushman)

E cof. advenum (Cushman)

E. cf. excavatum (Terquem)

E. sendaiense Takavanag

£ sp.

Epistominella cf. pulchella
Husezima and Maruhasi

Fissurina sp.

Fursenkoina sp.

Gavelinopsis sp.

Glabratella opercularis (d’ Orbigny)

Glandulina laevigata (d’ Orbigny)

e i,

A ORIFTE O T SEH LA LBk (P, 1998MS).

Globobulimina cf. affinis (d’ Orbigny)

6. pupoides (d Orbigny)

G sp.

Globocassidulina cf. subglobosa (Brady)
G. sp.

Gyroidina soldanii d' Orbigny

G sp., Gyvroidinoides sp.
Hanzawaia nipponica Asano
Heterolepa sp.

Lagena lievis (Montagu)

L. striata (d Orbigny)

L. spp.

Melonis nicobarensis (Cushman)
M. pompilioides (Fichtel and Moll)
M sp.

Nodosaria koina

Nonion Jjaponicum Asano

N nakosoensis Asano
Nonionellina sp.

Nonionella stella Cushman

N miocenica Cushman

N sp.

Oolina melo d Orbigny

0. sp.

Oridorsalis umbonatus (Reuss)

0. sp.

Pseudononion subcustata

P sp.

P sp.

Pseudoparrella sp.
Pseudopolymorphina sp.

Pullenia bulloides (d’ Orbigny)
Pyrgo sp. A

Quingueloculina cf. seminulum (Linnaeus)
& sp.

Recurvoides sp.

Rosalina sp.

Rutherfordoides cf. mexicana (Cushman)
K sp.

Sphaeroidina sp.

Stainforthia sp.

Stilostomella cf. lepidula (Schwager)
S. sp.

Uvigerina akitaensis Asano

U, proboscidea Schwager

U sinboi, U. sp.

Valvulineria nipponica Ishizaki
V. sp.
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Globigerina angustiumbilicata Bolli
Gg. eamesi Blow

Gg. praebulloides Blow

Gg. falconensis Blow

Gg. woodi Jenkins

Gg. sp.

Globigerinoides obliquus Bolli

Gs. triloba (Reuss)

Gs. sicanus De Stefani

Gs. Immaturus LeRoy

Gs. gquadrilobatus (d’ Orbigny)
Gs. saccurifer (Brady)

Gs. subguadratus Bronnimann
Gs. sp

Praeorbulina glomerosa curva (Blow)
Pr. glomerosa glomerosa (Blow)

Pr. glomerosa circularis (Blow)
Orbulina suturalis Bronnimann

5. 65 JekiLp B AT A A AL L

Acila divaricata Otuka

A submirabilis Makiyama

Saccella confuse kongiensis (Otuka)
S. omori Tanaka

Anadara (s. s. ) makiyamai Hatai and Nisiyama
A. (s.s.) watanabei (Kanehara)

A. (s. s ) amicula tazawensis Tanaka
A. (s. s ) kurodai Tanaka

Glycymeris k. suzukii Oinomikado
Patinopecten sp.

Ostrea sp.,

Felaniella usta Gould,

Lucinoma acutilineata(Conrad),
Trachycardium shiobarense(Yokoyama),
Callista sp.,

1Ly

Earh

ARG O W S ik kB (e - B,

1998 MS) .

Globorotalia peripheroronda Blow and Banner
Gr. zealandica Hornibrook
Gr. quinifalcata Saito
Gr. bella Jenkins
Gr. mayeri Cushman and Ellisor
Gr. sp.
Globoguadrina dehiscens
(Chapman, Parr, and Collins)
Gg. baroemoenensis (LeRoy)
Dentoglobigerina altispira altispira
(Cushman and Jarvis)
Neogloboguadrina continuosa (Blow)
Sphaeroidinellopsis disjuncta (Finlay)
Ss. seminulina seminulina (Schwager)
Globigerinita glutinata (Egger)
Globigerinella obesa (Bolli)
Ge. praesiphonifera (Blow)

1966) .

Dosinia chikuzenensis Nagao,
D. (Kaneharaia) Yokoyama,
Mercenaria y. 1izukai(Kanehara),
Panope japonica(A. Adams),
Dentalium fisidentalium yokoyamai Makiyama,
Tectura cf. asmiiformis(Yokoyama),
Tectonatica janthostomoides

Kuroda and Habe
Neverita fissuratus (Kuroda)
N didyma (Roding),
Fusitriton sp.,
Siphonaria sp.,
Nassarius nakamurai Kuroda,
Fusinus sp.,
Coptothyris grayi (Davidson)

e
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(ABSTRACT)

The Matsumoto district is situated in central Honshu, and occupies an area between longitude 137°45°E and 138°E and
between latitude 36°10°N and 36°20°N (137°44°49.0”E and 137°59°48.9”E. 36°10°11.3”N and 36°20°11.2"N, referred to the
International Tereestrial Reference Frame, ITRF). The western part of the district is in the Hida Mountain Range (Japan Alps) and
geologically belongs to the Mino Terrane. Jurassic sedimentary rocks and Late Cretaceous to Paleogene granitic rocks occupy
most of the western part. The Matsumoto Basin in the central wide area of the district, Quaternary terrace and flood plane deposits
are distributed widely. The eastern part of the district belongs to the Fossa Magna Region. Miocene strata are distributed there.
The western and eastern parts are separated by the Itoigawa-Shizuoka Tectonic Line including the active Eastern Margin Fault of
Matsumoto Basin. However, the Itoigawa-Shizuoka Tectonic Line as boundary fault of the Mino Terrane and Fossa Mgana Region
can not observed because of thick covering deposits of the Quaternary. The geology of the district is summarized in Fig. 1.

Jurassic sedimentary complex of the Mino Terrane

The sedimentary complex of the Mino Terrane consists of the Shimashima, Sawando and Misogawa Complexes in stracturally
descending order. The upper part of the Sawando Complex shows monotonous lithofacies occupied by mudstone and sandstone.
The lower part of the complex is characterized by tectonically repeated chert-clastics sequences composed of siliceous claystone,
chert, tuffaceous siltstone, siliceous mudstone, mudstone and sandstone in ascending order. The Shimashima Complex is a strongly
sheared melange composed of mudstone and siliceous mudstone including various size of blocks of chert and sandstone. The
Misogawa Complex is composed of mudstone and sandstone and the complex occupies the small area in this geological map. Some
siliceous mudstone and Mn-carbonate nodules yield Jurassic radiolarians.

Late Cretaceous to Early Paleogene Igneous Rocks

The Late Cretaceous to Early Placogene granitoids are widely distributed in the Hida Mountain Range. This district is the
southeasternmost distribution of them. The granitoids in the district . are divided into five units : the Ichinosawa Granite. the
Tsumetazawa Granodiorite, the Nishimata Granite, the Ariake Granite and the Kinshouji Granite. The K-Ar ages of muscovite and
biotite from the Ichinosawa Granite are 62.3 +-1.0 Ma and 63.6+-1.0 Ma, respectively. The K-Ar biotite from Nishimata Granite
and Ariake Granite are 65.0+-3.0 Ma and 64.4+-1.1 Ma, respectively. All of these isotopic ages indicate them to be latest Late
Cretaceous to ealiest Early Paleogene in age.

Neogene sediments

The late Early to late Middle Miocene sedimentary and volcanic rocks are distributed in the eastern part of the district. In the
area, there are three formations, namely, the Uchimura, Bessho, Ogawa Formations in ascending order. The Uchimura Formation
is distributed around the Asama Hot Spa, Okada and Inakura, and lithlogically sub-divided into lower , middle and upper parts. In
the upper part of the Uchimura Formation, there are three lithological units, namely, Ichinose sandstone and conglomerate facies,
Hosoonotaki volcanic facies and Kariyahara sandstone and mudstone facies. The later two facies, Hosoonotaki and Kariyahara
facies have an interfingering relationship in the Matsumoto district. The Uchimura Formation consists Ibuka Anticline in the district.
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Fig. 1 Summary of geology in the Matsumoto district

The Bessho Formation is distributed around Tazawa and Nishikibe, and composed of monotonous black mud stone. The Aoki
Formation comsists of the Hakumaki andstone and conglomerate member and Kitayama mudstone and sandstone member in
ascending order. The Bessho and Aoki Formations consist of syncline (Hakumaki Syncline) with nothery trending axis.

Neogene intrusive rocks

The Miocene felsite and diorite pophry are exposed in easternend of the district. The felsite and diorite pophry intruded into the
Uchimura Formation as stocks and dikes.

Quaternary

Quaternary deposits widely distributed in the N-S trending Matsumoto Basin in the central part of the district. They consist of
Late Pliocene to Early Pleistcene Omine Formation, Middle Pleistocene Kataoka Gravels, Late Pleistocene fluvial terrace deposits,
and Holocene lower fluvial terrace deposits, fan deposits, talus deposits, flood plain deposits and present river deposits. These
deposits are mostly composed of gravel and minor amounts of sand and silt. These Quaternary deposits thiken to the east and north
in the Matsumoto Basin, and the total thickness attains a maximum of more than 1,000 meters.

Gravity anomalies and Density structure

The features of Bouguer anomalies are characterized by a low anomaly in Matsumoto Basin and high anomalies in the eastern
and western high land of the basin. The surface density of high land around Matsumoto basin is estimated to be 2.6 to 2.7g/em’
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according to the result of the surface density analysis, CVUR method. And its result appears to be reasonable compared to the
basements of Permian to middle Mesozoic which distributes around Nabekamuriyama. A three-dimensional gravity basement was
analyzed assuming a two.layer model composed of a surface layer with a density of 2.2g/cm’ and a basement with a density of 2.7g/
cm’. The low anomaly shows that the thickness of sedimentary layer is more than 1km in the central of the basin.

Economic Geology

In the Matsumoto district, there were some manganese mines in the Shimashima Complex of the Accretionary complex of the
Mino Terrane, however there are no working mines. Mudstone of the Aoki Formation is quarried for reclaiming materials. There are
eight hot spring and four mineral spring in the Matsumoto District. Especially, the Asama Hot spring is famous as an old hot-spring
resort.

Active Fault

The Gofukuji, Azusagawa and some other faults have been active during the Late Pleistocene. The Ninosawa Fault, Shinanozaka
Fault and Kasima-Manganji Fault at the northwestern margin of the district are active fault with northwest and north trend. The
Eastern Margin Fault of Matsumoto Basin is a major active fault of NNW trending in this district. There are same trnding active
fault in the southeastern part of the Matsumoto district, namely, the Gofukuji Fault and Matsumoto Fault. There are also NNE
trnding active fault to the north of urban arca of Matsumoto City.
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