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PEAR 2 SRRAE AR 2 B0 BT K D WK 7203 L R A L, A A3 < 72 2 R CIE AR BLHIBE
REILL P RROFPREEN 54 LT D, ARG HB R RS OWAATE TIXA RS - Fr— B XD
WHEMKIEOREBAREL, A FALICEES 2 KE 78 & OB A7 LT\ D. s iR
BROFERN N TIEAKEEIRE NG L, ZORIHRED/N o A3E Eh, HRgO b OIEHERE
A% U TR I LB DM R ORMIREES R oD . INE S - R A B3 5 2 A
B O CTAER SN L S 7 dga structure IROMAEBZ 2T RIKAE L Y AB3H 0, AT T
THELELEDNLIBLYOAREEZZ LTS EBE5X). —RpYEIN & LTARBO L v XA RE
KRG LTZY, R TIIEELZY 35,

AEORREITTZ AV T« =T - ToEFA MRED EBLMMOLAEZERL, &<IZ7XF
T LA ETRTORKRECEENTND.

FANL—MFIL RIS AT 5 AKE SN ORO 7 X FEERTS.

Pseudofusulina vulgaris (ScHELLWIEN), P. vulgaris var. globosa (ScHELLWIEN), P.vulgaris var. meg—
aspherica TorIYAMA, P. cushmani CHEN, P. tenuis CHeN, P. subtenuis MorIKAWA, P. krotowi (SCHELLWIEN),
P. bacca MoRIKAWA et Isomi, P. okafujii (Toriyama), P. ambigua (DEPRAT), P. cf. yobarensis (Ozawa), P.
kraffti (ScHELLWIEN), P. kraffti var. magna ToRIYAMA, P. reguralis (ScHELLWIEN), P. giimbeli (DUNBER &
SKINNER) , P. paragiimbeli MorikAwA, Schwagerina hounkinsi DUNBER & SKINNER, S. ibukiensis KoBAYASHI,
Quasifusulina sp. , Rugosofusulina alpina DUNBER & SKINNER, Paraschwagerina (Acervoschwagerina) endoi
HANzAwWA, Pseudoschwagerina robusta (Meek), Triticites obai TorIYAMA, T. simplex (ScHELLWIEN), T.
tuntula ToriYAMA, T. ellipsoidalis TorIYAMA, T. noinskyi var. paula ToriYAMA, T. hydeni (Ozawa), T.
suzukii (Ozawa), Schubertella kingi DUNBER & SKINNER, S giraudi (DEPRAT), S minula SKINNER & WILDE

Staffella yobarensis Ozawa.

%5 MABE TR 6D Algd structure JROMIEE 2 72§ R AE LV A
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FEEEDO L DR ETTBROAPENSEL T 57 X ) HIRDE S 726 Db 5.

RERTNHEIX DA RS L R

Pseudofusulina vulgaris (ScHELLWIEN), P. tenuis CHEN, P. subtenuis MoRIKAWA, P. okafujii (TorRIYAMA),
P. cf. yobarensis (Ozawa), P. fujiformis (ScHELLWIEN et DYERRENFURTH), P. kraffti (SHELLWIEN), P. bacca
MORIKAWA, P. regularis (ScHELLWIEN), P. paragiimbeli MorIKAwA, Schwagerina sp. , Triticites ellipsoidalis
ToRrIYAMA, T. obai TorIYAMA, T. tuntula ToriYAMA, Schubeltella kingi DUNBER & SKINNER.

B HRRAES DB DAIKE L > K

Pseudofusulina vulgaris (ScHELLWIEN), P. vulgaris var. globosa (ScHELLWIEN), P. krotowi (SCHELLWIEN),
P. cf. yobarensis (Ozawa), P. tenuis CHeN, P. reguralis (ScHELLWIEN), P. nobilis (Morikawa) , Paraschwa-
gerina sp. , Pseudoschwagerina sp. , Triticites obai TorIYAMA, T. élipsoidalis ToRIYAMA, T.tuntula TORIYAMA,
Schubertella minuta SKINNER & WILDE, S. simplex LANGE.

Rfa— X D IR L X

Pseudofusulina vulgaris (ScHELLWIEN), P. vulgaris var. watanabei (Ozawa et LEg), P. vulgaris var.mega—
spherical ToriYAMA, P. gimbeli (DUNBER & SKINNER), P. paragumbeli MorIKAwA, P. cf. yobarensis (Ozawa),
P. cushmani CHEN, P. reguralis (ScHELLWIEN), P. fusiformis (ScHELLWIEN et DYERENFURTH), P. ambigua
(DEPRAT), P. crassitectoria (DUNBER & SKINNER), P. okafujii (ToRIYAMA), P. krotowi (ScHELLWIEN), P.
subtenuis Morikawa, Rugosofusulia cf.serrata RauserR-CERNOUSSOVA, Quasifusulina sp. , Pseudoschwagerinaa
robusta (MEeek), Triticites obai TorIYAMA, T.tuntula ToriYAMA, T. simplex (ScHELLWIEN), Schubertella
minuta SKINNER & WILDE, S. kingi DUNBER & SKINNER, S. cf. borealis RAUSER-CERNOUSSOVA

BR—LESFHX O RS L R

Pseudofusulina vulgaris (ScHELLWIEN), P. vulgaris var.globosa (ScHELLWIEN), P. vulgaris var. mega-
spherical ToriYAMA, P. krotowi (ScHeELLWIEN), P. okafujii (ToriyamA), P. reguralis (ScHELLWIEN), P.
kraffti (ScHeLLwiEN), Schwagerina sp. , Paraschwagerina (Acervoschwagerina) sp.

FgEfr— A DK OFRE L o X

Pseudofusulina ambigua (DePRAT), P. reguralis (ScHELLWIEN), P. teschernishewi (ScHELLWIEN), P. modica
(THoMSON & HAZzzAD), P. cf. yobarensis (Ozawa), Schwagerina sp., Paraschwagerina (Acervoschwagering)
endoi HANzAwA, Pseudoschwagerina sp.

TR A —IEHX DA IKE

Pseudofusulina vulgaris (ScHELLWIEN), P. vulgaris var. globosa (ScHELLWIEN), P. vulgaris var. mega—
sphrica ToriYAMA, P. krotowi (ScHELLWIEN), P. okafujii (ToriYAMA), P. tenuis CHEN, P. cf. yobarensis
(Ozawa), Triticites obai TorIYAMA, T. biconica ToriYAMA, Schubertella kingi DUNBER & SKINNER.

SR A —mEILHXOAIKE L X

Pseudofusulina vulgaris (ScHELLWIEN), P. vulgaris var.globosa (ScHELLWIEN), P.vulgaris var. mega-
sphrica ToORIYAMA, P. cf. yobarensis (Ozawa), P. norikuraensis 1o, P. reguralis (ScHELLWIEN), P. kraffti
(ScHELLWIEN), P. sp., Paraschwagerina (Paraschwagerina) aff. kansaensis (BEEDE & KNIKER), P. (Acer—

voschwagerina) endoi HANZAWA.
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e LIRS & 0 AL 2 A NS A0 B A IR A 238\ T b Pseudofusulina vulagriszd® &5 |k
WOALEPERT D, TOFIE LTHESIE T Db DIZHOWTiR~NS.

AR [ s i SRS D R NLVE T 234 T B AIKE D BIXIRD K 5 727 XY T3 FEH T 5.

Pseudofusulina vulgaris (ScHELLWIEN), P. vulgaris var. globosa (ScHELLWIEN), P. reguralis (SCHELLWIEN),
P.fusiformis (ScHELLWIEN et DYERENFURTH), Paraschwagerina (Acervoschwagerina) sp., Schubertella kingi

DUNBER & SKINNER, Biwaella omiensis MORIKAWA.
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723 ZOAPRED BIE T B R ~FE BR 0 LI FRACEN T 5 7 EF A b Metalegoceras ?
sp.73Biwaella omiensis, Schubertella kingi 72 &' D7 X'V F & HIZEHT 5.

PUER A2 7 Y SIS ILROFREH 2 2T BINLAKEROIZ L A LT X TOAKEILE £
5.

BHERBERED LICDD 7 ) v XOFAMLAREE T L0 WASZ)N LR, A2, NG5
DAL, Ly RRAREPEREEKLUE PICHRERTVWD, ZALDRKEL C RFRO L5 727 X
V> EET.

SEN L (BFmE) 027V v _fPoAREL VA

Pseudofusulina vulgaris var. megaspherica ToRIYAMA, P. giimbeli (DUNBER & SKINNER), P. cf. yobarensis
(Ozawa), Paraschwagerina (Acervoschwagerina) endoi HANzZAWA, Quasifusulina sp.

ST GFFRINBY) 7 U v XPOAPGE L X

Pseudofusulina krotowi (ScHELLWIEN), P. cushmani CHEN, P. giimbeli (DUMBER & SKINNER).

PP ST D7 ) ~HOfAKEL X

Misellina sp. , Nagatoella sp (n. sp.), Pseudofusulina ambigua (DepraT), Schubertella kingi DUMBER &
SKINNER.
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IR EERIZB O CTRIE IR O % 72 L CrEAL IR B KET S (FeX). oz & Xy
FERITR AR S AT o 1o B IS 2 R T b O L HER SN D, ZoFTAEKE LD LUK, Bk
DBEFIZONTH EIRO[HAIA 5 2313 2 2B B3 Tlev. KAKEREIT T8RP LSRR T 5.
AA PR JE D) S1THIB00mTH 5.

m 2 = ®JE
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Er 8B

AT AR OD P 2 A7 B B~ % B0 1| SR || o L Fic BRI BB 5. 18 LCd
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TITRHEBEITH SN BRI Y, FhICEI-2emOF v — FMEB L OE S 2-3mOWHE L v X%
Eie. FEULTEICHAWEICE A, EE2-3mOE#E £ 7213 L v R E A G, Al AT TIERL0
CMIE & DU TTRYEHES J OAJE O MR CHERE 7 & b B BRI % B 7, RSB O — BRI I TEEIR
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FAEARE T BB oo Rl W8 O BRI TEALTE— R 720 LIRPE T, BR70° 4k, 2 RIBAIETIZTHB
O— W EMALR—RE, BURM40-70" 4k, FZRAETITALL W B~ Fo— i, LEoni i
JEONEZEFIL, EnALE—mER, BR50-60" FA R L, 2 RBE—HHIH L T2 TR — 2 Wil 4 i
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L ZOZERL ZORMEEITIRBE LOLDOTH o
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ER O EIEEERIC LV ERO—EATY ot
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WAL —FEVE T O WG X0 B oo R R 28 I E
T5.

Al T XA EEELTRD, &b O™

m 4 % 2 58 8

éygiégmé%;gggﬁggg ARIFBEITAR (1930) 12 X0 B R & EN 72

HOT, FE U THBILIROETIZHMAL, BEAIC
BRI 5. AEFHFO KRS ITEBHESLROMED B2, —IC TP EICE 2, BT
FNZ EALIE RIS MBI 72 5. RBAICITAIRBEW S D & 2 A BB 5. LEBOMRID S O—HBik
VMBI L, B EEISHESECEIC o T D IERIIIHICED Ry FE G ORH Y, K
THICE W AR R B EZ RO TESIOMIE EDOF ¥ — b SO 2 fde. Fv— MI—RIZKA
BEIIKBAERT IR ENTRAL LOREERT D, Fv— MR BEMBOS XEEE RS
LR LIEBT 5. BT & MBCE 32N ZUE S Bembl FCTHIK BT 2580 Z 0 F
WTIXENTHS.

KBFEDO FEIZITRH LB X Z40mMDESOF v — FERDH Y, OB L L/ES10mEs5mD
WIREARE L R fte. 205 HO O S10mD b OIFRIFIT R 20RO L 9 7“8 A4l
MERT 7R T ERET.

Neoschwagerina craticulifera (ScHWERGER) , Misdllina claudiae (DePrAT), Parafusulina cayeuxi (DEPRAT),
P. sp., Pseudofusulina lepida (DepraT). T 5D 5 H & < [ZNeoschwagerina craticulifera?s EFIRIZZ
(EAF, 1969).
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FEIXERRERE FHIBLSFEHIMETH Y, FEAIKFE IR, L TBE L B AR oA
TN DIBEE RO FICHERL7-Z L 2R T b0 L Bbind (MiyaMura, 1973).
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ik BRIEUBAROWRBLEHOEHEFRL

L.

3. ERESAANEAISLS (HK 10) - ERRZFETHER 500 m, BEEEIEES.
4. BEBARALEEEE (HK 14 BEERERBFETKEY 500 | km, R EERHNEA.

5.

(7 VveEETE CO, = O L LCHELK)
SHE AR RGBS

,24,

BESANALENS (HK 64-1) | ERAR ERSETA LS 530308 2 km, R ETEREA.

1 2 4 5
o ¥ 20.4 12.8 21.6 26.6 29.5
oy B A 7.3 4.9 1.4 6.5
T # =3 A 10.2 8.5 27.2 29.6 23.2
E G BERY 1.2 1.3 1.1 2.1
A E® 60. 1 71.9 44.2 41.2 38.5
kS [2) LiiiA 0.8 0.6 0.1 0.2

1-5 B5RREL
*) AEIRER
HEOX BRRBHBMOMERSEHEOILEER

1 2 3 4 5
Si0, 70.72 74.18 70. 24 72. 82 74.20
TiO, G.29 0.19 0.31 0.24 0.20
ALO, 15.11 12.97 13.93 13.38 12.61
Fe,Of 0.36 0.36 0.39 0.52 0.48
FeO 1.26 1.29 2.23 1.87 1.37
MnO 0.03 0.04 0.05 0.05 0.04
MgO 0. 38 0.32 0.41 0.27 0.33
CaO 2.57 1.84 3.07 2.23 2.02
Na,O 3.09 2.91 3.13 3.40 2.86
K, O 3.15 3.44 2.77 2.73 3.16
P,0, 0.10 0.05 0.07 0.06 0.05
H,0+ 1.48 1.22 1.57 1.31 1.04
H,0— 0.06 0.02 0.08 0.06 0.08
CO, 1.19 0.92 1.56 0.64 1.21
Total 99.79 99.75 99.81 99. 58 99.65
Q 34.17 38.97 32.91 36. 35 39, 94
¢ 2.18 1.23 0.37 0.92 0.93
Or 18.62 20.33 16. 37 16.13 18.67
ab 26.15 24.62 26.49 28.77 24.20
an 12.10 8. 80 14.77 10.67 9.69
hy {en 0.95 0. 80 1.02 0. 67 0.82
fs 1.59 1.83 3.35 2.70 1.86
mt 0.52 0.52 0. 57 0.75 0.70

hm 0.0 0.0 0.0 0.0 0.0
il 0.55 0. 36 0.59 0. 46 0.38
ap 0.23 0.12 0.16 0. 14 0.12
Total 97. 06 97.58 96. 60 97. 56 97.31

WA RES AT TEARSENGE (HK 18)  BOERA LRFSENTEIRANET 800 m, EEUSREIARE (23
2. HRAEARERARTE RICEEMERSE (HK 16) : BRRA LSS EINERE S 700 ©, EREFERKEE (£48).



H, HERRENECTEY, FEYOREDREELRGENEZ . KEL V ARIEOHN 7 A FTFE LN
A7 AEAER A 5 F, 85T CHREEREICE AR OMEEAI X137 E n<<&ofw5:&ﬁ%m“
AEOEMERNI—E Ly, R RET 2BV T, B 525-45" ¢, MR T
MW TTLL DT ENBHM LT, EFICEMEl (Fe LTHMEOE, THRIK40%, HEH3K30
%, LR TSIO, WK% T0%, 4%, 5% 1, 2) RNBRHLND.

AAEDERIZH LN DR IXERIRO Tl bR < 350mICiET 5.

V. 2 FHEAEIEE (H)

ST B X ISR (S & O BEHUS DILBEL 53747 L & 1Tl h~o5<
ARAERTNRBILAREATEIC L > TREAICBBbNS. —J, EREMEEICARE S35 R
JETHEL, RIEBIRZ ARRIEHISN TR+ 5 2 LI TE ARV, EHOFEIEETIE, AEITER
BSOS I 2 LB WA A B2, T OB ICHRSIEAIC L 2V BOREREZA T STV D.
SEFRITRAR AR USRSk RS 2 3L (820, 2-0. SmmOkRR DA - BV ER - BER) &b
H, B E LCRI-12mmBEORNES - A% - 1) B4 - ANA, RIS - BER A (?) %
ate (S0,=70%, H5%#K, 3). YRKIEHISN TIXEHZICZ LD, RV EENELL, Hfn
CFRERRENAELTTND.

V. 3 NRILAEERE (YiskLOY)

IR LKFEE BT\ R ILEZE S TEORPICHEARICREL, BEIEALNDRY T320mbE Y T,
HIFAFER IS B S L ORI A REBEA 2 A EAICBER O . MICRIAIEST, 18R 7k L OHEER T/ Ny
MBHHID.

AR ENDRE L EFE - TEEICDT b, & FMICITABSEBEHES 2, SFBHAEOMICKE
PRI eV EHEE S LB

BTHOAKER | HHIT) &0EREAOE PR RBEAMITET 5 K/ OMER W LA L &
F, EDODTEIRPED., BIEREHREKEER L OEARERE Ebh A ES - Fy— b - b4,

IZRITEARBEA TR L - A RBEE Th 5. E7- & SITIRRE & b AR AT s OAHE £ &
WETe. WEIT LS A DOMA Th D03 N0 ) OBOKILNT T AR ZETe.

IR B CHEBEIEIZZ LW02Y, S OOHEE SN0, BIKCEDR A EATEBR-> T, N
R LK E T8 O A IR OIE & A8 & HD TS, Bl IE/\R AL R Ikmd N RAHGE RV D8] 0 E
D (EBL6K) T, EREHBEKEEEZAREGICEE I ORBEIND. BEO-1smEELL, K8
WREREOEREZKM L= b DO LA b, M TIEI<#HL, H2WVERITTLEIHERSRD OIS,

TEE : EES3-5mOBEHERKERE L, EX1-2mOp)E LR E EOEEN LR, bbb
FRY CITEIIOMICET D, Z OWFEEEE L BKE & OV A 7 M3 7e< &b 5RNFRRD LD,

VSREBEIS (IR IR B CRABemMIEEE DA L v R & e, EHE ORI B [RVARSEEOE g 13 &R <
1720y (Platell - 1). BEASITARL (£20. 5-1. OommEEE) TIEEACAELIZRTE - Y ER - /I

4) ZOXH R, HIECVEAICL, LIEVEXNET, FHI=a A THET 2 ERELLT W (Pae 1-2).
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rmE, PEOANG - BERNSRD GELER40-50%) . REBLOREL v XOBH T At A
TWER, HEFREFHBKEBIEFENH LA LIEFR Y. AEE L L TRIemEEOE S - Fv— b
EETe. ZORBPNORICKRAPEICAE SIS (MAURY, e al., 1973).

B LT BRI W T B IRRAE C, ik L <, SRR Ze NS, K0 kiZe ERB L O m R -
FIFT O M ERE T ) TR EEALRD (BITIN).

EEE - K HEOBRAEIRE GEER) T, THE & SRRRCCHEARRLE O S TIERZET 220

R, KRE (FK20em) OEAMEZEICES, FEEN EH - Fr—F) bR0EIpoKREL, &

B E

FIEABOoR K :EREFRERE Yis: ABLAREBRTHRE
b BEEAHEIET?) 11 VErA ME r I RBAESE

IO BRAFEKERBLARUABREBRTHEL O
FEE. NBWALR 1Lkm o ABHET Y H Y

acbec  JERABTH L B El W ERIERE
#I7H ARBLAKBRARB(THEE)FORBLBRER.

SR ES R R 600m A E
B
W R 0

ACAEEIR B ARILKREE (TR
F18M ARWAFRHE(THE) s oh 3 ARER. A
B i EE B 800m JRAME
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KEESOCmIZ I & 5. BIEIT/VRILLTHE £ T220mIZiET 5.

I ORFR T, i AJE A FALIC E N CHRAMEEE D 2 A DB B DEIRN S HID S, 0
AT O EEEICEEL L TV D,

BRIBLA O T - R, UIE LI o f B A U7 R o s 25, M
BB IR 272 LT “BA” LTWB I EAbhY (18K, JURILIAFESER FEc bk 5 o
FUREIR 2 Bb .

V. 4 REfEREEE (1) BLOHEENE Calk)

R AEHBES IR LB OEIRE LCR X LEf, VA, IR, by %, BME, RILH, &
AL oA L, ALPE— P & BRI O 2 SO F AR bG. Z b0 S bR
Db DI T2 5 RERFM IS TOALHE—FI 717 OA MR CHE500mIE R 7TkmIZET 5.

ARG C RS, RSB B 2 < 28\ R KRB & DO BIRIZR D & 7
v VRIS Lt e 5881 BT, ZR 2RI R 8 S & ORI A SRS 4 E1 T
5.

LREROIENC, A ORISR LT ARG 7 0 i 8 5 A — S R
75, TAUBIC DN LI & OBIRIE A Tl 5. MBI L4 LCR L

AR AGOARIC, BEGE UTR0. 5-10mmEED A - fiEA - 1Y Ef, VEOANG - B
ER - GEET - BEA ST (SI0,=72, T4%, H5EA, 5). BIEFIHEE L IR PIMS b
SR C OB LA Ch 5 (Plaell- 1), F7ebbh, MOCRilia 7y a4 bb, M
(£960%) DHNHLLID D, FEMEEOTEL b5, FERE (10%LF) 0072\ EDM £ CHER
BALRRBD HIND. SNV EE =57 TRY, G - MERREEZAELTTND.

V. B A

BME A 3 L OVE RIS RSB E  I MRBZ IR E L CEA LTV D, BIRECEE &1 H B
MNELBRDHZIEND, ZITEAIRBOLD L LTHIFTRL

IR ILET OB RS EEICA T P BT D B3 sedE OR IECRHRA - WEln - fUa (),
EHTFOAREZBEE T HNRET, 2FE LTEELTEY, A4 - EAREEZAELTND.

VI. # £ R

B HIE 2 AT DB AESUTIRD L S ICK Sy S s,

1) #EERED) SREEILR - 78 LIRS DA 43 A1 9 % e — S HTHE.

2) WEEWEE  SELIRTEE ORI S BT AT D T — R

3) BeREHUtRY  SEILIRORE T, BR)IREICOM T 500 L, REIFEICOMS 560

5) WIEFERHL, A BRI T 2R, M ERICOMT AEIREN L &b, FEREEL RS Tns (Al - B,
1969). Z DML, FHMNELL, F—FBRAHICHERT L7z Th D &) 2 &k 5.
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A 1 | g L 7
B2 P I AR v 7 b
2.0 - i AT &
B iy pic3 ® |-HY @ e
N o MRS 8% 7
O P e L e st [ SELECE R TR
e [1= LB 2
: WK Wt B
3.0 -

LREL 2hEND. SHEEILNRVEEEOFEEIACIL, AXIE P 213 B mHERIIT e,
4) i

i

VI. 1 # & J& Bt

VI 1. 1 #EEHOBF
AREMEHUIRAIZ AT D — B0 5 B, SEILIRE W KT T 2 01%, EXBHO—HTh
BT R KEEROFERBAR ST, ZOSMEMIE, K40km2THY, ZhiIE
2B RE D A H 5 HUE T00Kkm 2 D £90. 6% 12 & 7=

SERTHE hic Vi E 5. BAAICITEEER EEEICH Y, K305
® i B £ ¥ | 00 ERIOHERM TH 5. ARIBHIKTIE, &
® b o B I B L TR LR & 32 11 M 0> ] 0D M R 46K M4 P
# = o KR OE OB akm, FEAERI16kmIC 7= - THRIZ A LT
i X B 2 B 5. Fh, BEWHOEHEIC L, 55RO BE
® ' PEAE LTS,

3 X R B E ARG OSBRI, T D, Ak

& | ' ST/ KA - KRB0 3 RBIKHSND.
¥ |y T/RRE EHERAKE LTI, PEAaLL
" . MR R E L CH DA, AR T, % Lo
LWWMMMWNMMMWMww WA FICEBEARBEAICD > TWDS. Dfilk, B#
% L ox B (o) MBIz 2 > THERICEE I U, & 72 28 8 LM b A5

+5.
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.0 KERE
2 a (E)
pay
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N B I
KEFILKURE
KEFTKILKE
2007 : KFTKIRE | KRAE
AELX @ hLom)
. SLRE
ASOAKIK B
P I vt
o~ V‘ | |V|V JSENILRE
. — )RR
o c—e (st B

FION EXBEHESERK

BT = IR BRI 1)1 -5 2 2 A RIEHIRA CIE, FEFITI Rl R AHE CAB O H % %
HZEMNTED (520, 28X). TEEFITHRIT00MOMEDOEKINNTIE, HAEBOEE HIcHFa L
N, OBRETIOV b, JREE, AVRIESE 72 & O ESHIMIRI IR D 0, 2O LA E S 3mEL EOJREA < B
ORHZEND. Faldel MSES 5 A, 35) T, 295 LIABREAESK2miEEdH o, 2ok
g, R<HEBESNTHEERWLREEAE B ET5/EII0mOEE L 72 5.

SOXS Tl FRIEE, B LCEE SR LEOEE»S2Y, WEEETIEIOHETH S,
AR 2L LR O S133E% T+ 2. — IR % < K92-5mTh v, HibmiEE X1
MET% O b OBREL, FNICESIMSIET S L ORD 5. BIEROBIIHFZ2N LKEERATE AL T,

Wl KRABOF—FEC BT 5 50EL CREFNAHE)

X (EH) (ZHER) 35.3 1.4 19.0 35.0 9.3 0.0
B OGtE) (eR) 31.0 0.2 0.0 4.3 8.2 57.3
CHAL 2 %)
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NEE 0n 513 XBXED

MR C VRS

AR B IVAR~E3EBROFFNIFic 222/
TR bh BUADEBA

NS D WITHEAEETH Y, BRI EK60% Thrb% <, ik, HE - Fy— el Thd. fil
JBIE— I E AR TH Y, Il a0 MRSV, RRIIEHIRF T1X, AREORKBENK
50-70mTd 275, HU7OFRAMFIETIFI00mE 29, AHIRTIE, M & @n£ <, Hr~wn% <k
5. KREHHIE, Metasequoia disticha, Glyptostrobus pensilis, Quercus serrata, Q. cripopullus, Juglan
cinerea, Alnus tinoctoria 72 EOfEMILA R HE SN TS (faF:, 1942).

ARRE AL, =HEREFPARIRHIE O BB E ORI KOG EMIL Ch 503, AR
HUs N CUE, ARSI BROSRR L O HEITE O SRROA v n e ECH#BNE A5 Z LR TE L. Hig
DES, M7 EITAKECET 24, ERBHHROLDIZHONWTHDL EROBY THD.

<BEOBEOR (HEFS 5 A 410) > 2 2 THEHYKILREHREL Y G HT 5. EI2-10mo
ELESI-5mOKEEOEENLZ2Y, JEX1-2mOfR N LHRBEZIZSATHHH160mD
EEOHED 2 BUEICIE S 10-20emDFREN TS ERL TS (H8HE).

BEREE, KRABRWLHFENS L, BUTIZEALTHETHD. BUIES - W5 - Ty —b - RAF v —
FRZL, fhfEE - A b REENTND

Mg, FRARWUREAT, BAZE0I ENZ. BENDPRA~ELHEROBO LTk, F
2UFNTR LIZ L 5 R ARDHAR DS, 2D L5 RMARIELZBHITHRONLS.

WIBIIZE 72\ LSRRI C, MiAE G ARUBEL DO 6D Z &A% 0.

<Ay (HEFE ;A 413) > 2 THEHy K LKBHE L » EALAE SH150mic bz - THE
L, Hy, A0 2 KIIKENTISENTND.

WEEA ERE L, Ml - BEA I STRBHEZR LTS, B PICITEEZ L - HRID & v
ST B B, BESIF—RIAMU T TH Y, EMEICTEL G0 L OIESI0MICET 5. WiEE
T OBNRIEE A EPMEET, BERILEMIT L FE, HAERREOLONTEAETHD.

REEIE, WolXAICEEIMUT T, EX1-2mO L ONRE KA LEFKAHIKRTH 5.

<W MEEE A 5D > T IZTE, NI AKMKE Y AL OFHEDKIL00mA B AL, Hy < AR
KINRERHENRTWD., FL LT, - MThEENORY, BEmIETHD.

L EIE, JEE50em-1.5mT, EW b OE3-8mIZiET 5 HFIKEH D WITRK AR T, bED
WAZELZENb 5.

W IE— I - PRI, JEE50cm-2mD b OBNEND, FHICEE3-4mT, SIS &
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DHLORBB.

<KBFES (MRE= 5 AL 22) > Z 2 CIRE [ KIUKEHELL B3, BEEf120mAabind. 1FEA
EB - M THETHY, ENCHETICHEREENDZ En3b 5.

MEEE, ES50em-3mTIK BEIRTH D03, EWnboidemil RIZET 5. KitEOE FIZiX
VR EMBOMANE (ES10ecmOHEBENR < ViKd) 2BPEH 2 ERNEL<, ZOESMN3-AmIZET
HIENRDD.

WIEIE—fRIES2-3mTh 5. @i LK A THEL b HRIA~OMIER A HiIL D Z LR <,

%

FAICTHEERMICHELZATHD (B8R,

TOLIICTKRBEIT, FEL LT, HRAHLIWVIIKAGOIIRE HE B2, BE, BEA X
DHIE TH 5. ARMIFHIEN TIIHRKRBEIKIZ00MTH 275, AETEHNZT S, — Rz
CHENZ <, MlEEMER IO TENAZ (B7HR). L, REOEEITIFE A LR,
ARJED EH 5 Stegodon akashiensis 23KEFRI T3 » B SEHR LTS (BE22K). %7z, Juglaus
cinerea, Metasequoia diticha 72 & O LA S FRIMLE D Dl g (WD, 1958). FIl—EZ%
’ : B OFRE L H O TR CTILE S 10-50cmD
RSB 10BBA DAL, Z DR 6EHEER O
# (Metasequoia disticha’z &) NEET 5.

KRBRBE AT =R B SRR K B
WHHEOMGNREORERETHS.

AREHIS P OEZEHORK LB THD &
Evio, BEEBEAKELTHLREEIETH
v, BEXiFI300mE 3. FEELTRARWLP
BN, KitEAZIZEALTSERVD
TREEIIAAKR TS S, WKPEBERE 5 L
DOFE-TWNWT, v U v 7 ATHKWTH D
A, mABIEFITA I FEITM A LA
T, EERARVWLE#ETHS. F—@HETIX
THIFEENRKREL, ERBEREPICIZISEND
WEORSIE, WH~m»> THL 2DD0R5
DI ThD. EL L THEROBEETHY (1
50%) FOIENE, EEHES - BS - KET v
— b - ARBE R EOMEEATNDS., KRE
M 51, Metasequoia disticha DiLfAAEHE S
NTWD. FTIHOKRRAED EIZESIZOS.

E2K BFREERIT HH) AT o Stgodon
akashiensis OEMHBE (LB HMF 0 ‘ELM EICREBT SEEICOLNT EEL

EEM L MAEP22L Y —=HHEK. K. HowERm EICE, EX10 DA IZBRED
L SR X 3 R 2N E P YT fll = LS mN Fh 0 A 2= g #iE
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HIGROBRENSE 2 X, T/ REET - Eichs (BE23X).

B, —MICWE - Fr—F - REAFr—h - HE - RNV T2V AREEZFLET L. L EDOLD
X, Fv— MEORHIZI-5EMMOAGEHNTE TWD., WaEFHFLlE b LT, Whwwd
LEVE LhoTWV5.

A (1974) ITXIUZL, FE G OEETI0-T80mOMA TIX, FHKOF v — - O, /NEHE
FIZHELL TV AL Fie, RRERTRT D DA L A 0T D AE O B T10mO FEIEIZ DV T
1%, TS ORRICAEGIZO- T, FEIMITMEELR W LHEEROESE T, ~ MU v 7 AD R
M\, 2O FICHBERER S~ T THEBE ARV LREROF ¥ — b - WEOHEARE MK 10mb
5. ZOESTEUER N D HEITLTEY, 1ZEAEDOT v — NEOEEITIER %521 TREA - JRED
HOLESI-5mmMOEAAEEESTEY, 1FALWHFKEOWABITHOEE THBAL L TS 2
V. AR OHER LY NY vy 2 (D) IS RERH L T RA— AR T E o TS, B
RSB C, MM 2T, LA~HRE L, ZOBETRONDIRY TIE, ESImADOREE
ELTZAIEE LD L B THRD. | EORBILTNS.

VI 1. 2 WEERCES ENDKLKE

KRG OEEFRE 072 < L BISEOKIKBRES T TND. 2055, MHEOR—T%H
FICHIT S EN, HEOEAEL S TNDEDIE, NI A - 2RO 2 KUKETHY, AR
T B SR CIBBIT 5 = L AN TREA O, EEE 2 KILKBSMC, Hy, KIF 1 - KEFI - I
MK K& E3d 5.

RERKURE  HEtHIE, RIS, SIS GRS A 18) &35, JRBEO FEICE
SENDKILKBTH Y, KE (F5-100m) OB % ET. b KILKIB & IHER TN 5.
5 B B BEEINT - ACBBNT - BANTICE B kBT X 5. LB ELBE R s b R R AL -
BN~ b DS&, —BEBEE - Wl TIN5 7S, FOEA i © ERHC BT 2 & 51c
5. ERHETOEREFEAURICE LD TORLED, ZOKIKIZREL 3BIZKSTHIENTE
B, TEIIm TR AR L, BECTIIRKAGROWLEKAGTEHL TS Z ENZW. find b
LR OB D L~ 2 F LA F 4 v S i mb i, RIS I FRRBND D LD, KK
b A 2T 5 D L Ah D, OB EEMSEE LTS D LB b S, PIBERORS A ST

Al62 Komeno(E)
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v, BUTER R EREEN TS, T 7 ADEIFRITL. 498 TH D.

e DRSO D, ZOKIKITHEERERO Th A 5 IKE) L Ths.

AKIKBOFEIOM FALITIE, R0 A EWE CRA ZETH O KLUKNEET S . EFFILS
TIE, JEEH60cmT FE20emASHERL, HE30cmas MLk TR, FE10cmASMkiTH Y, F o L

WCEHRERE LD 5. Z o KLKIE, KEFHRIFem /BT OWRFTEZ2 S ThA b5, WRHTH

JEE5mil ETH Y, BI0emLL T ORE 2 & A TND.

Hy KILERE HGCHIE, BEFERTREAEHOR (MGFS ; A.55) Tho. KRB, <I 2kl
[RJEDF20m EATICIZ S Eh b, JEE1F20-50emTH b, P L BN EWEO KR TH S,
TR OKRES B0%LIL) 23, MFEATHY ., ZOZERRIREMREZR-T, @#ELLTHYT
o, EZBREH - Avas - f e THGHE R SICENT 5.

AOBNILKRE L, BRERTRAEROR MEFKS 5 AB4) THD. KRBIEPE, Hyk
KB DFI20m EALICIZ S N5 (RHUE) . JEE1320-80emTH Y, L F2BICKATE D FHB5-7
¥, HEKAT, BImmLL F O/ S WL & B OEAETH Y, WIRTHPNGO/MS Ry

h, —RI<wvdRERT5. EE5-75emiE, EERWD LIKEOMROANEHTH .

TEICEENDEHIINIZEAEARATHLZ L L, RIZORTRRRZPERICE > TRWHEE & 7
STV, EZREHFAVeRR, T ERGHEA, B, KB, THSHZRCIOER L TRERL TV .

NI A s Hy « AV R0 3 KILKEEE, —o0MAeEE LGRS, st bkl 2
noik, HEE {ﬁﬁﬁﬁﬁfvﬁii’% OWABKILKE, ASRTRE SO KILKE (B84 AR
BEARKIKEOMERITHE T 2L B2 TND

KE IRILRRE  BCH SRR R IE ) (MUSES 5 A 23) ThD. KRBEE LflcixsEn Ty
DHRETRIAN EREKILKIE CH 5. HXHAHT T, A r Bk LKEOKT70-80m EATIcH D, =
D 2 KIUKEIICIE, BERZETeH20-50emd [ @k LK E B FET 5. )
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b : Schema of profile section of Agé Subgroup in surveyed area
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(Abstract)

General Remarks: The major part of the mapped area is occupied by the Suzuka
Mountains lying between Lake Biwa and the Yoro Mountains in Central Japan.

The Paleozoic formations are distributed extensively in the mountains and hills,and
are divided into the two major facies, namely the calcareous and the non-calcareous.

The calcareous facies is only the Kitasuzuka Group. On the other hand, the non-
calcareous facies is divided into the Hikone, Ikuridani and Makitagawa Groups. The
Paleozoic formations are thought to be the Lower to Middle Permian and the calcareous
facies of the Lower Permian thrust upon the non-calcareous one of the Middle Permian in
late Mesozoic age.

Koto Rhyolite which distributes in the southwestern part of this area occurred around
Lake Biwa during the time of igneous activity in late Cretaceous.

The Age and Kobiwako Groups which distribute in the eastern and western parts of
this area respectively, were deposited in Tokaiko and Kobiwako during Plio—-Pleistocene.

The geological succession with some remarks of rocks in this area is summarized in
Tablel.
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Table 1

Age Geological System Remarks

> Holocene Alluvial deposits, Talus deposits

q

g Lower ‘

=2 | Pleistocene Middle ; Terrace deposits Upheaval

5( Higher
8 Kobiwako G.  AgéG. Lake Tokai
§ __________________________________________________________________________________________ Lake Paleo-Biwa
3 % Pliocene

0

8

Z

Miocene
Paleogene

g Late Koto Rhyolite Igneous activity
g |8
g é." Early Orogenic moveme-
8 nt in the Suzuka
= Jurassic Mountains and its

Triassic vicinity
Ikuridani G.
8 Makitagawa G.
8 | Permian Geosyncline
% Hikone G.
A
Kitasuzuka G.
G. : Group

Paleozoic Strata

1. The calcareous facies

This facies is thrust upon the non-calcareous facies and a part that forms “klippen”
on the latter facies. This thrust, late Mesozoic age, is typically to the east of Mt. Ryozensan
and its southern extension appears to the north of Mt. Mikunidake and of Mt. Eboshid-
ake,and this thrust also appears to the west of Mt.Ryozensan.The calcareous facies

in the mapped area is the Kitasuzuka Group.

Kitasuzuka Group

This group is divided into the Ojigahata Formation (lower) and the Ryozensan
Limestone Formation (upper).

The Ojigahata Formation is the lowest formation in this area and is composed of
predominant chert which intercalates slate. In the lithofacies,this formation is similar to
the Kiyotaki Formation which distributes in the Samegai area adjoining to the north of
this area. In the Samegai area,the Kiyotaki Formation is overlain conformably by the
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Samegai Formation corresponding to the Lower Permian Ryozensan Limestone Forma-
tion in this area. However in this area the Ojigahata Formation is separated from the
Ryozensan Limestone Formation by the fault or abnormal tectonic line due to the
“décollement-like” movement. Although the stratigraphic relation between the Ojigahata
and Ryozensan Limestone Formations is not clear, it is deducible that the Ryozensan
Limestone Formation originally had a conformable relation to the Ojigahata Formation.
Therefore the Ojigahata Formation is presumably equivalent to the Kiyotaki Formation
stated above.

The Ryozensan Limestone Formation is mainly distributed in the central part of this
sheet-map area. Besides it forms “klippen” on the Middle Permian Ikuridani Group in
the eastern part of this area, It is chiefly composed of limestone and basic volcanic rocks,
and intercalates chert. The limestone of the main thrust block contains Triticites obai,
Pseudoschwagerina robusta, Paraschwagerina (Acervoschwagerina) endoi, Pseudofusulina vulgaris
and some other Lower Permian fusulinids. In the vicinity of Shinodachi, this formation
contains Metalegoceras? sp.(ammonite) which occurs in the Lower to Middle Permian.Of
the “klippen” which distributes on the Middle Permian lkuridani Group, the “klippe”
which stays in the easternmost part contains fusulinids, such as Misellina sp., Nagatoella
sp. and Pseudofusulina ambigua. Of which the former two are not able to find in the
limestone of the main thrust block. The limestone of the other two “klippen” contains
Pseudofusulina vulgaris and some other Lower Permian fusulinids.Triticites and Pseudo-
schwagerina is not contained in limestone of the “klippen”. Therefore the “klippe” which
stays in the easternmost part belongs to the uppermost horizon of the Ryozensan Lime-
stone Formation.

2. The non—calcareous facies

As the non—calcareous facies is generally non-fossiliferous, is folded and is complicately
faulted, it is too difficult to correlate. On the lithological character and the structural
feature, this facies is divided as follows; Hikone, lkuridani and Makitagawa Group.

Hikone Group

This group occupies the western part of this area and is divided into the Michigatani
(lower) and Maihara (upper) Formations.

The Michigatani Formation is chiefly composed of black slate with distinct bedding
plane and contains lenticular or thin bed of chert. Slate of this formation is occasionally
tuffaceous and it contains tuffaceous sandstone lens. This lithology may be the transi—
tional facies between the calcareous and the non-calcareous facies. This formation may
be correlated with the upper part of the Lower Permian Ryozensan Limestone Formation
and may represent the oldest formation in the non—-calcareous facies.

The Maihara Formation is mainly composed of slate and chert, the former is gener-
ally dominant compared with the latter and sometimes intercalates sandstone lenses and
beds. As this formation overlies the Michigatani Formation with a conformity, it is
presumably equivalent to the lower part of the Middle Permian lkuridani Group.
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Makitagawa Group

This group is distributed extensively in the Yoro Mountains and the distribution of
this group in this mapped area is nothing but a part of the whole group. The Makitagawa
Group of this area occupies a narrow area at the eastern edge of this sheet and bound on
the Ikuridani Group with a fault in the northern part. The Makitagawa Group is cut and
is repeated with some faults. It represents the complicated structure and is divided into the
two formations, namely the Ichinose (lower) and the Maegase (upper).

The Ichinose Formation is chiefly composed of slate and chert, rarely intercalates
sandstone lens and is generally dominated by slate.This formation is similar to the
Maihara Formation in lithofacies and is presumably equivalent to the lower part of the
Middle Permian lkuridani Group.

The Maegase Formation is mainly composed of sandstone and slate, rarely inter—
calates chert, and overlies the Ichinose Formation with a conformity. This formation,in
lithofacies, is presumably equivalent to the Middle Permian Ikuridani Group.

Ikuridani Group

This group is distributed extensively in the eastern part of the Suzuka Mountains and
is typically developed in the Ikuridani valley. This group represents the youngest forma-
tion in this area and is mainly composed of sandstone, slate and chert. Chert in the lower
part of this group intercalates two lenses of dolomitic limestone of about 10m and 5m in
thickness. The former dolomitic limestone lens contains Neoschwagerina craticulifera and
some other Middle Permian fusulinids. In the lower part of this group the medium
sandstone is generally dominant, and the grain size of sandstone becomes gradually finer
upward, and finally slate is dominant in place of a sandstone in the uppermost part of this

group.
Koto Rhyolite

Koto Rhyolite,a large amount of silicic igneous rocks of late Cretaceous, is distributed
around Lake Biwa attaining a thickness more than 700m. It is also distributed in the
southwestern part in this sheet map area.

Koto Rhyolite is made up of rhyolite welded tuff and non-welded pyroclastic rocks
for the most part, associated with quartz porphyry and granite porphyry. These volcanic
rocks here is divided into the two parts Kaiwara Welded Tuff and Yatsuoyama Pyro-
clastics by an unconformity. Between them, there is a thin bed of mudstone (Fukaya bed)
covering the eroded surface of the Kaiwara Welded Tuff. Hatasyo Quartz Porphyry
intruded into Kaiwara Welded Tuff and was covered by Yatsuoyama Pyroclastics, which
is intruded by Inugami Granite Porphyry.

Thus, Koto Rhyolite was built up through two-stage silicic igneous activity, consis—-
ting of preceding eruption of rhyolite pyroclastic flows and following intrusive activity.

Cenozoic Strata

The Cenozoic strata in this area are divided into the following three groups;
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A. Plio-Pleistocene Agé Group and Kobiwako Group
B. Terrace deposits
C. Alluvium

The Plio-Pleistocene Agé Group, which crops out in hilly lands surrounding the Ise
Bay, is mainly composed of gravels, sands and muds with some layers of lignites and
volcanic ashes.

In this area, Hokusei District of Mie Prefecture and Tara District of Gifi Prefecture,
it is divided into following three formations;Ichinohara, Oizumi and Komeno Formations
in ascending order.

Ichinohara Formation is composed of alternations of mud and gravel beds.It is
about 150meters in total thickness, and abut on the Paleozoic basements of the Yoro
Mountains in unconformity.

The following fossils were found from this formation; Metasequoia disticha,Glyp-
tostrobus pensilis, Quercus serrata, Q. cripopulus, Juglans cinerea and Alnus tinoctoria.

Oizumi Formation is chiefly composed of the alternations of mud and sand beds, and
is intercalated with some gravels and volcanic ashes, It is about 300 meters in total thick—
ness and lies conformably on the Ichinohara Formation.

Some volcanic ash layers are seen in this formation. Main ones of them are called the
Pumice, Hy, Sushirodani (Ho), Kanae, Komeno I, KomenolIl, Komenolll and Kami-
aiba Volcanic Ash Layers in ascending order. They are very good key beds not only for
the local stratigraphy but also for the correlation between sediments at two isolated
or separated hills if they are far off, because the discrimination of these ashes is possible
by means of the differences of mineral compositions, thermomagnetic analysis of ferrom—
agnetic minerals and the physical appearances. Moreover, the natural remanent magn-
etization(NRM) of the volcanic ash layers is measurable. The Sushirodani (Ho) Volcanic
Ash has normal polarity of NRM, and on the other hand, The Komeno I ,Komeno
II' and Komenolll Volcanic Ashes have reversed polarities of NRM. The normal
polarity of the Sushirodani(Ho) Volcanic Ash was correlated to the Olduvai Event in
Matuyama Reversed Epoch in ISHIDA et al (1969). But now, this event are thought
to be correspond to the Reunion Event by same authors (MAENAKA et al., 1975, in press).

The following fossils were found from the Oizumi Formation;

(Mammal) Stegodon akashiensis——about 6meters above the Komenolll Volcanic Ash
Layer,and between the “Pumice” and Komeno I Volcanic Ash Layer.
(Plant) Metasequoia diaticha and Juglans cinerea.

Komeno Formation is composed of cobble and pebble gravels, the matrix of which
is almost very coarse sand. It is about 300 meters and more in total thickness, and covers
the Oizumi Formation conformably.

Metasequoia disticha were found from the basal part of this formation.

Geologic structure and paleocurrent directions of the Agé Group in this area are
summarized in Figs. 23 and 24.

The Kobiwako Group is seen at the west side of the Suzuka Mountains. This is a part
of sediments which deposited in an ancient lake Biwa. The Kobiwako Group has about
1000 to 1500 meters in total thickness, but in this area it is only 20 to 50 meters thick. This



part corresponds to the middle part of the Kobiwako Group, is named the Gamo For—
mation. It is mainly composed of gravels, silts and lignites.

The terrace deposits are divided into three groups from the view point of their height
of sedimentary surfaces, from the sea level;the higher terrace from 170m to 240m, the
middle terrace from 120m to 210m and lower terrace from 50m to 160m.

Deposits of alluvial fan are found along the Ichishi fault at Shinodachi and Nobesaka,
mainly composed of gravel of the Paleozoic rocks, and form the step which is a few meters
in height on the Komeno Formation.

The alluvial deposits form the plane around Lake Biwa in the weatern part in this
area and are seen along the Makitagawa and Inabegawa rivers in the eastern part. They
are composed of gravel, sand and clay which are supplied from region of the Paleozoic
formations and igneous rocks.

Economic Geology
1. Manganese deposits

In this area a great many manganese deposits are distributed but their deposits are
small in scale,bedded manganese oxide or manganese silicate deposits develop in the
Paleozoic chert. One of the mineralized zone is controlled by the fault and the other one
is by the stratified bedding plane. The manganese mine in this area does not produce
except for the Obori mine recently. In the Obori mine the monthly production in 1974 is
about 3,400 tons.

2. Limestone

In the Same area, limestone is quarried on a large scale for the cement industries. The
yearly production in 1974 is about 2,200,000 tons.

In the Shinodachi area, limestone is quarried for the lime powder. The monthly
production in 1970 is some 3,000 tons, but this limestone is not quarried recently.

In the Shiori area, limestone is quarried for the aggregate due to convenience of
transportation.

3. Dolomite

The intensely dolomitized limestone is distributed in the Kozukura area and is
divided into the East Deposit and the West one. The ore grade is 10 to 17% of MgO in
the East Deposit and is 10 to 19% of MgO in the West one. The East Deposit was quarried
for the steel manufacture for a few years after World War II but both deposits are not
quarried recently.
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