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1:50,000 HuEL[i
2 i o (WAFN 31 AR

2\ &
Grh— 3 5)

AREOMAEIE, WA 30 ERICTDN, HBLEHEEIE EE LTHILICED, Mg
BB & TIPSO > 5Ok E M E L UTRANC & D, ML 650 A 5 i
B EE LCENCE Y A hk,

I i 7

RREHR, 2P D L O IR IRIE £ T2 > T B

BRI 1, HEHEK) 800 m OILEEAS RIS HTTH D, IO RHIRREI K
FL. RO EIIKR L OMKRE B> T s, CAMBILEChEE ST
(%5, BEDEROEL OB DD, TL TN > TR 55TV B,
COT L, BT DM H— R THIE S I I L, 2 O ONIRIER
L koT, BERDNS XS HIHEHOMIEEDL - LIRRE NS, <Ol
ik, rBEIE SRR G = LT, PR —RC S 5E LT R DN, M
HUAIC i, ST (876.0 m), EASEILAOL (671.0 m), BUIL (584.5 m),
2Ol 2, 30%MLIEILESRENSN, ChBETATHRELELBNS CGE 1
HBHD.

X i g N SRS 72 JEAL RIS R B )L D — 8 Z2 B T, B OB Z 3 E6) 1
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IR O 2R s E75 D > m s Bl

FESBERNNETANTHTH > T, KOHEFAZDLD, ILEOBEMIFEFICATH
%o TOXIHHRE, BRUBRHEE LOAMENIRE—RICGGEDEND L5 i
&, EEOHIPRGERRE E OMELREAS RO A Z & > TH D, ZDFcHl
HZ2ZF GO FAEL TS ThHEEHEA 5N,

B s AR P I 1k, BRIEIIEOILAZ & ST EERD O, Z O ORE & Ak
LT, HRAILZNTOSD, CHIRIAOMYSIC X > THEESNERRETH S,
EHICEDOINS, H=MOWFEE TRENFEEL, @SEIELARO X 51T, /e
B 2TW5,

B s L PE R O/ NI IE I E, 3L (699 m) KA DIIEO—HP R 5h
Do

X b 2 230 U0, BRI OFEE DO THE, M)WK - T,
ZEMSHHET, 1ERIRESLN, BWKEEDOLEE 10 miiTd %,

Il =1

I 1 #% B

CORMERIEIE, EEAEREDDEEREICK > THD 5N, JLEERICHALTEA
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AR T IOV B PHE I VISR 0T 5 DD—TH-> T,
MilEZEEL, Fr—F - vy —IVARA Y - WEEZLELEHA, FCHKEA
2L, TIAMICEZ & > TITEW 725 REIELE 2R L, X2 < oWEIc X
STHULIHMBUEE N T VD, TOX S ICHBERENEMTH 2N 0 ¢k, kh
DEMPENTHSDT, EMEEHEFE I TRRIBIVEE AT,

BRI I 0 DD 2 BRI 2 1B L, RIS R E RS K UHRA
WEASHD, (&S NESWO—#Amzd > TR L TWa, TOHME, XiE
HiK A Tl PRt O R O —RECYT I EREZ LTV B, RATEASONEA
R, C OXiEtN T, EHERUZRE VS T ELBHIPIS D TRV, ol
TR EM=8R2HAN TS, RASHEAGRICEE LA, »Eab T
AELTWEA, TNEEZT5TOMALBE U ZHBGENIC LI 26D THS 5,
Tk, RABFEANSHPICECWDIAENTOMT 2 EREE, EfBELTZ OIS
SR SHEILT, BF 5  HEHHZRHO0 02 B T EREEEE L W0
LEDTHA5,

RS, MIE IR ORGSO B2 759 IHB 2R L, & SICrEPEITIc
< Wi U Tt g %o AR RIEIK T, A EB K CRATHA GO —#K
FzY>TWa, CORXEHIKTE, HEEBICRATEAGHE T O/ N
ES—HLTWE, WABHEAEHE, EOREEARRNZRICLTOENIEHS D
TRV,

I AL P R L 13, JERE SR IR X M K s & O 2 D gl B A X S & 72 A0
S TR T 2B =D — A, HETLHEE S & CRATHEA SRz S aIcHE
> TWVd, RIcZ Db, SE—ERIHCEH UeF i L2 IEEN I EaIcE > T
W3,

T DX N DB 72 #3455 U TH 1 RKITRY,

A1) HAMDTHPEGL T 16 (1953) T, # NEDIIDTHNZEOT, Wb S LEHHORISHRAEE
THILTHEOT NS,

iE2)  BUBIFHEETEE © (s 2 5, 1950) T, M FEAWID THOEOT, ZBiEOH5T &, HAL
FAERNFET B L2 > THMLE T %,
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I 2 & 4 #

ARREHIE A O AL, B K TG EOMTEDN S, R L O R
Mzt ->TVREREE, PHEHFICAS 0Md 2 HERED 2 DICKTEN S,
AR A < i g B B D&M T, KEUE « I - sk & Lizs ik, T
SFHOEANEEZEDTH S, THEHELEZ> TV EWEAN LS EEEZ, K
FE TR B PR L 29D, FHHE - RREIEZ N 0k &
JETHEL, ANSFE PR R E W TR B

21 K ik )=

COHEE, RIEHIESILFE S ORAR EA S TS & OGBS O flic 57 LT
W3, T UTTFREEHIENSZD, LY RIRDF v — b BLUHEE KT,

KA IR EDE DML N, IKABDZ EH 5, 5 mm NHNDOES TR
EPATICHNRT L, WOMPRDOONZ L EH B, Fr— FRIILACDEDNE
{, BREE->TWVW2EDEHEH, KilkEE 3~6 mm O THINS HEL
0, BE5mmUFOLYRELTHRENTVRHANZ VL, BEFIRTEHNST
<, BRIKEDOLTAEHZ, INLOEARIHNYT L, KBEOTHEL S,

C OHEE, —MIC NE-SW OER T, JucHEF L, Somichzd @it Tu
%, JEE1F 3,000 m M EICET B, BHUZDD S0V, P TEROEFHEOEH
KHZRORITED, 1 SFARFROEDEEZ S, WAREASEOREREE OB
ZERRAEFIESZ T TR,

22 & H &=

COMEE, XEHALR O S HIGEIC 9 % Kiflkcs « v — b O TRCER
DRl HEZFE L U, MRS - i, FNChIREZRT, EmiE NW-SE T,
FPHIC 50T NAMERIL TH D, RIEDEZE 700 m L ETH 2,

COMEDO FERICIE, Fv— P MG DEENE LFEGEL, ZOEMNMCEE
100 mBLEDF ¥ — DL Y AWHE > TV b, Kilea I EREa~FRE, Fv—h



FEKEZRL, BHIEAKR TS S, PEdiikaEz e L, RIROAE B XU
TN G 2 G, MiBCa Rk, 0> BN T, BRRICE EHBEICH” T 5, X
72T OEE, B ERF v — b EMREN TV SR EE, RIROMN R D EEE OS2k
T, BAE, Fy— b MG E D TRGEMDHENS G580 L, Milka &ihaL
OHIDVEJEMN 575587 WAL, — it A<, BT NIRRT RE 0o T
L%,
HHAUGBRICE LT 5 RANRE IR, ROXSRbqazET 5,

Pseudofusulina cf. japonica (GUMBEL)

Parafusulina kaerimizensis (OzAwA)

Parafusulina cf. edoensis (OzAwaA)

Neoschwagerina simplex Ozawa

Neoschwagerina craticulifera (SCHWAGER)

(Loc. 1)
COfLAREEHIH a2 R,

I 2.3 m = &

COHREE, NN BT, KNS X CEHEOBENIC-T, ch
B LW TH LT LT %, MHEEEL L, B - Fv— FBETY v —L%
B RMES,

COMRERE, HHICE>T LB E T FHO 2 BICKY S N5, FHBISEEER
HBXOFv— FOHEEEE L, ZOBMCRO~@IKG, B S — L
ARA VT I KT, Vv —IVAZA VDEZIEH 150 m T,  XINEHE 8 o v
S5 P DB £ TIBIT X 575, Th& D TR 5 & 2 5N 5.
R R L T L DR T & L, R IR U R - 72 55>
Tl BRABER > £ GALMEOBENS LSBT 5, LHRMIE(LT S
Mmoo tTEELTS,

C DHEEHS T D TRAEL, R - BEDSHIAE S > T L0 Eh
TV, GG ORI L A/ OM AR E, 2kl LTZOEmREIL, It
Fiz 50° WIS %o JEE & 2,000 m BLETH 5,



COHEORHRE, LEZELENOTHOMSEND, RFHJT 1 km OAKHA
(Loc. 13) W o> fy (kb L 7z 565> A 5, Neoschwagerina margaritae DEPRAT, Ya-
beina katoi (OzAwA), Yabeina globosa (YABE) Z 3 %2 DT, Ml B D%
FDOEDLEEZBNS,

I 2. 4 At &L JE

COMEE, FHELHZERER L TS AL TV #HOMETH - T, TDOXIE
HIENIC AT 280, ZORILIHICHYT 528D TH %,

C OKEHIE AN TIE, P SRR R G 2 F e U, S ORMDICERE RIS -
Fr—b - W5 - MRS~ RIS B R UARSEEEN TR LY AL LTHTS,

it a3 g I~ T h %, EIIEIAKT, X7 EMmEIciE s F17 &g EEn
FEL, T TS5 7 RICHI T, KEES 22 LIEWHETH %, HIFEHEIEHS
MHRZEL TS, ECHEOE T TV 2EDIEMmMENT, HIREROMNEZEL
it L TnWa T M2, £z, BT THEEIRICHBEINFEEL, B em ORI T
HNPI A>TV a,

F ¥ — MERRO~FIREO, FNUORBOZEL, B, fETH5, HiE3~4
ecm DR TEEL, ZOMICHEMICEDREE 1 ~2 cm DFZRE T L2
Vo Ml E D EMIT, %30 cm ORREICHBEROIETA> TWVE T e H B, F
T BRI EEOHIEARE L, T TEARICENS, MRKkOWIZRL, WIET
BRI ZRDIC Ve FIRAETICES 10 mOL Y X LTEHDNBEAICE,
FHLWENMAIZRT, FHCEABERICER SN, 2Oz A%k THiAD < Ehhh
TWV52eEdH, MBRICHERZBB L H D, MillkaE HET 555, Fv
—MFEICKLSINA 2D T, IWREZIZILTHICES L LTZEHL, £lFv— 0
1 DDREVEZZLTWASEN T, 2B TRAEKLIAZETSZIENBETH S,

HERMMS X, Fv— b MBS OB E LTHDN AR EZ V., Kz
L, 07V MEDO B H D, EHIZAKT, 1 cm BALOFEEDF I FAT
CHREL, TTEEMNRICEIN S, FRREERSIE ORI, KEROELL, &
LABMEKLEDRIKEDNSHRLIEEEDN S L5 58DNHD, JEE15~2m
OJF & U TR RS Ik EN TV 5,



WHEIZIKO~EEREDE OWEETH ZH, KIFHFEERICE T e LTRODE
DMZ WV, NERFLZTH>T, KIKIFFHTHD, OHEICEH, ZRENIZDON
%, THEOMIRIC &> TRERICEADN TS DAL, KIFHIKE O O
I, KBS ORI 28y FELTABEOR D %, Kl & I3 55 %
E5THED, MHEEORMNICHE 10 ~30 cm OBEEREIILE LTIV DAL T &N
2, BE 20 mU EOFEE UTHREDENICTRICMEN TV S £ DI, BLRT,
> REGTIREHZEL, BRICKEZHRINT 5 ENTE 5,

Kitlm & L ORI WRRIREE X, O TENTH D, MiFHIKRHZT D O
HARMGE &, FEIEBE ORI T LICTET T 5, 2 2 T > @z 1 O 7o R itk
e, BEIREHIRIE RV UV MEDRRERIS, KA mm EATCTHBE L, WEo5
FEIIHIRTH %,

P BRI B SO I IS R 5 N, GRS 35 K CHL @RS D% 7 mm LA
TOHAMRO U2 REY TR LZ DT, ZOEEE 20 cm WS TH S, B
Z 5  FIRMERTAN 2 /R T FIRFIEES T H 5 50 BB Ficid &g L7z,

BERRSE D B X UMM L, WhbREY Yy —)LARA YV EMENTVWEEDT
H-o>T, ZLOMEHEND S,

@O SO THIRZ AL, EE TR, AL O, BUWEZIERL, Ty
— MRS TERZV, LEERO—HREILEZIERT 2, COMOEDIE, 0
RIEIEAN TR EEE TH-> T, K<HKL, #EE L THRIID,

@ etk LTiiEktaz2 L, MYEP > HEOE DR, MiflaoZzhicfEn,
FREREPE OIS Z P E LT, BREICHiET 2, CORENOEDE, XK
MR PP O OURBIRIL S ICE I U, Fm & o oihric 38d 5N %, Jalk%z
25, BUE TN EEO T E R0, AL OBREIIR LR 2> THDO
T AR UIE LIS EIRICEB DN, 35 a 2 ST, Xkt
HESOEMHHED X 5 1S, FARERMNEES TENZ W, MBEFbBEOE O, HE
MCEE 10 con WAL O A 72 U THRFE L7 RINAES LD bN2 DN D %,

® WHKizREL, METHEOWBICEHR, fITEMA IR 2HEZET 2

FE3)  AHEERATFEAEEO S blEkkE & LTI LEE DL, EEAEKFHILTWM, ZOMHIRNSE
ZBEHERDEDS5 LWOT, RABEHAEREZINCLT, HEMCED,
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L/ = e

TT———— BE oM F B Loc. No.

——

& 4 mnames M_

Schubertella sp.
Pseudofusulina vulgaris (SCHELLWIEN)
Pseudo fusulina fusiformis (ScuELTwiEN and DYERENFURTH)

Pseudofusulina cf. vulgaris var. globosa (SCHELLWIEN)
Pseudofusulina cf. leavicula Morikawa
Pseudofusulina leavicula var. expansa MorRKAWA

Pseudofusulina ct. plicata LEk
Pseudofusulina sp. T (motohashii-type)
Pseudofusulina sp. 1L (al pina-type)

Pseudofusulina sp. L (aganoensis-type)
Pseudofusulina atf. japonica (GiimseL)
Pseudofusulina japonica (GiimseL)

Pseudofusulina cf, japonica (GiiMBerL)
Schwagerina cf. krotowi (SCHELLWIEN)
Pseudofusulina cf. kraffii (SCHELLWIEN)

Pseudoschwagerina sp.
Paraschwagerina oblonga (Ozaws)
Paraschwagerina cf. satoi (Ozaws)

Paraschwagerina sp.
Acervoschwagerina sp.
Parafusulina gigantea (Drprar)

Parafusulina kaerimizensis (Ozawa)
Parafusulina cf. edoensis (Ozawa)
Parafusulina cf. granum-avenae (ROEMER)

Verbeekina sp.
Misellina sp.
Misellina 9 sp.

Cancellina nipponica Ozawa
Cancellina primigena (Havpex)
Cancellina sp.

Neoschwagerina simplex Ozswa
Neoschwagerina craticulifera (SCEWAGER)
Neoschwagerina mar garitae DeprAT

Neoschwagerina sp.
Yabeina katoi Ozawa
Yabeina globosa (YABE)

XX

XX

XX

XX XX

XX

XKX

XX

-~
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56|78, 9110)11 12|13|14 15|16|17 1819|2013
X X X X
X X
X
X
X
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X
X X X X X | X | X | X X
X X
X
X
X X
X X X
X X X
X X | X | X
X 4
X X
X X | X | X X
X
X
X
X X X
X | X
X
X
X
X
X
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LD, ZTOMERDOHEREEAREEZAON, JEE 10mLL FO#EE LT, HiK
BRICHEENTVL ST EHEZ, TOMOEOOFIE LTI, WlEmSICEbh3
EDTH5B,

b3 DRz EREL LT, ZOHMOEDONLEDZH, WL THIKTRbZZ
g, Mz DK E RS,

GOREE, RO~ E, JURT, BEIEEED bNE0, KRS E L K> TW
%o BMEHIL s 0 DR FHBES®, Z O MERKBEICHEHNT 0Dk S
2, EEHMI0mICET260EH2H, KK 10 m EFRLEZNLLROEET, 50
mb&EETELDEENTH S, Mk GF 2 K20, BEHAEOXEDM ), #Edd
M, GIREEEDAZEBEOND 5, 5B, MREEIGIEL, ¥idan
WS T, BUL T USRS R O MR AR 2 D < B A RKERIKED RS
NBFMND %,

DUEDFEA B 725 FHE A R E, C ORIEHIEA T, HRER > PEED

P vt
T EREE

553 PHR AR SR
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DHUIRAHIX ZBRNT, 1& S E-WISEWERT, JE/51C 60 ~ 90° iR 2 R -
DOHFMEEZEL, hDOZDOWEIC K> Tk N TWVW3, REBOEFZRD S
C LT H BN, HIBEESOM) a2 ETEL LT, RENT Lo b SEIC,
ROXS> ERMIDOEFZHE ENTES G 3XNER),
1B MtaznwLEEMmiGZFEEL, EX 10~100micbdFv— DLV
A% O EAICHTS . Kl 5, FEEY aXiEs N 1 THET %,
IE HKilksztel, KNETEETEOMEDOL Y AZLZHPE, Fv— Mg,
B g s a0 OPMRLL L E UTHET . m)INCih - 7ok - Z2EPHEIC
FEARRI A D 1 RO BN %,
NE FELUTHEMRSEEFYy—bEOHBETHZN, REHTo EMcEL, ¥
EFExY vy — VAR URHD, ZOKBEE I ENCHHENTHKEDL VY AhH
%o AREPICEENAHFERILAICIE, XDEXSBEDNH 5,
HifrE 59 1 km (Loc. 14)
Pseudofusulina japonica (GUMBEL)
Neoschwagerina simplex OzAawa
Neoschwagerina craticulifera (SCHWAGER)
ColbaARFE TP B O 2R T, KPR TIE, T OAKE &IE S IR
DARGERDE DINDH %,
XlErEPE R OEIER 77 (Loc. 20)
Parafusulina kaerimizensis (OzAwA)
Pk /5%9 2 km (Loc. 19)
Parafusulina kaerimizensis Ozawa
Misellina sp.
Cancellina nipponica Ozawa
Neoschwagerina simplex OzAawa
PR INCin > 72 K77 1.5 km (Loc. 18)
Parafusulina kaerimizensis (OzAwA)
RFHJ5 1 km (Loc. 13) #49

L4 COAREIIE, NEHEOLENMCEENZNEEINLD LEZ NS, NEHEOHSIH,
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Pseudofusulina japonica (GUMBEL)

Neoschwagerina simplex OzAwA
RYFHIT 1 km (Loc. 15)

Misellina sp.

Neoschwagerina simplex OzAwA
R 1 km (Loc. 16)

Pseudofusulina japonica (GUMBEL)

Misellina sp.

COMBEEY ¥ —VARA Y - AIREDFMIEENSEZT, T ORIIEHED L
TS EEO G T, REILVWHIPIZ O TWEEEZ SN,

VB Mtazitel, BEX50mUEOL Y ROF v —1F, EX 10~50m D
LY ZRDOWE, v —IVAZA Y, BROCAKED/N VX2 AEAIICHRT, H
BALEREBD ZMMGEICIE, 2 DDOBHEICHINEDN DD, TNETNOEMICTENSIL
HiciE, ROEH>BREDNH %,

Jitivs s CFiofEHE) (Loc. 6, 8, 9)
Pseudofusulina japonica (GUMBEL)
HUT< (Loc. 7, 10)
Pseudofusulina japonica (GUMBEL)
Parafusulina gigantea (DEPRAT)
JtdesRs (BfiofEHE) (Loc. 2, 3, 4)
Pseudofusulina vulgaris (SCHELLWIEN)
Pseudofusulina fusiformis (ScHELLWIEN and DYHRENFURTH)
DLEDALABHEO T NE FH Bl 2R,
MR 1.5 km (Loc. 5) OAKAL Y ANSHBK LT & BbNn s HKE DL
A EENsHEEREAICE, ROKSKEDDH S,
Pseudofusulina japonica (GUMBEL)
Misellina sp.
Neoschwagerina simplex Ozawa
ZOeaBE, P SEAONEOEDTH-T, TLANEO—-BEHEZ BN

%o TOAKER, WiEEIEINC K> TIVESMHEHICHBE L T0E 30
EEZTEL
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FNIILAET, mif B8l Z2Rmd bazaTAIREL Y RITiE, ROKSBLDONH
%o
s B D EH A KR (Loc. 11)
Pseudoschwagerina " princeps” (EHRENBERG)
Pseudofusulina vulgaris (SCHELLWTEN)
F/MEMBE (Loc. 12)
Paraschwagerina sp.
Schwagerina sp.
R YFErEPE 2 km (Loc. 17)
Pseudofusulina vulgaris (SCHELLWIEN)
VE Fv—rziel, HEMIEZHT, XL s bSO RIS Sk
REJXEHSNICIE TR L, RezilizD< > TWa, mlIEAFEICIEE] Lxw,
INORBHADOMBKIEME TH> T, HREEERZRDZ T LIETERL, L
LA, iy y—IVAZA v O5TRiE L, (LAOREDN S, OO
PR SRR, 1F & A RTRA FER W L & RICE L, FARMICE, &
AFRO EFFEICIR o Temptil &, NE— U 2 SERICTH - 7o BRIz & o 7o/l
MG ZRLTWVWREDEEZ LN, TOMEIMEEIKCKIEICE > TYS5NT,
RO EALL, SHHUI AT DO DD HMD E DICH L THEIAALT NS, &
5, FRRHYE T DR S 7o) | LR O BHHED 5 4 M TORKI TR, LA DFE
BT B0, MEOFENAEZS5NS G 3 KB,

25 =% B &

COMFIZHEN S, KEHS IO RAE A SIS %,

HAE RO~ E, »>iET, PTG EEORMRE - RIS £ 13RS
ICXAIEN D, HRICEHNR TV, EJICHREHICES L H 5, HIHIZHET
AN

COMFDER - ERZH S ENTEEDNSTZDT, MiEo< bl &idbh
SRV, DMK 1% C QMg DM YJETY LR XS, RATEAGHD

RE5) 5500 VEETHKESITE hOTEE, U < SERRIEHTEhORBEZ L,



16

—ARESTIANCIE S BT AR E M2 S > TH D, JLbIc 40°AMERIL TS & &
AbNb,

COMFORARIE, SR EOMBEND, FHEESEEMIEIIN T, ®RAHEA
FHOAMICH > TL BT 2 8MEER L R USRS EREEZ SN S, ’RAK
HAGEHIC KB ZRIEHIEZT) T,

IL.3 = & %

HEEVTIBEE 2 9 0 10 15) 23) it6)

C DJERESAKIERIEN T, JEPHIICERH LTV 2%, PR X iEh 2@ D,
EBICHAICHIE SO TV D, MEEEAEDOHFT, ke LTI <RWigOHE
HYeEZSNS, FEBIE NS0 ~60° EDLAe, 60~70° SE DR E ZHT %,

HERLERE, AMHIC KD RN BRD 4 BICK P EN5S,

N, & WA - N HABIUEEDOHE TH 2, Ma3IKEanIEET, i
K, ZAROTHZEL, FHTHD, HaZWKOZEL, SUIKTEBMIZHEE TR
<, LIELBHR &35, CORIFHIENTIE, COmi#Eh 30 ~100 cm ZHAIE L
T, OARAICHET 2, FRIENHTH S, HBNILEIES, LIRS 25
INHBN, TOMSFERICHEL, N, JHDOEEIE 200 m L FTH S,

N JgF & LTI, > HAOE»SRD, fiick> THEESAEEZVLHE
GG, FHEIEHEOWHMRTEL, K2R T 2, N JELREEATHS, LAD
FEHIEENTH %, HEIE 180 m iiitk.

NyJ@ - FELUTHKEBHAENS X%, HAREE, BT, EE 1 mb O
TR L, RICHREIRE T2 06D 5, —MICHR TH 2N, WHELZD
MW IOICZ L, BEH10 cmBEOWERHZHRE L H 5. N, JHEIZEET
Hd, TOMEIEE- T FREBEHEICDE ST, (LAICER, FHiOkEHEN 5 Halo-
bia sp. 7z &, Wi {ii ® J& 4 A 5 Halobia sp., Lima naumanni KoBAYASHI & IcHI-
KAWA, Chlamys mojsisovicsi KOBAYASHI & ICHIKAWA 72 &, LD EHEN 5,

Lima naumanni KoBAYASHI & ICHIKAWA, Tosapecten nabaensis NAKAZAWA,

ik 6) LUFORHEEL LTHIREZOLD 0 1) hE5IH LT,
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Tosapecten suzukii KoBAYASHI, Chlamys mojsisovicsi KOBAYASHI & ICHIKAWA,
Spiriferina sp. 2 & & T %,

[E)E 240 m it2 TH 2,

NyBWaEZETET 5, WERIKE, HR, KT, BHICER, HTELA
RicEING, EEHEARTAY, Bk hidEmao tEE %2, (baoEidEN
Thb, FREFRABEAGHICHA»NTOWEDTAHATH S, JEE1E 350 m PA
b, NyJEEIIBAETHS,

M bEo—doligld, Zzok»ricaEFnsdiba, &< Limanaumanni K. &
I., Tosapecten suzukii K. ic &b, B =&&E)IH (A—=vF) ZhTW
%o T3, COXMEHIKNOHRILERE, ZOBLELEENTVS,

I 4 el =wEANEH

I 4.1 RATFEAGH

COEME, WD SEEIEIC DI 2FADEAEN S0, HERRNEEEREA
BHEVWODNTERLLDTH S, TOMGHIKTIE, Hifks - HHE~PREB LT
PR A ~ERAICTT 5N S, RAETEAGHOBE ARS8k S X
WT, BiadD F=ERERIIEREZER D, ZBRHUETD LEA SN,
FIEOBHAEHOGN TR, s - B a~Pits - ARlRE~EERE DI
T, 512D ZHALRLLDLEEZASN S,

L - S =

AR R ] Wt R AT Y S e T A S SRR X MR IS D T2 D, NE-SW ISR ST T
DML TW0D, HEREZ HmE, FREMETIE NE-SW TN E < e e di B JE
Witk (ERM) Z#dA, HEmH 1 km OJIKRICE, 210 cm (OS2 ES
ELTHEATVS,

BRI~ R T, RO ST P R RS A B NS, —RICHE

G SRS UIE S B EONIEICE LIREITH > T, 8RS LIRS 2 T,
FE8) COERMUTEERDEDEHZHEANEVD, KFTE RO TEEHICHEDbNEEDE L
Ths,
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KTHDH, KEHIFERROFHAFEERICIE® > FIROEBD D H %, —MRICHRETH
50, HEMEOANFICHLENS KIS, WEEOHS L HERBEOHD EMADE
S THD, MEGCOREAIRKICE D AEHICEHAMN TV EETEH 5.

AR R TR, PROBDE—IRICA T T« v VR R L, T & UTHBRA -
IKEEA ) ALLEREABIUREADSRD, FNCRAOZZT I LAD
% (@iREFOE D), FIXMICKIESA - A - F 27 A - BEYSEZEATY
%o HEHHA B AE CHIEZ RS ONEETHSD, HE~FAEZRTEDL
BB, BRI APREAICZRENTVS, RIEARHERT—RICKEEA
(M kL, MBSV —2a2IA4F (7)) ZELTVS,

HIBLDOEDFHRDOLEDED —RICE L EZHENTVDS, L& LTHREALRIE
AENDESO> TSN, KIEBE R EAERICAL NS> kDo E Dlid, L
ThHilktf - REABRUTF 2T A M EES> TS, RIRIICKERG - fRG - VA
AL BEMEEZZATVS,

wiraE~Rgs BRREZa0)

AREFT L UTHEREARORMBE L TILIny, SRS L UGz AN T
THL TS, SIS TRNEZREL, hosaiD bl THEEEZD
5L, THOBEEEEES ~6 m Thd, lfiormaEviing <, L@k
TIEARBUL DB FITis > T, BRIV L 2 AICBEEOMMzZ 4 T Tns,
COMDIFNE, FHCHAERIET M EEFICMT TE LS, Ef300 m, FE 150
m LD BEHEOMMAAL NS,

ARG, MR ~HRiT, Ko LEH D, IE 10 ~15 cm OHEADHS
FEAEDOET LD, FRZRLTEI > TWwa b dH s (FHitimm, SEalr
B)o WM « FAEMEAFICBIT 2 K50, RIEARNGMEGL TARAGE
EEOoTWVBRTERH B, HAENILHTIE, FIROTBIICET 2m, IH30 cm iid
LY ZROPEESMALN, TOHFEEE L THE - REABRUARAN B
S>TW5,

PRE F TR EELTY—Ya T4 MELIEMEA, mME~RREOANABRT
HREODNS A > THD, BIRWICIEOMBIA~FE AP - e - G - V1
VAL SEMRENARLND,
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aERE

AE KRB EIC BT, F& LU THima ZHmE, NE-SW Amic &<
HOTHHL TS, BEEFERORREICHALND X DI, TORKDFBAETIZ,
ka2 & O AKX BN HNHY, TI TRINFAETH S,

AORAOZRL, MR (HERR - BEER s &) ~Mk (A - iR
ki 7a &) ¢, BRI Z R I WRILMLELZ L) 850, HEAEOMY
(FEENRE) 5%,

SAMEE N TR —RICHERMSEZ R L TV B, MM EE LTa% - BEABEX
CHEIRY T, FOEYRROAMNOCRERTH SN, REALLTVE T LHE
Vo BHEAR IR EAMORD THSM, MOy OREAD®>ZH LT
ZOMEHNE, REARBBETMGEZIEZ LA ERERVD, MEEEROE O)E
WEIC N ERTHGEZ R T MDD, KAk ERREAEAIXEMEICNZE D%
R ENDH B,

II. 4. 2 LGRS T

REIHIE S ~ RS 5 K OBG5E10 D 5755, SRIGXIEHE D S AR KigHic
bz THfi L, KL e SO 5 < e, A7 —2IRekL T
W3, TOED, LRI BDONT VS, LB cIdbAE CKEBJE) %, i
TCIEBEIE ~ A 2 RV TR D, (3 S 5EE RS GO S~ REBs &
Uififks) ORI LTV 5,

AEDEEEZ RN TV BT 2R3 iBEE ThhE bR JLaicadbn, £
DRI OEMIE N70° W, RN 40° N Th %, BTV IERCE I3 1F 0.5m O
MRS REEIC A > THERENTED, B 1 m MOBROEN ZHR L TWd, BEis
ZENRNTVS &S T 2/RT#EIE T4 RPE 800 m DHIIC RSN, ZOEMEICH
S CiliE & BIE 0.5 mMiEREN TV,

A ~ AU ISR BINENZ L, ZOHMBHT LE—ELTOREROLD, L
REGHNHOHDHERIIIE B DT A2V, MHAILHOEADJBIRZE & DI

FE9)  EARHHIZIA S D TRV HERKIFHIK TR RAE EAEBOMESMZEY > T0W2E0T, ®RAHEA
B ENCRIR U
FE10) o> TRIADANSEZEAZIDE IR LICT B,
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T, JBUb DT DFRICEATE L (5754 Mb) &40, ZOEEEE6~7
m DML,

WSS I3 E L A LRI OB E RSN, GBI ORAADS BD 1
~2 R LR L OB EED D TETVSHT EMNHD, TNEEYORMNEGE
26T %, MEOEEHZH, —MRICIEREEILL T05, BIXWIC Y o LB KT
HEMEEA TV S, RIFABEMOEDE, e L THEOBIUBEEONEZD,
SR U UIRSRI RS 28 U, 7 A O A Ica g ENs 2 ehd %,
AR EINT 2 LN 5,

1l A1 75 138 cm ~30 cm OIET, #IR, Boikdd 200 L o RIRIC R S ~ ks o
EMCRENS, KAMEZL, BEARAZEBT LB 2N, BifA GBOMIcE
R DHNSIESTVDET EMNZW, —RRICHIKITH 27, MBIMICIEHIRL L %>
T %, FIHFEPEICIEER A OBEBIICIR > T, M <AL E I3 REALL T
5EDMNDB,

I 43 Ik = @+

IR LA~ R R - IS~ - AEBTRES B K OB B S I
FoNns,

KHRE~HRXHE

AREZNENRTH 2 72 DHEXD SERNTH S D, 1 ~2 m Ol THIHHILH T
M 2, REMERE TR EEEZ2EAVTVS, RIHEIEHEOEDIFIE S B-W
WEWVER TS 60° W TH D, RAMTOE DIEER N40° W THIFHIIE  Hl
WV,

EOEREREAT, REMAOE O EZAIRICEIN, dhuoiic il U TR i
THb,

BEMEE F TR >ZBEL TR Y, AOEMEHomciiEaic, RHEQEIIIIC
IKEEA () 1Ko TWV5, FELTHEMOBRIUMEANSRD, ZOMoD
HP & UTHHEEILERDO L DICEWERER - F2F A a2, REMADEDIC
EHREABG - KRG - SRR ENR BN S,

b 11 HARHEAHTS 208, Sl =floboicEdiz,
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RILE~ITE

AEF T UTREEEEZEAWT, BEMESARREERSOULICABNS, Gkl
ME%m O LW EET, NW-SEICHU 2N H %, BERILETE, SIROK
AFBIEREARE « F v — b - A B K UHENIA O 40 em LR EDORE T DOHEA
AL EALNZLDRZTATVS,

ARG, BETHB, —MICEELTEY, ARy EsEalc, READ
— IS RIS EN TV B, R N CRBCRHBZ R L, SERILEO T
DT, FEaIEREA - S a s X UCEEA T, AfREA - KRG - Sl
fif - REME EDN BB > TS, MODREIEZ2cmIcETZEDNH 5.

AENRE

AE G XU A IS IS m OEIRE L THEI L T2, Efid TR~
KTH %,

VB P TRFRTH-> T, —RICFEE UTHRES - AMA - RGBS KU AKE
NHE->TVED, REBORER (KEMKFE R Lz E) »7)VAhYE
A (MIEIrh R K O 2 bR, 72> LHEXICEER) 25800855,

FEAREEE~BEZRL, 2>t TP EREA~EIRELGT, B&IT
DEATRKERA~TEREATH 2, ANMIRHERREOTEEE~HETH %,
LI LIHRIEART X T A MTED > TV, HFEG A TRICRSZxRL, L
BURRARGIZREN21ED, #iEa () PREAICEELTVS,

BRI RS > B K D OKRAHHEDE D, BHIEOMAAICER, FHiRaHZ <
ETTVS, MIZHINEOEDEEIETHIRE TV EA () LM SEEZ
RLTW3,

RS

AR 3 X R e R P R U IS FE S B I 6 ~ 10 m T, A OEMICIE
ETATOEDNL VD, BT HEDEH 5,

AORKAN, BETHS, NRTRIEMGAOINTIELALRDENET, B
WEHEFTRERT, T LTAHR - KEEA - 7V EANSAED, FCHRER
Z2ET. MENDDEOELC TV S, REHKLLOE DX, BRIROWCSALE ()
NHHEND,
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IL 5 % % = &

I 5.1 W ¥ 8 RE® &

B e PE s oD i = - /NRTH ST IC @M IC BRI U, BT R 2 REHES 2 8 >

EEAEFICHEY, EaMEED LICBEICR> TV,

RS, FEUTHENR ) ois - HEHES - Fvy— D, KSKEESN
728 3 ecm LN OHEED, 2V VEOIEE TR E NI DTH S, @2t T,
CTORKMAD LI, Z2EZLADR Lem BitkDOAME S > RRIKAESDH 0,
ZoEhiM b oL LIbARDN D 5. MefaDanicid, Anadara sp.
Cardium sp. Corbicula sp. %hdH %,

Jes 3RO~z 2L, FHEEPIETSH 2, BLdUSIRED S5 3V &
DR T W, /N FTH T O & &, Limopsis? sp. Crenella? sp. Ralliolum
packhami GABB. ZZDRMICHET %, HHBREIE IV MERHMKBE L HET %
TEMDIEL BN,

DLE—EotEE, FRMNEFELIZIIEHICEDN TV S DICRHTSH SN, T
DRI NICEE T 2 L DRIEE 10 8m, KFISEL, JEHRFICHE S ERY 5.
JE TG B i KA R s A 1 1, BLEICE < Vicarya yokoyamai TAKEYAMA 7%
TBEEND D, HHPHHEOLDTHSEEEZLNS,

II. 5. 2 HELZILARYD

CTOFEME, T & UTHBHEEXE N & T2 O Jbkd B A& X iR thil NI 5
WT, HEIL (699 m) ZHKLTWEEDTH B A, £ O—H87 A Y XA Y
BICHSNZ, RIEOEATH-> T, EF2DIKTEN5,

LERESRE

X LV RS T, BT - AP E A SRS KU NIl 28 > T#RHd %,

FE12)  RFMEK - PiRE IS K ZEEE O 13, chef—0eDTH S,
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CTOHBICBNTE, FEAZHIEL TABEO LHEL>TWED, BENITHE,
BROEDAEOBIE S NIRENBR I N D, E O ATuRE b EL A I B
MWIZBWTC, BlEG SR SER A2 s L HEEhie,

EBRIEIE S, FESREEEE L TBOQ U ORME, EEIEIRED S H
KUIEBENEDIEALTVZ2EDLEEDNED, TENSEXFITERVDT,
[F—c®a iz,

LEREESRE

ZOEAIF, FELTEREDETHEDNT, FEEIAD RITHES TS,
WA EHEN, WEEMIR () 2 LTOSEH, ML ORI 2 H
%o

EORER G BRI O LIS TH - T, BROERL, ZILERES &R
ENDH B, WIRTHREABLUHAGIEHLMNIALNS,

PAMEE R T, B GREOBROREIRWBTZ LNH B, MEREMEN
(MEEA~EIKEA) - KA B KX CEMMEAN 550, REABIUCERHIEGE
LIFLIE, FNFNEMES L THAL TV D, ERla RO IEE SR T
5T LhbB, BFMAZZEENE LV, BREAELELENSZEL TV,
F R IRIAL AR S W URTRDIRAR A 2 R U, RHRA - ORI - SR - S X - 7
UARNTA T - FEMNLE>T0E, HIARTVARNT A () WELH
5N5TenHD, ZTNEMNLIELEBRIRZE LTS, KR A U UIEHEAR
MACHEREDBNT VS,

I. 6 % M %

II. 6. 1 & I HE & ¥

B R D = & IS U T, BEWIRIH D 5 10 m D@ & TREDSH D,
HAEEO R, HEEOF Y — b - AR EDANBEROMBIEW UHimENES L
BENES TWB, HXBKEETIE, COMED LI OREYNED, ZDEh
ICEE 1 m I NOR L2 T,
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II. 6. 2 BHHEFE Y

I RHERTIE, w)Il - eI, Z OO T Z R L TV b, X eHEsing
T3, it - BB XUEMHREL, #FTFEZDO<>T05,

FEHEREITICHE L T0BD, & ICXiE AL AR O T O (L L,
T>TR, Fy—hFOABRIZEZTAIU EOHMEEL, HifEOREH cm LI TD
A D LT ENRIET B

AR RIS T Q S, T ORMRGEIS, DMRBZR IR Z R L, fil2E
BRI R D HIBE IS L, Rz, JEBoZiMis K CRARMOMCE, K
HHEREI DL CHRED R 2 D TV 5,

X U T E PSS ORI S VE =AM E S MR I > T, BOFEH LWERNH D,
@S5 mNNDWEZIEH L TWa, TO/NMNIDE DI, /MNEBIRRICEED 5N
%o

L s M 5

ARMIEEIC L, HEEBRORCGER EZRE L LT, ZEO/NEKRDFEL T
WA, BITTESEDIEDE, SUROREEIL, &R OSHEHRICBILK - <
VAV B4 RA, BEE~IERCEICHIR S B L, X2 E =y VKL LEE -
< 7Ha L B - FRBREZNERE KCROMEBEETOMETH 2, T oA,
AR S AR A ENC RIS NS,
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1. 1 i R

UL 1.1 Sk

PR XM T SSRGS BRI R IS & B o /NIRRT DA SRER D F /5
33kmZHBTETAILHYD, LU THIHEERDEC T2,

MINRHRICTER &N, IREIRHRIC FEEDBRIT S e, BIE, SEMEE RSN
BB, WAFI 30 EBIE, BB THMZ DL 2 TWad, TO 2 ~3EM DML
100~ 200t TH %,

C OMBEDOHIIEES 2 38 TRCAERRE (AIRE OIS %) Bk %k
i OmsbeD ¢, —#DsEm - @RI N8O E - 50 ~ 60° E TH %,

IR T OTHRETCIRZHR U TEELTE D, SADEMIIRE LI S KT
HB, BEHOMLE 1,500 m, ZOMIEZ3~4mT, &XICZhD RIGET BT LN
HB. FMPHISMHL TE S R EICH S, 2, 3DOIAGINTIE, BEKINIHILRIC,
ST SIS FEHIR, #IRD B VIEHIBLRIC R ENT WS, [F— ik BEEREE «
GEIALIRIEDNE L TR0, WulnEEIE T AR - MR S NS, mUkE
RERIMEL TV, 50 m FEBCIE Cu 14 ~15% 23BNt 525 ThHh2H, B
TETIE Fe 30 ~40% LT O L ON, FMAEIEHER & LTSN TV AIcd €k
2%

Il 1. 2 BEEMEEFO 7O L - =)L - BEk+74% & DFRIK

AR Xl I P A 5 B B IR 1S o 72 > T, B S 720 LIBRUA DY 9 LT3,
ZTOEMCH BIIREFRICE ALK (BB - = )b 7oL, BRUMEREE
RESECRLH OB S W LIRSS ZDE D TH b, 7L+ Z v T )VOFIRIENVE X T
MENTWEHED TR/BIEIT, B30 FEBETHRIEIN TV &0, gkt
BROBHEIEFROS G TH 5o HEBEAEO FURSORESE 1%, BIE O BRI

FE13) T LT 20) 12k %.
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ICEEICH S,

EBRELILTE Y SRR S AR O (LIE S [H I 2 %A1 (B 150 ~250
m) CH D, KEHSEEHTRITED S RMETRRICE 205 T0 B, /NERFITERD 5
R E THAERN S AR N T D, BUEIRSE +OROAY & T 1.7 km 12 )8
fEhTna,

ARG HAR SRS O 72t Th 2 KRB A S O TH 5, W1 15
FE1LADPGRIKE T, A=y VML GE=y V) L LTHIRE Nizh, HIEE
AERECRL O AESE T & LT, MERNTREARIC & PR BRAESR 1.4 km O 1 5 T C/INE AR
KIS N T WS, INTHERIICE > THRIEENT WS, =y 7L LB X T
fEgk Lok, B3 EROMWH TH 5,

9 3 &

Hovr v EOEREER () i #% + @
FRF 14 4 70 PR #n224E 2,055
v 15 # 19,184 » 23y 3,483
v 16 # 8,140 v 24x 2,769
v 17 « 38, 696 v Ba 1,608
v 18 # 159, 091 v 264 4,824
v 19 » 156, 892 w 21w 8, 260
v 2+ (8AET) 55, 818 v 284 11,008
v 30 » (B) 2,792 Y 8,591

v 30~ 3,912

BRI CREED 6 K URIRE ~BEi a7 H SRR d b, —
D= 7 VERRDIE 0, BRI S DRULIC X 2 RRIRTH %, FERIGHR O
RN LN H B, T TREULHOEEIE P 6 m T, JEE Im iR LZFR
RO D5 m BT ENTWV S, FEIC ISDNTREULDERT () B
D, DWICERICET 5, FIROKETE, T & UTHIES~IEsCE 5 Mgo, Sio,
MEUL D7z E LS BREENTBOOK T TH %, KitdD Feld 40 ~50% D E DA
Ho, MtEOHEICRMOENEDNH B, Ni DFALIEANHEAITH 20, Feld

RE14)  ERR KUDMTHREROZRHI R ABCERASH N K 2 LD TH B,
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DD L, Fe:
FERIX, 4 RITRTHED TH B,

ZDIEM,

13%,

Ni :

FLE RO Ni 85 (A7 4 ~5%) DEDMWENICHET %,

AR MIHEBITZOELOEADDHIHRER

27

ENNCEOHEMDH %, 30 FLEE, Gy 7))V LTHIIL S
0.95% TH > 7zo KiLHBXTZDEDD KA DI

w5 w2 | e £ 576 |a1ioMeBIc e 1o
1 e r o |Mn i 203 MgO|CaOllg. Ioss
25 1.5} 0.50] 45.52| 1.530. 100,66 0.035 0.155| 8.92/13.10| 0.96/0. 45| 11.12
3.0] 0.82 39.63| 1.41]0.17(1.37| 0.017, 0.042| 17.80j12.21 2,280.31| 9.92
4.5| 1.13] 27.31| 1.61}0. 01(0. 43| 0.006| 0.006| 36.90| 7.69 5.97/0.35 9.37
6.0] 1.03| 34.34 1.43/0.06/0,71| 0,010, 0.021] 30.59| 8.67 5.290, 16| 6.08
15 1.5 0.43) 45.46] 2. 580, 13(0.62] 0. 025 0.278| 10.40/13.62 1.320.52| 9.77
3.0| 0.95! 36.73] 2.17[0.12/0. 80} 0.024, 0.099 21.20(11, 15| 3.74/0.50! 6.12
4.5 1.70) 23.69 1.41/0. 050,73 0.008 0.047 40.53| 5.54] 7.72/0. 25/ 8.04
6.6| 1.31| 27.94| 1.680.080.57 0.010 0.005 36.09| 8.62 4,41/0,60, 9.79
27 1.5] 0.04] 14.29] 0.680.050.30] 0.030 0.027, 44.72/21.46, 0.870. 64| 10.09
3.0{ 0.12] 17.64] 0.900. 07{0. 41} 0.031} 0.099 40.0021.64 2,120. 28 10.52
4.5| 0.40] 30.43| 1.580.08|0, 83! 0.029] 0.102 24.53(17.22| 1.280.08| 10.80
6.0) 0.95 34.40] 1.40[0. 080,51} 0,015 0.003; 23.37/11.65 2,440, 35| 10.62
7.5 1.07] 30.09| 1.280.06/0.44 0,008 0.014| 33.72 8.19} 4.01/0.44] 9.12
1 1.5 0.27] 42.71] 2.37/0.03/0. 50} 0.023 0.278 9.03117.10, 0.860.02 9.92
3.0 0.53] 47.19 1.820.100.78 0.019 0.233| 8.2416.12 1.06/0,08 5.31
4.5} 0.49 46.02) 2.000.1110.55 0.011} 0.138| 10.3010,17 1.67(0.25 8.35
6.0 0.87| 38.56| 1.93/0.06/0.47] 0.010 0.002 24.40| 9.30, 3.45/0.38 7.17
7.5| 1.23 34,76] 1.52[0.03/0, 50! 0.006] 0,004] 27.50114.63| 6.90,0.52| 8.44
9.0] 1.44] 29.48] 2.120. 10[0,49; 0.006; 0.001] 28.19} 5.68 7.260.12| 10.43
10.5) 1.35] 31.00; 1.51/0. 06/0.49| 0.007; 0.013| 29.72 4.82 9.030.05 8.91
1Ta 0.22 6.32 0.19 0.33| 0.070! 0,040 42,62 3.2135,98/1.44] 7.90
1Thb 0.77) 6.01; 0.24 0.40; 0.022 0.044] 39. 81| 5.67,33.68/1.07 10.02
1Tc 1.17] 11.94] 0.45 0.55| 0.052 0.077, 33.99| 8.0528.710.46| 12.19
it 1Ta-1Tb - 1Tc: £
1Ta : EADOHULER
1Th : SHBL RO (JRXF 5 53)
1Tc: Mt (ERIKHELTW5ED)
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SN AL A KNI LTS R O &R E IS 5 5 o SRR/ NERR 72 i
A (S ~escs) T EL TR D, HEFERINIICSH S,

HERT 11 4R, M AORECH R & U TR & ey, IR 30 4F 10 HBRfE T, B
PEE ARSI K o THERBEIEE R E L THIEE N TV 3, B 2 ~3 FOFEEHIE
5,000 ~6,000t THH, BI04 5H~8 HOHFEF 700t TH-> 7z,

EH SRS KRB 2HhVWTED, BAGEDOHMI6H 2D, TOK

I RM AN S D 5700, HomMIiERELE N EDTH S, LK
1 mZRRE, A bENEDE, SNEVEPEFEEN TV S, ZBH 08 m
M7 a LD, SRZE L TAREINCEEN TV R T ENH SN, middixn,

L 1.3 XU HY ®20iE

ARKEAD HAERPICE, £ OHEF v — MChlitk LT, NS~ A VKD
HB, FRO L ICZWHlIREE, PR EROS BT, NMEE LD TH-> T,
MEDEMNELSHIEND T v — MHEES EONTHICK, PENRHCE, X
IR R BB O/ MR AR OB, 35 K ORI R S 55 D O KIEIT 35 & O CRAM T
T, /MRS L THBO, ErFITXNTRILFTH - 7z,

BIEHIE IS s AE T % % < DHVIORE T ST 2 &, Shikid 5 & b THIE
OINEZRBEDT, AME 1 m, EEI10EmOL Y IRDEDH, HEEO—ER -
RO FIANCIE S FLWAIANS, Fv— bEREE UTHRIRL TV 5, SRV R
MO b~ Y A V8L, & EICREEY VA VR, TR0 TR 0 USRI L
REDTHD, BV H YOI 70 ~80%, & ICREDEDIE 90% I
HL, @iTHEH, ik SN H D7D, BITERARTERVWEDLEbN %,

L 1. 4 JE®EiiR (BEfa - Ak - Kt

E /D2

EEEPICEL, Fy— FD0DWiEd 5 ENZW, TR A BURDE TRk
KOTEDNSBBHNIMNDH 5. HAEARAEABICEAHEALTRENTVWEEDT
B, FHAHEO LR CEUE - FHE - gz 58) hicAniZansan, v

AL 15)  3CHK 20) BRUAFH MR E O#GE 2B EIC LTz,
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TNENIEOEDTH> T, BITIKIHABEREDED TR AV, 7Y, RThR3
ARSI SR B K& <, DR b KEIBICEES NIz Db B,

) || BRERELIL 19 20 210 pIEHALEGRS, ol (584.5 m) OHRERR LICHIEL,
INERVINEBRMN 559 10 km OB XTI v 70N L, DBRILEZSS &
1 km T, RIBHEGICET 5,

T OFINIHER 4 T TICHITE N, BUERSASEHRR S TE LTV 5,
BRI 27 4F 6 AE T, HURFZIRE KA TR S NIz, AN 27 4EEEI A % 600
~700 t TH> 7z

COKBEOHE L, MHRREEK OO > BINEORBE & F v — & & DM HE )
570, —HUCEMNGO® E, A 30° NW TH 2, hahEELENTW5, ikl
Kk C OHEO—EER - EFHCHES T, 1 SKEDOEIRE LTHIET 3. k&L
TF v — FMEDOEBI ML RITIED, 2 MAEEDEDTH S,

AR HOW

BiEsk N Ot B, L EICHREREL Y R LTI 20, 2, 3080%
BT, IREAB~EREORKHIZRE DT, SMAROBRBE /N L, F 7 o
EHBTDIT, BITORZLIEZD ATz,

BUE - PHEL T2 & TARERVA, KEMTR I, & URIEHEILHRoOO
HAEGE T, SEFEE T L T D, MHETEAIKRS KT AKZE> Tz,

Zofls, WA AZFRIL, HET OB TR LIZUD D %,

o

ANET RGP 5 8 km ORI HIXA « MHANRE T, BHERE I E N2k,
TEPE LT, ZOHATTRREZEE L TW 5,

KRS~ BT, BHELE T RBXO EREL, BEX 1mANTHSE, 1
HRH L0,

L. 2 fk EAZFT)

AMIE L, HRBXCEARTHHE LT, BREOAMIGHEL Lk, dEH

AE16) EE LT 13), 20) l£&kb,



30

HoMEBLTAPED, EARTHRHELT, FLLUTHMAE LTREISLYD
HENTW 2, KiEEFE R ICEE T 2 AERE B L U T NOBERTIEAE, *
PREOAM L LTHACREN TV,

K PR R D/ NR VT DAY T, A ORIKERCA D, VNEEA) &
LTMRBIC B ENe T LD %, wifamth, SEaEEicA T, HERho
BE X~ DR ACA IC PR E N, JEE 50 emBED LD TH %o i 21 I
M28F 9 HOKFICK>T, JIBRUZ ORI HIEL, F2kiEL T\,
LHEIOMARFAEKELTREDLDTH S,

L. 3 s o

XM I 1, BRI TRRD BN, D ZE G ELC IR FFE E B I
W, S I SEROITIANS, MEITIRICE S TW0d. O T, Kifkes
A LIREIIRICHD N, DOKMIELTED, BHELPT WV, &k, T O
WRERTERZE L TE> T3 A, KEMEIL SO FIIRERE, & Sk
FNSI > TeWiEHPICH > T, T EICHBREILENTVS, DDOREUE - h=HE
BRI 0 fags sl T - T, W28 4E9 A0 13 58T, AlEiaSENIC
> T, FELTEMORBICEDFELWHEND > 72W, 5% 7R IR0
WTRIERTXRERTH 5,

X #ik

D IMaE 120 5530 | e TEEAUL ], FIRHE, MEFHE, 1895

2) /NG « PHE S AR A T T WEE, B HERE, Vol 4, Nos, 41,
42, 45, 1897

3) MR PG, GRS K O U AR 72 B Wi D BI RIS DWW T, HlER,
Vol. 5, No. 2, 1926

4) F)IMBK 5 N CHEFIR RO 7 8 LRI DWT, S RYIHL R = 25k,
Vol. 26, No. 1, 1940



31

5) Hbk—=F « YRR RHER B HA O SR = 8% (HE), HE PG,
Vol. 54, No. 638, p. 160, 1948

6) HIRE - RIS « LB SRR R O S R, SR & M, No. 14, 1949

) HWEFAART  HAEREERS, BIIL (& U TREEREMLEZSH4), 1950

8) HNESL: HARDS VA VK, 1950

9) W\T i sEHE R, 2%, Nos. 2, 3, 1950 ~ 51

10) HWEGRZATT: 50 /157D 1 HAKRASHE X TH#r], 1951

1) HRET - Hi)IE—ES - M SR s T 3 - AW O = B id)E,
BTG RS, HAZEROME, 1951

12) G — - Zatels « MRyl « P ek o 40 b4 B 1 SRR T & o (RRED
HUEERA AT A3, Vol. 2, No. 3, 1951

13) ZEB% : PR KM AR AR S X2 D 5, BH, L, SEE, B
X, MBI A AT A, Vol 3, No. 1, 1952

14) b - 2 12 pURB AT i R &0 Lot s B A Al s, s LA AT AR, Vol
3, No. 8, 1952

15) K. Nakazawa : A Study on the Pelecypod-fauna of the Upper Triassic
Nabae Group in the Northern Part of Kyoto Prefecture,
Japan, Mem. Coll. Sci. Univ. Kyoto, Ser. B, Vol 20, No.
2, Art. 6. Part|, Pectinids and Limids, 1952

16) MR HARHGHVELES, sy, W ESE, 1953

17) HWEGGRETT : HALERS, BIV (MBI 2 FIH 9 5 85%0), 1953

18) JRJIRG « BASCHE - M ER1:5 o 1 MBI TRET S, FFHH,
HYEAHE R, 1954

19) JRJIE « HOBSCHE - shE{ER1:5 i 1 WE XK TMEBTH ], [HEHHE,
HEFHE T, 1954

20) fi H W M FERO R, EHRFERS, No.o 1, 1954

21) HEERAT . HASLERS, BIC (R LT EE K & &5 84), 1954

22) K. Nakazawa : A Study on the Pelecypod-fauna of the Upper Triassic
Nabae Group in the Northern Part of Kyoto Prefecture,
Japan, Part Il, Bakevellids (with Appendix to Part 1), Mem.
Coll. Sci. Univ. Kydto, Ser. B, Vol. 21, No. 2, Art. 7, 1954

23) W H R WHRRME X 5 I EBIAE, 1955

24) i H W R ERO R, wWHEMERSE, No. 2, 1955

25) K. Nakazawa : A Study on the Pelecypod-fauna of the Upper Triassic
Nabae Group in the Northern Part of Kydto Prefecture,
Japan, Part 3, Halobiids and others, Mem. Coll. Sci. Univ.
Kydto, Ser. B, Vol. 22, No. 2, 1955



EXPLANATORY TEXT

OF THE
GEOLOGICAL MAP OF JAPAN

Scale 1:50,000

OBAMA
Ky6to, No. 3
By

OsAMU HIROKAWA, HIROSHI Isomi
&
KAzuo KURODA

(Written in 1956)

(Abstract)
GEOLOGY

General Remarks

The area of this sheet-map is situated in the northern part
of the Tamba mountainland (or Tamba plateau) in the central
Japan.

Paleozoic rocks are extensively developed, and Post-Triassic
intrusive rocks are distributed in the northwestern part of the
area. These intrusive rocks ranging from basic to acidic in
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composition are generally called the Yakuno intrusive rocks,
and these comprise the Maizuru zone together with a characteri-
stic upper Permian and Triassic rocks traversing in the WSW-
direction through the northern part of the central Japan. Ultra-
bassic rock which is presumably middle or later Mesozoic in age,
is intruded into the Yakuno intrusive rocks. Miocene sediments
and Plio-Pleistocene volcanic rocks overlie unconformably the
abovementioned rocks.
The geologic sequence in this area are shown Table 1.

Paleozoic

The Paleozoic system of this area, exclusive of the part in
the Maizuru zone, is composed of a thick accumulation of black
clayslate, dark greyish or bluish chert, green or reddish purple
“schalstein”, greish sandstone, limestone, etc., and its rock
facies is various in places, and is named “Paleozoic rocks of the
Tamba mountainland” in the explanatory text. Generally, the
system trends nearly east to west, inclining nearly vertically or
steeply towards the north. But the system shows isoclinal fold-
ings and, moreover, suffers complicated block movements, so that
the exact stratigraphic sequence can not be determined.

Limestone, in most cases, scattered as small lenticular bod-
ies, yields fusulinids such as Pseudoschwagerina sp., Pseudofusulina
vulgaris (Schelliwien), Pseudofusulina japonica (GUMBEL), Neoschwa-
gerina simplex Ozawa, Neoschwagerina craticulifera (SCHWAGER) and
Yabeina katoi (OzAwA). So the age of the greater part of “Pale-
ozoic rocks of the Tamba mountainland” is lower and middle Per-
mian.

The phyllitic facies consisting mainly of black phyllitic clay-
slate frequently intercalated with sandstone and phyllitic chert is
named the Oi formation. Somewhat calcareous, partially phyllitic
facies, is named the Kato formation. The Aoi formation is a
somewhat phyllitic facies intercalating “schalstein” and limestone.
All these formations and undifferentiated, non-metamorphosed
Paleozoic rocks mentioned above are bounded from each other



with faults.

The Takarao formation is inserted in the Yakuno intrusive
rocks in the Maizuru zone, and its general trend is parallel to
that of the Yakuno intrusive rocks. It is composed of mainly
black shale, and correlated in its rock facies with the upper
Permian Maizuru group, which is widespread on the northwest-
ern side of the intrusives.

Triassic
The Triassic system in this sheet-map area is composed of
dark greyish shale and fine-or medium-grained dark greyish sand-
stone, and is called the Nabae group.
The group is divided into four beds, in ascending order.
N,:alternation of fine sandstone and shale. Lower
limit is uncertain, 200 m thick and non-fossiliferous.
N,: mainly composed of sandstone, intercalating sandy
shale or shale, 180 m thick and non-fossiliferous.
N,: mainly composed of shale. Middle and upper parts
contain pelecypods such as Lima naumanni K. & |
and chlamys mojsisovicsi K. & L., which indicate
upper Triassic or Carnian in age, about 240 m in
thickness.
N,: mainly composed of sandstone, fossils rare, 350 m
in thickness.
These beds are conformable in ascending order. The south-
ern side of the Nabae group is bordered by the Yakuno intrusive
rocks.

Diabase

The rock is generally massive and often ophitic in texture,
though it is somewhat schistose in some places. In the massive
rock, the principal constituents are monoclinic pyroxene and pla-
gioclase, and rhombic pyroxene is rarely found. The mafic
minerals are sometimes altered into chlorite and epidote. The
accessory constituents are zoisite, chlorite, epidote, calcite, tita-



nite, rarely secondary quartz, etc. The principal constituents
of the schistose rock are actinolite, plagioclase and titanite.
The Paleozoic Takarao formation inserted in the diabase is hard-
ened along the contact.

Gabbro-Diorite (including hornblendite)

The rock is intruded into the diabase and Paleozoic rocks,
along both sides of the diabase which is elongated in NE-SW
direction. But even at the contact, metamorphic effects upon
the country rocks are almost not found. It ranges from gabbro
to diorite in mineral composition as well as texture, and shows,
in places, remarkably schistose or gneissose and sometimes cata-
clastic structures. Hornblendite occurs in some parts of the
gabbro. The principal constituents are plagioclase, monoclinic
pyroxene and brownish to light greenish hornblende. The plagio-
clase is considerably altered to saussurite and others. The acce-
ssories are colourless amphibole, chlorite, epidote, zoisite, secon-
dary quartz, etc.

Quartz diorite

The rock is intruded into the diabase, and forms elongated
masses parallel to the trend of the diabase and gabbro-diorite.
In a few places, the rock is dioritic close to the contact of dia-
base, while the gabbro-diorite is metamorphosed into more acidic
facies near by the contact. It is coarse-grained to fine-grained,
sometimes porphyritic or felsitic in texture, and usually, cataclastic
in structure. It consists principally of quartz, plagioclase and
mafic minerals. The mafics are green hornblende and biotite,
both of which are altered to chlorite for the most part.

Ultrabasic rocks

The rocks are intruded nearly between the gabbro and Paleozoic
rocks. They comprise peridotite chiefly, and small amount of
pyroxenite. The peridotite consists mostly of olivine, rhombic
pyroxene and chromite, varying in relative amount, and is ser-



pentinized in various grades. The pyroxenite occurs as massive
or lenticular body, vein, and alternating bands, in the peridotite
or serpentine mass. It consists commonly of monoclinic pyroxene.

Dyke rocks

The rocks are divided into the following four clans, that is
basalt-dolerite (neglected on the sheet), andesite-porphyrite,
quartz diorite and quartz porphry-like rocks.  They are intruded
into Paleozoic rocks and the Yakuno intrusive rocks as small
dykes, less than 10 m in breadth.

Uchiura group

Tertiary sediments cropping out in the area are composed of
conglomerate and an alternation of sandstone and mudstone.
The conglomerate overlies unconformably the Nabae group and
the Yakuno intrusive rocks, and contains the following pelecypod-
fossils : Anadara sp., Cardium sp., and Corbicula sp., The mud-
stone yields fossils, such as Ralliolum peckhami Gass..

These Tertiary sediments are the basal member of the
Miocene Uchiura group, distributed on the northern side of the
area.

Aobasan andesite

The rock covers the Yakuno intrusive rocks, the Nabae
group and the Uchiura group, and is divided into two parts, lower
agglomerate and upper agglomerate.

The lower agglomerate is dark gray-coloured olivine-bearing
augite-hypersthene andesite.

The upper agglomerate covers the lower agglomerate, and
forms Mt. Aobasan on the northwest side of the area. It comp-
rises lava and agglomerate of augite-hypersthene andesite.

Quaternary
The Quaternary sediments are mostly fluvial and coastal.
Fluvial terrace deposits composed of gravel and sand, inter-



calating thin lenses of clay, are found along the Minami-kawa.
Alluvial deposits composed mainly of gravel and sand are
distributed along the rivers and in the coastal area.
Dune sand is found along the coast near Takahama.

ECONOMIC GEOLOGY

Cupriferous pyrite

The cupriferous pyrite deposits of small scales are found as
bedded forms in the Paleozoic clayslate with intercalations of
quartzite. The ores contain 14~15% Cu.

Nickelferous iron rich clay and chromite

These ore deposits occuron a small scale in the peridotite and
its weatering products. The chromite ore contains 20~30% Cr,Os,
the nickel ore 0.95% Ni, and the iron rich clay 40~50% Fe.
The iron rich clay is worked for manure.

Manganese

Small pockets or lenses of manganese ores are formed in
the Paleozoic chert at many places, especially in the southern part
of the mapped area. The ores are of manganese carbonate and
have fairly high quality.

Silica stone

The silica stone is found in the Paleozoic Kato formation near
limori yama in the northeastern part of the area. It is brecciated
chert intruded with many fine quartz veins (socalled “Akashiro-
keiseki” and “Aoshiro-keiseki”) or quartzite.

Limestone
Some of the limestone bodies of the Paleozoic system were
once quarried to produce lime powders. All are in small scale



and somewhat impure, and were supplied only for the local uses.

Clay
Clay beds of the terrace deposits are dug out on small scale
for the material of roof-tile.

Whetstone

Tuffaceous clayslate of the Paleozoic system, somewhat sili-
cified, and greenish brown in colour, are quarried for hone on
a small scale in the nearly central portion of the area.

Building stone

The limestone and sandstone of the Paleozoic system and
quartz diorite of dikes are quarried on a small scale for local uses
(chiefly for public works).
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