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BRIy A FE R HIE N 5D TV D, BT, ZiUZ 0Tk 5,

B KX B

iR OAMNIZEE LT L, a2 R E L ZAUT R EIHCE 2 e g Th 5, /A OlRIE
FL~2kmTh-> T, HBIZAEMT, FLIbOTRY, EFOHELRETHD, N OTEED

11X CFEE RO WS AR, PROMERTFINEE, TOLETO
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IFINE —DOOMERILE 27 LT, BREVOBMHE L LRI L2 ER3H 508 Gk 1)
I TR OOHE & LTIEARRE b s LTRL,
K@ﬁ%ok%i<ﬁ$éﬂé%ﬁm,@%M?Efuﬁkﬁﬂ,%i@%&ﬁ#%%ﬁm,gém
2> THIRICE DL HWETH D, AT, JEOIEREOFICBARBENEFEL T oL &
(2, WiEEmIC XD BALEC TN D2 N D, ZBINCh- T, HILAREOBEE» RIS,
AEROHICEEELTHRBRRELTBY, OB THATY, HEBIZL>TUIT L HHTND,
Wi, N30~60 W BEHTH DA, Il & ol 2RIRARKORELE LV, b
FIIRFERTH 2,

ARELVUXE

IR ICm LT, Pl s S IUB RO RAILIRED, AREOWLRH Y, HEELORERE LT
HESNTE72E ZATh-T, BAIREY Y BLOBRHIIZ L—T10 0 50RIAH D, ZHOA
PEEE, BUEIIMNL LIZERAR L X THLM, JURIT—HOAPRERE L THRLIZE D THA S,
HEREED 1T, BRREBERALH O E, MAEOMICPIEL T, WiEEEIC X > TR LI
BThHHEEZD,

TEN

%ﬁﬂ&)ﬁi@ﬂ%l:&;é%?ﬂm MBI INZDIZ Y, ERKI4.1km, FRO1K0.5kmD IR & TEH L T
Wb, EROALMIE, FEFEIC50 70 L8O MR HWiE A b - C, TR OIERREEI S & BT 50
R, BROFE CREOWEEN A BN DIENICERIE 25T,
AAPRAETAGERNUKAGRE L, BEIZHE LAV, ALAITEENLTH TH 5038, Pseudo-

BRI L), A5 F ORRBUR O 1L B AL
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fusulina vulgaris?ix t % <, EMICTriticites kagaharensist fE94 %, F72, —#iZNeosch-
wagerina margaritae® & el K AL PRER H Y, N70 WHROMEZ b > THRAZ EN TV 5D,
AAPCEDERIT, TEAARHRS LTRSS,

T FULWERSE

FEE1165m (PUfR) O =iz JuIINGS WHFICE LTk Y, MERIKI1400m, il C50
mig L20m< BT 225 0%, RO IMIEHKI250Mm Th 5, = OEKRDOFMITIE, FEEOWEE
BEsN LR, WATIISERMHEOTHAE L DD,

JEM LA IZONWTWRIE, BEROKRE S (G L REOFEER) X, ORRBALZHON-AKET
HY, LR UITAIRREER b5, FliLh, M AiEosTnd, AKEOREEILE D THIH
Th DA, RILRHEEOESNINGS WOERT, BHRHTRERNDLHIZE <HbVThd, I 2Tk
F2RO X O IR OIINER - o AR EEENT D23, Wb BT,

ZHUCK L TEERDRGEE GRIGEOHE) T, IRAAOAPKE TS TERY, A L I8k
MREETHH, (LAFRITE2RO LB THDH, b baoRR L, 77 v 7 ORAT
EDOTOITHEB T E o Tee ARPCEOHERIT, TRARNE LU SRR BT 5,

BA WARKSA

R s S ORFIER BICALE L, 230, ZO—fFmECR0RZ LT, AALOAPCEIIZIZE
R ICIEDN TV D, JERIFA92. 3kmie RO T = A 531 < TL50mIE & Th > T, WEDKIEEL b
TEXELTND,

JEFITIK A7 LIEIKEAPEE TH Y, BEIIAITH D, FEH O ORAIL, BER A LT
BboT, ZL ERLIBTERVDR, ALFITH2RDO K O IHERZ N2 0 EHT 5, FRUE, B
BT 5,

. 4 HAEF BRI

MR BT O T AL, HEOMEEE 5O TNT, bifoMER L1, BHO ETh, FME
gD ETHRA->TWD, T72bb, BHIZOWTIE, MEEICENIEFICZ L, Frv— FOEE
BEETHDHZ L, HEMEIZOWTIE, RESHTHAHEEZ R L TWD Z LD, L L DENTH
%o

MmO HAREEHICL Y, @i, TabbIlbly, ARWE - WithEs LOAfBEICKST 5,

ZXRMm

IR ORENCEE L, ¥ — LV RZ A V- APCHB L OV RO T ¥ — b THERL S 4L 2 1T ity
Th-C, s & OFESURIITIEECE 208 5 Z &30, MEOEFTW IR b EEIZTLS, 1
HHBTEHS & OBSVRIC T L ThTIcRR LizEmad b > T

AL, FEERLEIZ LS FEEL, TOMIEN0.5kmTH Y, REFENETIZOTIC#EL LT
LA, BERUEICBWTAREL TWS, R /AR X Y Pseudofusulina sp. 7358 [ & 417,
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Fusulinella pseudobocki (LeE & CHEN)
F. asiatica 1Go

Fusulina ichinotaniensts 1o

F. lanceolata (LEE & CHEN)
Quasifusulina longissima (MOELLER)

Schubertella giraudi DEPART
Triticites yayamadakensis KANMERA
T. samaricus RAUSER-CERNOUSSOVA
T. kawanoboriensis FujiMOTO

T, noinski RAUSER-CERNOUSSOVA

X X X X

T. ozaiwwai TORIYAMA

T. parvulus (SCHELL WIEN)
Pseudoschwagerina orientale FujiMoTO
P, sp.

Paraschwagerina (Acervoschwagerina) endot
HaNzAwA

Rugosof usulina serrata RAUSER-CERNOUSSOVA
Pseudofusulina ahlfeldi DuNBAR & NEWELL
P. futagoznsis (MS)

P. cokensis RAUSER-CERNOUSSVA

P. kumasoana KANMERA

P. santyuensis FujiMoTO
P. dongranensis (COLANI)
P. tanoensis Fujmoro

P, vulgaris (SCHELLWIEN)
P. kraffti (SCHELLWIEN)
P.

Sfusiformis (SCHELLWIEN)
Miellina claudiae (DEPRAT)

Neoschwagerina margaritaz DEPRAT

#1 1 Fusulina-Fusulinella %, %2 : Triticites %,

WM E

X X X X

X X X X

*3:

X

Pseudoschwagerina

KEDO I EEFE L, GV BEOT v — a2 2R ETH S, EBENLS00m, —iiZ,
JEBEEIIEINSO~T70" W - 70~80 NEZ 7T, HEIICEAH T, HIZWIIERBE 1% < 250
MRS L, REO T, ZEAEFYy— P THEDLATEY, HFHUEPN THERHLL - sl (351
B) 72 EDEHEE DL 5T D, FEFIEN6O~80 W, HHAI70 NEX X CThD, LARIRD R TIEHNE
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T Oz & > T2 WA R ERRE S A 5D, T — b ORISR « Wa OB %222 573, I
WAREBRENE L o TF ¥ — MDA H 5, JEEK2000m, AR, AL (1957) 2 230
Mg &g LT Mg oo BERICARY 975,

a8 " B
Wiaz T LT 20, Klls - Ty — FOREZMHEY, A RICHET R OERZ S > TIE~RRE L T

Wo, Flo, AREDL Y AEEATEY, ALaENRVENT 5, ABICIE, HBAL (1957) 2 24

FHE & ST EEED TN D,

EEZON T, ARLICE>TRO L 52U X bR @E S TN D,

A —Bi : Fusulina? sp., Fusulinella cfr. schelluieni, F. quasicylindrica, Ozauainella sp., Sch. u-
bertella sp., Fusulina cfr. schellwieni, Triticites nakatsugawaensis?, Schuberilla cfr.
irumensis, Fusulina sp.

C#r : Fusulina sp., Staffella sp., Triticites(?) sp., T. nakatsugawaensis, Schubertella n.
p.
D7 : Acervoschwagerina cfr. endoi, Pseudofusulina tschernyschewi
ZOAEFEOFIIE, AREBEEZTERT b0 L, EEFEIATRTLOREENTNDLD, Wi
ZETHIE NS —ETh D &V ) G, Ao/ fi il FEg HERE R D 2 <, DvomilgZe g
MTHHLDOT, ARKRE ZEROKIEH L TIFFEMITI A THD, 22T, HBASLDOBICHE- T
EARRE LT—HELTHL,

M. 5 FAER (s A %)

ARG HIRN O (AR OS54 1L, 1P HER ISR Ban, Z Ul L FEIIEETE C AR L RS
2~4kmDIE % B > TWNW —ESEF MIZIEN TV 5, & L CHURITIRAR O E =R IS AL I8
PID, EHIE, HARKIEN A~ L TomT 5,

FHERIE, FALE 0 AL () , e (FhE) SXO0=10E (FY 7 —278) O3JEIciHk

Mo, WikEE =10 S L, SHTAEEGRICH D, Zan3Eix, 4w, 15, BLOmANCs
DIVTIEE L TV D, BFIOFEEERIEITHIRIC LV 0 H Y, Ll—ﬁ?"HJHL%i‘” LT kol
5 CIEE S OHE AEIA < FET 523, AFIOHEIERMNT 5, £72, FHNL, T TREAAL 72
LMMR DL, FHNIMETHEL TR Y, & RHOERIE, BLfEn o d T ~, Mo —kE
FHCTR-C, J\IE - BpgE - B5E - [ - fJea - Biades - KIG - 2 F4@ 0 RRICE D, 5 & Fas
DOEEFIL, R BHETT~, JIFIRE T ICR< 2, ZHRUBIIBICmEIN Oy 720, HiEE O pR
5 300mAfli % ALl 4 i - T 12T 5,

HHROFEIT, TNOAINTIWT, FERE, B, MERSIENRO LD, BEOEH,
JBIE, Al LA FE LD TORTE, FEIROL IR D, BETTHILY b, ILF L RN REN
vy, —J, HFIOHEITIE, ISR T LA T 4 T OREN L,
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AEE

BRI U ED, FE UTHERS LVEREN ETH D, AlRIRE FotE <, sl
B EOPFIOILRGES, HEFI OB D,

TN OFEEE, PAFKRS LOEBIRICBWTFR AR b, JEEBIE, SRk, #ERKaORk
BB LCHA A TH Y, ESIMPIOWEEE B Z L 3D 5, BAEOBIE, Wknb5 <, &%
2~10cmOH ARV LI BE L 0 72 5, BFRIZT v — R3S, T fh, W - KilCH - AR
RENEEND, KEITWETHLN, & FEHHLTENRVIRE TS D, EIIIHI300m, RIFARE
RBBEIEAE G 2 END D,

ORI, BETRIKEOMRBIY S 2V LEENER D, JAUE, AMEORRE R5WEESTH
ST, BT 2 LBBALV UL EOE 2T 5, kO, O L RET HES, Hem~10%
CMEL(T CRYEED L PR N AE 2 < D72 EARRO B, TEE IR, AL mOBHEZEL LT L
WV, LR UIRARERLEZ &L, —IZ, BB IO ax2 5o Y, Pterotrigonia pocil-
liformis (Yokovama) , Bakevellia haradae (YABE et NaGao) 72 & “fH, Z=oftl, &H, 7
VEFA M ERELT L, BMIRTHE, ES1200md 5, MWAHE T, AR B, Pk
HEPROOND, ZHIRIKET, IAEL, BOEEZ OGS LIROBE L1 D5, LEIC
B zpES %, JEE30m,

TEIOARREE, EMEEIC L SEENE LY, EL LT, BALRVWUEERAORSE LYY, 1
~5emOWEJE 2 O AEIZ ke, £7210emil O RAL T, fkiiba & MR 2772 8
BbH, REO IR, AKEOHRPISE R LESE & 0372 0 O AT ASikTe, MR E 720\ LRCE
JEDIESE, 10emui&D b DN n, BmIZESZERNH Y, —MRICTRED b OIF LT 22 5[ )
%, MR E R UBSEE ORI, MR ClL e IS LS, A TR MR & 720
LHCEE L D20, L& EEEAOMEENT LW o 7 RIBICA > T D, BUaEOBkE, B Llemll
TOmABENL DR, mA3eminiiET 5, BRI, Fv— b - AKENE L, MIClE - Kilkcso
by, ST CIIE oI, REMEL RTEROBLED LD, BE T IZO0rbitolina sp. Offl,
He oo AIRESEOWR %285 t, -, APCAEOTIZIE, Pseudofusulina sp., Neoschwa-
gerina simplex OZAWAZ ZA TS b Db d 5, HATITITMEMACAEE (TndbL) BEn, &
F— AL FHIE T, KOS NRIAL o THDH0, Ziux, WiElck2E\ES, Hihllcks b0 T
HD,

FAZIDOA G, Wi, &2 WIEBEHAD D WIGERD 2 R0, BRI ClEna b L <8l
BTExD, Thbb, BAROUDERE, BLO, WEEEEL VRS, RiE TR aoE %
L, SEIERESOBEEEROMETH D, M, BAESemEL T O ik B S iz Bin s
ROGENE L, BRITT v — bR ZWD, TOMICHE « TPE - MlCE « a2 EOBLRD 5
no, WAEPICIEE XICHAZWA, ZOHH 5 Polymesoda radiatostriata (YABE et NAGao)
Corbicula sanchuensis (YABE et NAGAO) 72 E&PET 5, Winhint b, KA EORERR DO
kL& EEENT D, CRRTIE, WETCAMMAPRED L ZNRHY, ZOFE LOMHEOHIE)
HliE, ZHH - ¥ = - Orbitolinasp. 7 E&ET 5, JEEIE, 250miZETH D, Wb H I E EA



JEIE, AFNIOLE LIRERC, MRmba & BAFEEZ LT 20, ZTOMIC, SEIEOBEHERN
LBEE 2 E72 0, KT MORRZEDREE Th 5, AREOME LIZUIEMES . ES13£200m,
EO g, WiETEL TO L, SfIRERCEAZELORIED BHEER LT, ASKRIZFIR S O BIR
WZholebD B2 BND,

KENSIL, WOL Db 2ET D0T, AHERICKHILTE 5,

Jt%]  Hexacorals gen. et sp. indet., Brachiopod (?) gen. et sp. indet., Nucula sp., Nanonavis
yokoyamai (YABE et NaGao), Neithea cfr. atavus RoMmER, Entolium sanchuensis HAyAmi, Monia
pseudotruncata (YABE et NAGAO), Monia cfr. aptiana HAavyami, Spondylus sp., Lopha diluviana
LINNE, Exogyra sp, Bakevellia haradae (Yokovyama), Gervilla aff. forbesiana D'ORBIGNY,
Perna (?) sanchuensis YABE et NAGAO, Nipponitrigonia kikuchiana (Yokoyama), Pterotrigonia
pocilliformis (YokoyAamA), Rutitrigonia sanchuensis (NAkKANO), Cyprina (?) sp., Astarte
subsenecta Y ABE et NAGAaO, Astarte shinanoensis YABE et NAGao, Corbicula sanchuensis Y ABE et
NAGAo, Polymesoda shiroiensis (YABE et NAGAO), Lucina (?) sp., Tellina (?) sp., Goniomya (?)
sp., Ptychomya densicostata Nacao, Pholadomya (?) sp., Panopea aff. gurgites (BronG.),
Rudistid gen. et sp. indet., Surcura (?) sp., Cerithium sanchuensis YABE et Nacao, Capulus (?)
annulatus YokoyAamA, Washitaster macroholcus NisHiyaAmA, Enallaster yuasensis TANAKA et
OkuBo, Phylloceras (?) sp., Shasticroceras sp., Toxoceras (?) sp., Barremites (?) sp., Ha-

mulina (?) sp., Hoplitids gen. et sp. indet., Belemnoids gen. et sp. indet., Zamiophyllum sp.

%] Orbitolina spp., Hexacorals gen. et sp. indet., Propeamussium (?) sp., Pecten sp., Lopha
sp., Trigonia sp., Gastropod gen. et sp. indet., Lytoceratid (s. str. ) gen. et sp. indet., Belemnoid
gen. et sp. indet., Washitaster (?) sp., Pentacrinus sp., Stenoporidium sp., Nippnophycus sp.,

Archaeolithothamnium sp., Lithothamnium sp., Parachaetetes (?) sp.

R34 Nucula ishidoensis YABE et Nacao, Nuculana sanchuensis YABE et Nacao, Nanonavis
yokoyamai Y ABE et NAGAO, Neithea sp., Pterotrigonia pocilliformis (YokoyamAa), Pterotrigonia
hokkaidoana (YEHARA), Astarte cfr. subsenecta YABE et NAGAO, Exogyra sp., Pleuromya (?) sp.,

Washitaster (?) sp.

G-I

TEBICEAICERY, KRB L EEZEE L, EMICEHEEZE I MECH D, HESYOL
D7 <, VUKD BILECHEA 2 5T 2 L8 Z 0,

HNOAEE, WHATIC L KEL TS, FEE, wHEKE, PRORAEWSELVZ2Y, £<
DY, ZVEIL L TaRES 2D, fEaZH0 D, S5ICEkd 2L, #ivEflled, 30~100cm
BEIC, BEDEZROVUESEOEEZHA, LIXUIERRERARD 5, £iz, & SITHEICRD, B
IIRLCmAIE T, Fv— b - WE - ¥BCER E L0 D, WEdH D WVITEEF D, Polymesoda ra-

diatostriata (Y ABE et NAGAO), Corbicula sanchuensis YABE et NaGgao, Cladophlebissp. 72 & D
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{baZPET 5, WEREO REIZE, MESEOAER ENRRBOLNDL Z LB 5, EE200~300m,

FEITEAE R T AMBTH D, RIRADOWRD S & HA2, 5~15ecmifI THET S, L 25
2R AREMBLA 25 E T, BJF180m, i EEICI, MR T AaEREO bNb, <@L
TkY, EZI3B5mMTH D,

ALFIOWEAEIZ BN THE R Z L O—DI, WHHOBHEHITHZ LR TEDH, ZORKHZRHOIT
Witkodk, JERADOT EORE QR —HICRFTEDILTWD  (H13X) . JAUTERIE T,
TREBOIEIE8~20cm, £ &E7~12cm, #EFE0.4~1.1emTh 5, HiHEKIEN (1958) ¥ DIEHIC X
L&, TOXORMEEIE, KEHecmE WS TBRETO ORI LD Th - T, HERREZ M5 Tl
WRIEONBS TH D, FEEOMIEE, JUERO AN LH200m LoD, HREORICHH 7208, BIET
FHAEL TS, ZRBOWMEIE, 3T, BRLZINGEEICH I AU Lo Tk SN & %2mR
LTV,

AN OUEIRIE I, HIEH RIS & IS K < BT DRIK A PRI S 2 5 & T 5 HE T, Ao ENE

%13 EAREE WA O RS LEICEI S s b o GEMRATID)



S, WEBIE IR &£30~100cm, & X{Z200cmENL T LA T 4 v 7 & BT 5, WA TE
L, WEAROLNDLZEbh D, WEITEAETHY, WHILEN20% BT HER DR 720,

KGO T RIRGED “EAEET WORLRD A & EAG & DFII0cmENL D HJE 3 ST 5, £z,
TepaowE (JFS10emaifk) Z#kideZ & bbb, AEDOREIFITI50~650mTH 5, AFITFRD b
LTVAT 47, B TIREICHETH LD, WUFRUBECIEHEVEETRIRD, ELR
MR MDA D D, LvL, MEOHAZR S35 LOEEERRD S/, bfidd o bic
2L DA Th %,

FAFIOWARIE L, WER LUMEE LT 5, BHNRE 20D, FEMIRNThD, (kAL LT
1%, Nipponitrigonia kikuchiana (Y okoyAaMA), Pentacrinus sp. 7¢ & 2351 H 40T 5,

KENOIE, WO IMEAEET D, ZHHOAREE BFOALE L 225, AT ERicx s
ns,

it  Cucullaea (?) sp., Nanonavis (?) sp. Ostrea sp., Nipponitrigonia kikuchiana
(vokoyama), Pterotrigonia cfr. hokkaidoana (YEHARA), Polymesoda radiatostriata (YABE et
NAGAO), Corbicula sanchuensis YABE et NAGAO, Astarte (?) minor NAGAo, Spisula (?) sp.,

Cuspidaria (?) sp., Cerithium (?) sp., Surcula (?) sp., Cladophlebis sp.

F1%] Nucla (?) sp., Monia pseudotruncata (Y ABE et NAGAO), Propeamussium cowperi var.

yubarensis Y ABE et NAGAO, Belemnoid gen. et sp. indet.

9% Nipponitrigonia kikuchiana (Yokovama), Pentacrinus sp.

= W E

HEBEIIICEY, R LTHA LV RDHE T, L <ITTHRIC, BEERESCHURIID S E A (aTHn sk
T2 ENZV, BEE L FTEEICT OIS, FALOWME & I3RESERICH 5, FERE K O=0

IR srAi L, ABFIE PRNCRET 223, I DIE BTV, EREITH500mTH 5,

BN DASBIL, WAKEOBERN AT 2 2 ENZVDS, JIEMT - BA LRI, WiRE 2 KX,
B, WL EWETH L T D, FEE, BEEB LOHKARRSE L2y, L EICRAEED
Mg 2 Wete, BEASOBIE, ERL~40cmOfi 4 Bk KO BT, BERLETF v — b - WA - RS Y
S, EREEE - SREEEIEEIR S 7 VAN, TOff, FREE - JRIKE - AL T LA - HREE
B ARE R E bR LD, BB T, RERFORNSWAN S 5, BEREO FIZE, T

JEDOERE LT EEEN D D, BIROES L MRS O5~15emBNL O AJEAETH Y, —KIZ/ L
AT 4T RET D, MR A& ENEL, AR (T0be) bV, & UITTNITE, FEps
& RIEE 7R DRSS 7o\ UHLRIRD A 2 (AL 28T e & & 3B 08, ST ~E 80 S 0 e L 722\, Hik
WHIREECIE, TAEIXIE S A CHER S 2V LS T Eo b b, {baldAphrodina cfr. pseu-
doplana (YABE et NAGAO) , 7V ET A MMaERMbh T, TEEOREIITK300MTH S,

FEBOLIKIE, RERKAOWEL D 785, ZOEITHRAT, BERANL B ORAEWET,
BEFEOABIRO/NTRR, HEILOMBEET, BULT 2 LFRBEAICRD, LIZLEBEICZRY, &
3~ECMOMAEL Z LD S, Il OHALCHlE L, WEEEZ A, ORI T %5
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Ete, RAZEHARD LMD, EHEOEEEZRTHOE, ZOLRICERD EAET, EEOBEE D
BALRIITHERRBO DD, LIEWL, 1FEALLEEDOR LD, & & EEEEHomd 50\ IEE
UL EDOPRRAE OFBESC, EAREL10ecmIZE XS AKEW A ORBLZ &L, {La1Xd 7207, Solemya
cfr. angusticaudata Nacao, Marshallites (?) sp., Belemnoidsz E 23 5T\ 5, FALEOJE &
145200m,

hHlO =1, HH - RERVIRLRNRS, RO T D, #E LRI IC R FEFET D, K

i, AFIDEE L FRR RS 7o LRI S 558D LD, LavL, JEEEAHIRIG S DFx, &2

WIEHIRIRSS T 2 LW o 2B 03 D78 < 72v, THEE O B E 23 O bF O8R4 L RRREEE T
bV, ZoRm, LITUE, BaElEEiki2 & bIF0LE LRETH D, PHET AL, 5
Db D XY RS, FWEND AL, BEBREL, EERBSE THDL ZENENTRY, Ll
— AT IR T Lempli & W o e EETh D, Belemnoidd bz & & UG HFRE T, LA
Dpv, TEEOE S13700m,

LEREOIEEIZIE, BESKAMOMERER D 5, HRETHR T, 50~100cmHE AL THE L, 10cm

DECEOHEE BT, WEO TEITMESROOND 2 Mb D, ZOWEREITI TIIEL 2

v, K150mH 5, Z D 1T, 5~16ecmORALOWMKIIE &L FUEO A LV 2 5 Wi AR T, LE
JEOTEE LT EEENER D, WEMEFE LV EHET, e, JRT, BRORENEE RO
JEEL LR Lo WIa D e < i, TRBEE O/ AR E T, MBLIE—HRICHEIT SR L K& S &1
L, ROWE, MEEY, Wk HERRETE, ESImPl B R SRRSO L XRERD b
5. LEEORE SITEFIS0MEE Th 5, HAOWANHTIE, ZoEEO iz, S5, 5~
15emFNL OFCRIID A & FXA O AJENER Y, 300mLL EOREEEGT 5, {LA1E0 722078, Inocera-
mus cfr. hobetsuensis NAGAO et Matsumoto, Belemnoid7s £ 7341 Hiv T,

AEPBIL, ROLS RMEAZELTND, FFMEZ BB LT, AEIFY 77— it s
nsEEZHND,
%] Solemya cfr. angusticaudata NAacao, Nucula (?) sp., Propeamussium cowperi var. yuba-
rensis YABE et NAGcao, Pecten (?) sp., Ostrea sp., Trigonia sp., Astarte cfr. minor NAGAO,
Aphrodina cfr. pseudoplana (YABE et NAGAaO), Trochus (?) sp., Cerithium (?) sp., Denta-
lium sp., Desmoceras (s. 1. )sp., Marshallites (?) sp., Belemnoid gen. et sp. indet., Washi-
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(Abstract)

In the mapped area, the so-called Chichibu Paleozoic formations are
widely developed on the one hand, and the type locality of the Sambagawa
crystalline schist is situated at the northeastern corner on the other hand.
Among these older rocks, the Mesozoic (Cretaceous) formations occupy a
narrow band called the Sanchu-Graben, and in turn, it is overlain uncon-
formably by the Miocene formations at the southeastern corner of this
area.

Brief explanations of these sedimentary series are given as follows.

The Sambagawa crystalline schist
The whole series of the crystalline schists attain 2,000m or more
thickness, and are lithologically divided into three groups. The Lower



group is composed mainly of the green- and quartz schist, developing
along an anticlinal axis in the Sambagawa valley. The Middle group is
originated mainly from the pelitic rocks. These two groups contain por-
phyroblast of albite. The Upper group is composed largely of the green
schist. A part of the crystalline schist is possibly the Permo-Carboniferous
in age.

The Chichibu Paleozoic for mations
The Paleozoic formations developing to the north of the Sancha-
Graben, are divided into three groups.

The Kashimo group: Thisis generally the siliceous facies, and is re-
presented by the green- and black semi-schist. No fossils have
been found. Thickness about 600m.

The Mamba group: Thisis characterized by the development of schal-
stein, intercalated with black slate, chert and limestone.
Pseudofusulina and Neoschwagerina are obtained from the
limestone lenses. Thickness varies from 200m to 1,100m.

The Kamiyoshida group: This group is composed of greywacke, black
slate, chert and thin layers of limestone. Fossils are Parafusu-
lina, Neoschwagerina and Yabeina. Thickness is more than
1,000m.

Three groups mentioned above, form the gently folded structures.
On the contrary to this, the Paleozoic formations to the south of the
Sanchuo-Graben show the monoclinal structure as a whole. It can be
classified into three formations by the lithologic characters as below (from
north to south).

The Otchizawa formation: Being contact with the southern margin
of the Sanchu-Graben, this occupies a narrow band and is com-
posed mainly of schalstein and limestone, and is widely traceable
along its strike side. Permian fusulinids are rarely found in the
limestone.

The Ryokami formation: The upper part of this formation is chiefly
the heavy alternation of sandstone and black slate, intercalating
with several layers of chert. Thickness about 1,500m. The
lower part is largely the siliceous facies, forming the craggy
ridges of the mountains. The thickness may be assumed 2,000m.

The Ishifune formation: Massive sandstone with thin layers of lime-
stone is the chief component of this formation. A large part of



this is possibly the late Carboniferous in age, because of the
occurrence of Fusulinella.

The Mesozoic formations of the Sanchu-Graben

The distribution of the Cretaceous is confined to the narrow zone
called the Sanchu-Graben, which is extending from WNW to ESE. Its
sequence is as follows.

The Ishido formation: Basal conglomerate contains generally pebbles
of sedimentary rocks, and is succeeded by cal careous sandstone
which yields many fossils, such as Pterotrigonia pocilliformis,
Bakevellia haradae, Lopha diluviana, Enallaster and Washi-
taster. Thickness about 100~ 450m.

The Sebayashi formation: This is composed mainly of well-banded
sandstone intercalated with shale beds in its upper part. The
fossil assemblage is characterized by a small amount of marine
molluscs and a large amount of blackish molluscs and plant
remains. Moreover, cross-bedding, ripple marks and current marks
are observed. Thickness about 100 ~ 650m.

The Sanyama formation: The chief component is basal conglomerate
containing granitic pebbles and thick shale. Molluscan fossils
are rarely found. Thickness varies from 150 to 1,350m.

The Ishido and Sebayashi formations are the Lower Cretaceous, while
the Sanyama formation is referred to the lower part of the Upper Creta-
ceous. As awhole, these formations show a vast synclinolium.

The Tertiary formations

The lower part of the Miocene of the Chichibu basin occupies the
southeastern corner of this area. It is classified into five forma-
tions.

The Ushikubitoge formation: This begins with thick beds of basal
conglomerate which contains boulders of biotite granite, horn-
blende-quartz diorite, trachyte, chert, greywacke, slate, limestone
and so on. It is succeeded by sandstone and mudstone. The
latter yields many fossils, such as Portlandia (Portlandella),
Venericardia (Cyclocardia), Conchocele, Lucinoma and Turritella.
Thickness about 200m.

The Chigaya formation: The chief components are tuffaceous sand-
stone at the lower part and coarse-grained sandstone at the



upper. Molluscs have been obtained from the lower horizon.
Their representatives are Venericardia (Cyclocardia), Acila
(s. s.), Conchocele, Lucinoma, Dosinia, Macoma (Arenomya),
and Turritella. Thickness about 300m.

The lida formation: This is the alternation of sandstone and mud-
stone. The slumping structure and other sedimentary struc-
tures are well observed in the upper horizon. Maximum thick-
ness attains 1,000m.

The Kurokaido formation: This is composed mainly of dark grey
mudstone, besides conglomerate at the base. Thickness varies
from 600 to 900m.

The Futtono formation: Conglomerate lies at the basal part and is
succeeded by the alternation of sandstone and mudstone. Thick-
ness 200m+.

The Quaternary system
The terrace deposits along the Kan'na-gawa are as follows.

The Syori terrace: The deposits are sub-angular gravels, coarse sand
and clay beds, being lacking loam bed by the erosion. This
terrace is the oldest. Its distribution is confined to the type
locality, situating at about 120m above the river bed.

The Ishigami terrace: Thisis composed of ill-sorted boulders cemen-
ted by sandy clay, and covered by thin layer of loam. About 65
m above the river bed.

The Nippa terrace: Being composed of the well-sorted gravels and
sandy matrix, this terrace is developed along the river. There
are no cover of loam. The Jomon earthen wears are frequently
found here and there. The relative height from the river varies
from 10 to 30m.

Along the Akahiragawa, two terraces can be recognized. The higher
one, Ohami terrace, is equivalent to the Ishigami terrace, while the lower,
Ogano terrace, is compared with the Nippa terrace of the Kan'nagawa re-
gion respectively.

The Intrusive rocks

There are some intrusive bodies, such as quartz diorite, serpentine and
dyke. Quartz-diorite, being possibly the late Paleogene in age, makes skarn
minerals of the Chichibu mine.



ECONOMIC GEOLOGY

Chichibu mine is very important and the only mine that has been
worked as metal deposit in this area.

Chichibu mine

The mine is situated at Nakatsu, Otaki-mura, Chichibu-gun, Saitama
prefecture and comprises several ore bodies of the Daikoku, Akaiwa, Doshin-
kubo, Nakatsu, Wanaba, Takinoue, Rokusuke, Shiraiwa and Saitozawa.
The last three are now stopped in mining.

The mine was discovered in 1610, and thereafter, has worked gold, sil-
ver, lead, zinc, iron sulphide and manganese up to the present. Especially, in
1959, Doshinkubo iron deposit was discovered by geological and magnetic
prospectings and consequently the mine is carrying out the development of
iron ore deposit.

Geology of the mine and the environs consist essentially of the Chi-
chibu Paleozoic formations and igneous rocks which are intruded into the
former.

The Paleozoic formations are composed of slate, sandstone, chert,
limestone, schalstein, belonging to the Upper Carboniferous-Permian. Of
igneous rocks, quartz diorite and quartz diorite porphyrite of Early Miocene
age are widely distributed, and the quartz porphyry and porphyrite occurs
veins only on a small scale.

Ore deposits are of the skarn-type and mass and vein or chimney,
all being embraced at boundaries between the Paleozoic formations and
quartz dioritic rocks. They are divided into the early and late stages by
the mutual relation of ore and skarn minerals.

Ore minerals of the early stages are formed mainly of magnetite,
early pyrite and pyrrhotite and associated in part with chalcopyrite, spha-
lerite, and skarns. Skarn minerals consist of andradite, hedenbergite, liev-
rite, xanthophyllite, atc.

That of the late stages is formed mainly of sphalerite, galena, late
pyrite, etc., and associated in part with chalcopyrite, arsenopyrite pyrrho-
tite native gold, jamesonite and bournonite. Sometimes, rhodochrosite and
manganese oxides are observed in a part near the surface.

Statistic data of crude ores produced from each deposit are as follows.



1964 1965 1966 1967
Tt t t t
Daikoku 129, 451 137,531 120, 492 97, 605
Akaiwa, 73, 630 72, 484 68, 925 84,270
Doshinkubo 149, 767 267, 047 251, 782 290, 992
Nakatsu 23,274 22, 346 22, 252 19, 229
Wanaba 200 8,162 9, 765
Total 376, 122 509, 618 471, 613 501, 861
Ore grade is shown as follows.
wet slime ore
Ore grade
Crude ore
Cu% Pb% | Zn% S% Feo
t
Fe system 21, 068 0.19 0.03 0.21 6.71 | 47.13
Zn system 6, 470 0.06 | 0.33 4.14 | 14.77 | 22.37
S system 5, 109 0.22 0.04 10 97 | 16.83 | 34.00
Total 34,647 0.17 0. 06 1.01 9.84 | 40.65
Dry ore
Ore grade
Crude ore
S% Fe% Mn?% 5i0%
Fe Sp 5, 789 6.75 45. 04
Po 2,528 29.18 45.23
Mn 426
Mg 1, 654 1.90 46. 29
Total 10, 397
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TR N B A & E B |

FEFn ' |
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 | 35 36 37 38 39 40 41 42
Fial # I8 306 191 422 785 870 650 730 867 | 1,016 795 926 | 1,017 | 1,055 | 1,479 1, 697 1,721 2, 360 3, 996 5,234 4,411 3,554
A it o 241 | 1,053 | 1,332 1,426 637 62 121 142 275 216 79 103 107 133 208 289 222 343 487 391 460 510 445 367 202 195 75 250
W& o I 673 | 2,254 | 4,480 | 4,896 | 4,402 653 | 4,322 | 2,883 | 4,159 | 5,065 | 6,140 | 5,565 | 6,060 | 7,150 | 7,755 | 7,520 7,310 | 7,530 |- 7,530 | 7,560 | 8,880 9, 745 9, 630 9, 430 9,283 7,148 6, 468 7,163
' 2751, 055 7,603 6, 750
BEodk ¥ gk | 1,561 6,029 13,058 | 5,574 688 | 5,511 | 9,150 | 8,715 | 10,250 | 11,385 | 10,795 | 8,730 | 9,788 | 8,605 12,997 | 13,660 | 13,300 | 13,900 | 15,690 | 17,290 | 19,080 | 23,230 | 29,342 | 34,999 | 32,524 | 30,648
S i3 o 1,022 | 2,305 | 4,815 7,470 | 8,520 | 9,600 | 11,690 17,520 | 20, 370 | 20,370 | 21, 37¢ 14,590 | 15,880 | 22,450 | 46,060 | 85,194 | 133,925 | 145,509 145,877
& | B 47 109 414 154 220 206 185 184 268 121 177‘ 141 154 121 95 42 48
; g g 5 LR 29kg 9 }2 g 5
gich 4 22,592 | 17,816 | 19,012 | 22,860 | 25, 205 38,008 | 29,740 | 28,907 | 34,302 | 28,761 | 37,016 7,990 2, 960 1,721
W R &k gL b)) 638 933 4,573 1,100 | 13,257 | 14,699 17, 097 15, 407
#% oMb & ' ' 2,356 | 16,271 | 32,230 33,560 35,490 | 42,233 | 40,194 | 46,221 44, 297 41, 945
B &% B & 9, 442 | 18,587 | 21,264 | 17,710 14,410 | 14, 695 | 14, 089 15,59? 19,170 | 20,745 | 23,460 | 21,623 | 13,938 15,871 | 15,783 14, 438
i A 1
< V¥ v § 206 425 944 | 2,135 | 3,020 | 4,002 4,204 4,520 5, 492 4,587 6,119 5, 487 2,155
Wb~ v I gk, %
. ; _
T B & 84 ChD) f 3,091 | 14,818 23,891 | 21,817
‘ ‘ 17,538
% B o @ _ 5 397 | 1,028
g g , Tgn 29kg ) . Y g ;
- 22,592 | 17,816 | 19, 012 | 22, 860 | 25, 205 38,008 | 29,740 | 28,907 | 34,302 | 28,761 | 37,016 7, 990 2, 960 1,721
3t 2,475 | 9,436 | 18,870 | 11,896 | 5,039 715 | 5,484 | 8,536 | 13,884 | 15,854 | 19,713 i ‘
22,958 | 34,534 | 43,850 | 49, 688 | 47,218 53,863 | 58,736 | 61,405 | 79,972 | 98,625 | 111,388 | 128,230 | 155,478 | 215,881 | 281,949 | 295,590 | 243,254






