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#HAFE ZRIFRLTRETLOTREAREG 2 & 2 A (SHAPERERY 1.3 km, AU 1.5 km Hoinw)

- O

) DAWHITNE & SR TGN ARBEFEEEO/I, PLEED L o LI s
W (RHIBOIIERRD,

V. 1.5 Lbw3SEER
TERNENIZ W 5 SRR 55083 LTL hbonbh T 5§ 0wl
THE, ZOFHHMK RGP L ST SRTOIHEE, N7t 3 2T hD
H-ABERHC ML TG RESo BRiICh2C, FUGEEEED (MAHED @iy T 2
P RIBRK O dovd B ST, FRE M DB X o Bk BN TR A
EL T ZHDiBERAERL T 2 MAMEE & 3 EER T, 0RO 0 & iz
B PP AEA SO M THEOT WA, L2 T, NIEHR LRI\ T, Foio R
ML TS ZHBMONITRL LS LTh, FRBEEO MRS 2 5B o UAE IR 2 3
WHaz e TER N, FRTOWE, H05k - HHEBHETE, BANE - of Skt E o
DUREL, SHBRRCEEI N Thr b {2, LS IR TR ARSI 180
BEREROCTEFRA LD ENTER Y, Tiohb, BBRINAHZHLL>TSEBIEL LT
FEEFSh T2 01, A LAHH2BEREER TV 5b DL Bbis,

Tz 2, BEIAT N IR EIGERAE TS B RhE & L TR Tl B L%,

i’i’i‘*ﬂ’w*m TR LB SO ISR RO e & U CRBESH L, SO FIKE > 28 R

BRI LEREAL TV A, S BRSO B L RS AT 5 e, D
MBI RWT -, HHROIECE T ] O 20 LWL KINT 5 L¥EsE T
s,
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it

ZOBE EFEREO2BHEOWTRACEI L VI AHEBRLEVER S DCHLH, %
b FH S L5 BIEKRIE Y FETHIKIE 2B G023 U T, D\ THUKDMERR 2 421
“n%am@m””mﬁvf FeR £ Y HBRC AT B 3R A BRRE O LB LT,
Fhas HEE CQREE) - 2308 - KRB K4S L, SEOMEAEEERTE 2 & &
7o VESDEIN 12 ﬁifi/)ﬂﬂglfﬁs’m.ﬂﬁﬂ RIc By T, SR LT T hrh BASRTSHE 70 - /8
TEREDHE - U ATIFET 3 AL, HRAVICESBRICH D & L,

FIT, BV ARk ol : LTINS AT 2B e v D 2305
, FELLLET ST LB EAREE BA LV,

Wisvp B SEEROMITRGC 2> TR, AR STl ., BERIC T hAEE
o BRI AREE & 2 B Tv-52% BARRRIED 70 DI dom TR e PiE L 2
oA, ECRERE R ASRABRICE ST, B USHSEEEEc B LT 0D, £oM

B2 HREEKT D SHEEORS

SN mmx Gom oalw om & 6| e “%ﬁ;
MRS & | L’|%En%
| ‘ | ‘ . )
qysem 9 ‘ ﬁlhﬁ’l = ‘SJI:WJﬁF'WJ@iEJBﬂUﬂEIJ
BEEED ‘ e !
. T ;| f“"fﬁw‘[f‘ﬁlh ai
ot i gy SO (Noptuneo ot modoste g SR LM,
= M (1951) | i ey Thyasira bisecta po FLE? ﬁﬁ%ﬁ'*
\ | (Coxran) ) ‘
| s m Doie o o
ATIRED l i \ (T A RS Nuculana cf. kongiensis 3FF 5 IRV HERE By (< 15
:liL-A;ﬁTiK“ I B EALY @A (Orura) Mk HiE0)10~25"
aaha | (952) B i 10° i
1 = T
S0 1107 o | /»E[njo éim-”:._]#o e
Sh 11 WM - TSI
2y 3k i"IFIiﬂ /\‘55’1’5. G ? WHEA Tl%i:ff(’,[;;::lgpamm iLF%V'{bf%‘HT"{ ;f%a%m
i },?7?| (1937) £ il )3 A | Natica, Mz;cim Yoldia, 10°E1F 65%1@
B | Lucing1» |
!12) o8 R m' ERE \Ibfacf;a Lima, Peclen
X b
i ﬁ@émaﬁa@f% | BREEs A k| Bk
T WN Turritella nipponica Yo-
(1927) - W - é:f 73 rovama Mya, Do-
ot (E‘T@’H gLy sinia, Lucina, Arvca. J
‘13) %QLLLI“’) Iy 2 |\Thyasira sp. ‘
l {%Tﬁ BEICE - BUR Shark’s teeth l
Wk 4 B s W W | , W k| R
# T[#’i 35 [ ? o Clementia uzukai (Yo-
(1947) s iy o wovama) Macoma [
optiva YOKOYAMA |

=k 6) M BHEFMECHB S, MMECIMARRE bR, E40EF0R0 1 Er s hiz toLBohad, Lild s
EMERS EARRMRC ¥ o CHIR L UTHEA L, L2 84 RoWHECTMEHITESBITUFTHL 2 L ORI L zoT, #i:8
Sk UTEETTRT,
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B LABRIERCEC SO LSS, o 2 TIR—RHe Bz v, 2E D,
Wb B S EBRT

HOSEBRED =ESARR - A BEEC B

WL EBER=2EER - RAVERERIC BRI 2 5 3 b,

V.2 & %R

V. 2.1 EBk/E#(Shiramizu group)

V. 2.1.1 fH#EIwaki formation)

FRBBTHAE AR LT 500, ZoREHT bbb iAE R 0% 4 e
72 BHGT, Bk - R OBEMSRICAAT L, FOE SR OMEALGT TR 110m Th %,

VIR e A G DR T, LT 5 L AR AL D, B OILEEC kS W TR IES
2~3m O 2BRELC 5, TRABO RSOOSR, YROD RSO BT
T/ A BESARC BERESTEH LT %,

A6F 0 BEHN IR AL L BB O B0 5 SR B O Ao R bR b
RD 2FH % 1o

Glycymeris nakosoensis Harar & NISHIVAMA

Spisula nagakoensis HATAT & NisEIYAMA

V. 2.1.2 BEBFE (Asagai formation)

Bl SPARNTYRSR G AR e

AR U TR o ALPEiE (PR B A R ABR L Cali L, TREOFEWE &
OB, SR OBERMOBICE VT CBEINS, Tbh, FTROFAWE DR EHT

B RREAR A O RS s, BEABCE T 2 00 E oMb e it LT 5, Kikive

Hla o s LB O MBS S B> T T, BUBT % L FBc/n b, A%, Bl
R TR MR OTRARE O BB 10~30 cm) & &ir 2 2234 <, ZoMiizflec UTIRAE
BT friba% & A Tv b,

BREGFERINZBCHIoThie VKA L, whd 5 BHBMENTEE & A T
Do T ODHEMEVFERE, COHBNR LA X 5K, AMBLEEATHLEVIZ LA
by, fAEOTHICEE L Co 5 KBEROBMCEEL T BHEOHE - L T o fiflus k&
Ve BEIL20~9m Th B,

fbfi: RFEDOLED

# ) FUKEDE F2REUEOREFFH-RFFIT, TITOSH LOZREHOMATD S RIARRATLG - BARM A &
5 AMH RGO LA RHORECH U 5 HETRED, CCTUSHLCEZHARHTL S,
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. Al A2 A3

Acila "insignis (ApaMs Ml 1 e Bt e R 4N Py Ty e ey R %
Yoldia asagaiensis MAKIYAMA s cvvepevneennsoninee . *
Yoldia landabilis YOROYAMA « -« ererrorcnanenanerons *®
Clinocardium asagaiensis (MAKITAMA) -+ c«ocooomeovmeens
Clinocardium makiyamai Kayapa (MS) «-o--ovoorveeans * % ox
Clinocardium aokii KAMADA (MS) -« -vovrvrrerieeies * *®
Papyridea haryimani (DALL) -« -vvoeieenatntonoe s * %
Nemocardium iwakiense (MAKIYAMA) -« -« - e i v F g * %
Cardita (Cyclocardia) laxata (YOROYAMA) - --v-cvonoee % *
Cardita (Cyclocardia) pacifica (YOKOYAMA):- - Ceeene *
Cardita (Cyclocardia) tokunagai (YORKOYAMA, -+« c-v-- - ®
Cyclina asagaiensis KAMADA «« - vooove v e #*
Lima yumotoensis YOROYAMA -« cvrvvrorre oo *
Thyasira cf. bisecta (CONRAD) - «:ovvohnmvmnceeenn *
Liocyma furtiva (YOROYAMA) -« v ccvuvrorromamnnie e *
Periploma besshoensis (YOROTAMA) -« v ovrvvveneaeen s * *® #
Macoma asagaiensis MARIYAMA - - -« vovrevee e * *
Tellina ""chibana Yoxovama'’ e i sk s T AR A S *
Mya grewinghi MARKIYAMA « -« ctrer oo rasezensteeess * * *
Turritella importung YOROYAMA - -« cvroroecaae sy #*
Turritella tokunagai YOROYAMA -+ vveereceaeenee ooy ¥ #*
Ampullina asagaiensis WIAKIYAMA =« -covenvevnorceee *
Colus (Aulocofusus) asagaiensis MARIYAMA - coovoves *
Nassarius cf. nakamurai KURODA - -« - oo #*
Calyptraea tokunagai Harat & Nisutyama (MS) -« *

A1 FREPHEURPES  HE BRI ¢

A, 2 ARl SAKRALT 500 m

A. 3 P9BTER SRR

V. 2.1.3 Ei/E (Shirasaka formation)

BistH . AR TIBT

BB A AP D S8 B, F O BB AR h 2 TR AL, — AN
B X o Tl BT, VIS 800 m sKAFBE) L TIHIMELIC X < LT 5,

(T3 A EBMA RS VGREEN B> TwT, TROBAE L RGNl 2, £08E
SUREARRIE D 500 m @, [ OFENE D & OBk TARES b, BHECSZOE
fEATESE 2 DEDURIC A S L &M D, BUEEOCTILBRAR X DL moTw5, R
PG LR T, BT SR O OB TIid S kel e o /Maie { 220 2
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Vg

RRMPATSORPE AR X < Lok TE) [ B B0 35 17 % IR 0 FIRICiE, 2 X 30 em Off
Y RS DO TR3S D, 7 ORI M Dt ORERAEREH E E LTV 5 B8, &
AU THRAEHARER AT L RS0 BRI s » TBH R R, B E# 1 -Hic i & X 25 B
fe HWETER S D T, R IR OO ARO/NBEE R T LRELch D& H B \WIEFE—
Bd Ly, MHREWTIRBZEDLRRVOE, BEH LI THES S,

BRRMIWEL AL HhbHA, REERIAREC I D THRERTEBbI b,

BIEI% 85~250m Th 543, R BIHHERGT O G CALER Tk fH S € il < 7 B
BB

66 BARERIEH 450 m & 72 b Ol =T Cuspidaria makiyama KANERARA 35 X0
e 0B L A5FLN Cyclammina sp. #FR L1,

ST ST S O FIVUE O ¢ Periploma besshoensis (Yozovama) %RHE Lo,
FoERMFCABOMRLEL LD, —RAEAD LR GETE D,

V. 2.2 EZE&E# (Yunagaya grovp)

V. 2.2.1 74 (Goyasu formation)

Biuh o EISFTRASUR AL

AR AFHEI B OF R b, FAPEE OFRMHEC T TR S L, Juiciftiisic
L7 o T Z 0S5 NiSHE MK 7e B & LR, ZTOEELWO TV 5, MEHH~DOEE
ST RS X0 CHET S AT, KRS 800m PEARBEIL TR /A b BRHE O R
BL, XLEBMEHRE L2 THLR TTFRIBOICAA LT 5, WIhoBa b iicm>
T, 109 <M LT %,

ABEEIE L BC AR, WHEOBRIE LB RO SHEN /M, TEHOE
SEAEN X < BEEE D,

JERCHE A BRI L O ARSI I LIRR R PURER T - PO - & FE o0 St - APY -
A WO - IEHE S £ CBUE oA O MM S8 E E h, SRR o TR
HP 5 BRI Tw5, FOESRksbhlm DFoMETES »% AIUHLC S
TIE25m LTV 5,

ABEO T HE O LIRROOBE O REL - SRR G T, A3 Bie R0
KB 7 LR o WP A SR BAE T 5o R G LRI (0 AR
ETHPREIE Y, KYBRAL OBINEET DX 50 d, 2% U CRERE
B EATVE,

248) KOTORA HATAI & YASUHIKO KAMADA, 1950: Fossil Evidence for the Geological Age of Uchigo Group,
Joban Coal-field. Short Papers IGPS, No. 2 pp 63—70.
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e BB v TIRIEIRRES T B 3~bm _RATIT, & 7eMASURIP ARSI 351 T
AREBO LT, WThd THROHEKESIEL T 525, DB X 10~30 cm 23 & ey,
KEOIE X2 5~115m, T 70m Th o,

{647 TARORPG B O KR kit 5 AR O LR {12, Ostrea gravitesia Yo-
KOYAMA DWEMERZ LN E 2SEEMEICZ L,

ot RENHARHEE D HHIMbA T ET 5% £ < OBARIERR THEIC /o2 7o\,

V. 2.2.2 kK¥AE(Mizunoyva formation)

B« AR AR

ABOTHITIEHRE T, Wit - WHOR B E~T, LR EIC/c 20T, KEHET
PRI, F O LEWTRE & T 5,

JE X2 TH80m Th 2,

V. 2.2.2.1 KEEUIEEHERE(Mizunoya mudstone member)—A B3 Ibl L HEEREHLD 5
AR - BT AT, MICARINECHEA DT L TV B, TIBTRIC Lo TRl s h
T, FOHEFIRIPTICHI 2,300 m K FEEL T, REBEROAORMERC MHL, HWTFLT
KA « TAMIC & < FHEL, X DRMMITFA RS> T %,

FIPEETROIRE L 32 BATH D, TihbAREORK REITMRA T, chic
Wi 2K YHRIEBOWMIALEILD, LR IAREHEBIEL T2,

WIS LHROE R L, WIRT, TR GATTERE A T D, & OEBRICITE
®5~10cm O b DAL, FRHE 60cm T 5 DA 5, LK ISR RITnifkE B
OREENRL TN L,

BALT % &Py URBIEIC 7o 0, BRI X < BT 50 MUTIChhD © 2 3H
WREDFRECE SPTV DA, X DEAT, poMMlAZEB 28 2 2238 Y
FFIRIR S X OB AR AFRIC S W T, BED 70 ) REWCIBFHIRC U D 23581
LTu %,

PO LOFRBHOMWINE, fki7cy VB CE S 0.5~2.5m OO 28 HEMEL T
o AEREOE X2 30~70m Th B,

67 AREBEE LN A UER Liswad, BANTFE RS KEEE e HE
% AGE RERERN OV i b, KROFRL A g

Mi 1.
Yoldia scapha Yorovyama
Lucinoma acutilineata (CoNnap)

Thyasira bisecta CoxrAD
Thyasira nipponica Yans & Nomura
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Comptoni phyllum nauwmani Natmorst (§FINsEs)

V. 2.2.2.2 KL B (Mizunoya sandstonie member)—A<E D5 AL _Fik L fo K B
BREMBEO T L ZIEA ETHS,

AR ER AR EE O e B 5 BINCZ L <, Fe LTtk U OSSR
H5,

AWFE B CHEIE T 278 FBCERROWS L 55, Pl CORmR A
E2T50% £ OBEAWEHTIIMS WHBALRL T %0 BeBaTiy, HEAR-L
FHODOKBIRO VWY o o T 503 1 oDETEH %, ¥ ARBE AR (AT
U LR s BB o K A Al s L 3B D,

AAEDIE R E 5~55m Th Do

V. 2.2.3 f# 7 JiE(Kameno-o formation)

Bl SRS ETE 2R

ARB AL D JLPGIR N 20 B, PHHUT 28I (AR DU E IS T T D UK 55
L, BIRBEC X 2> TPRICH 3,450 m KFEBELC, BIrREBHL W2, Zhnbd
MR > &, £ OEEREIMIN - I OB T 5B E b T 5, E70A
B ARAS B DT TR S5\ T, SRR —F RO E 2 U ORI b TRE L TV 513
By BAEHLIR O E ORI IS 35\ T, PR L R AT B 2 102 2 T,
BT R BSA LT B BRRELF RS 10° FATE B0

AB X TREOKBAWIHTESSBEL, ERERBCHHRO»OERERY, LRI
B CERO—F i 5, ABEI L LTHIROTIRT, B X O SR % #cfi 3
Do WO URET, BAET 5 L REEKEA L 0, BRI L TR - 558
WTHh 5, = DHRIKBTFREE LU, RFERT-Zfbri s X O Al O R AR
TFERT 5B, BUbtis Yoldia tokunagai Yoxovama, Acila eximia(Yoxovaws), Luci-
noma otukai Harar and Nisuiyana S @iz gE L, yifile ch b oBH- B N 1ig
HWEETHELMNTED, ‘

BN 0.5~2m DFE S O EMAAET B8, BT 4~bm DE ST 5o
ENB B, WO R LRI T & @R ETEH D,

RGN IE cm~30cm OIEE CHOEE L 0L, WAL DL LS,
ABOESIH10m Th 5,

{6Fi: ABEOATGTEDOLE D THo, K1 GRUse L, Magfnisgz L i,

Kl K2 K3 K4 K5 K6 K7

Nuculana pennula(YOROYAMAY < - vvvennn oo B

Acila eximia(YOROYAMA) «-ccocvrcnneen.



Acila cf. vigilia SCHENCR <« -+« rocvennn BRREE =

Yoldia sagittaria YOROYAMA <+ c-vvee-veesnon #

Yoldia tokunagai YOROYAMA « - covoeeeorennens ST S

Yoldia cf. thraciaeformis(STORER) < -« - -« - - &

Venercardia laxata(YoROYAMA) <+« -vcevenns. * # *
Venercardia pacifica (YOROYAMA) - -vrnrce- K-
Venercardia orbica(YORKOYAMAY) «« o cvvevnnes o

Lucinoma kamenooense OTURA: -+« --recvnees e H = & &
Adulomya chitanii KANEHARA -« -« ooovenen e *

K1 pspnypes

K2 fREHEFEN

K3 Lﬁiflr”“

K 4 ik 2ampisveAn
K5 doknpkirsm 2 R

K 6 Ak R

K 7 SRk fsbibon

V. 2.2.4 “Fg(Taira formation)

Bl o TS - TR

BEE AL 31, RBRMECROARRERE L ZRWHB L 2 Ab Litb 0o%igd,

AREFE OV, KRB TERSAE OO FAIE L 525 LFLLF 5 Tho
ZEnEY, MEO—EE BRI 25723 00nh 5, &2 CRIHE “A50
FRE, &%@f”“ﬁU%ﬁWE”aljw F AR OAB IS B O T IS B E ety E
HELTVDHDOT, chd “LERINWHSRE" &L, ChboiErg, RBRCITELSE
DEEBIVEGBEENR TS, CHOLOBEL SRR T S L RO L 5107 5,

& O R B
Za FLEERREE

&5 i , BN 3 W X O ES T LR
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V. 2.2.4.1 _F2chifbgessm (Kamiyada sandstone member) —A#EE TR OMHE, Wl
Ve BT T Lo M) 7 - F - BRI A~ TEREOITHIC e b, PR X
STEHLNTHHRBIROBIZ L0, = 22 BRI T O° T M) E0 R #E>
R, &SI FOMEEMOR I 0Ty B, oA R IHUIIET B O/ A TRIL S DI
AHIEE, % X ONEARRO R T b ARBICAI LT %,

e R BIAER - BEAN OSSR & 2 SRUT UV eRB R, B R RNETE T H
B AL, = 07 SR B OMAHE 150 m i L,

AR 2 L AR BT M E L WAETH 2T EOTHNLA /LR
OEBIAIFUA L, Fho s Rk ECPEA M LTt e 70 ), EIRARRIR e
DYEFHC B LI et A Tl Do REEFDFAL b Dk fednlem R s, EARNTIH
BERERREED b OV LT, TR (A B 5 AR 7 B ARk T LHIBE T h B0
= DR ORBEGE, FVEIET LT S B o HE el o, Ko X 5T
BEta e Ut RISk O Bia Aot 5 & Lo, S0 R O BB B > TSI L
7o, M LB B b PO EOBEE D L S L TV EE b e ETh 5,

foks o ORVFHBIEIRRIT Tk, W L TURO
FRBTREIN T D, REEOKE 313 20~30m
Th%bo

V. 2.2.4.2 A4AJESHEE (Honya mudstone
member)—EiztHl 1 AIRTBRATAL GRS
B — ARG A ST U C O TR
BoORHC oS E, RNEEHTRE & Fgc R

0 ' : ; :
N 2. ®. %N WS Lo TR BT, FERRS © BT ¥ H
6 SRR Fuo S BICHHTHEMRERLC 250 T %o Toks

el A D O BT d6 W T, AER /NGNS - kIR - A2 A - IS L OTRNT
FIARPT 5 D 5 MBS LT 5 134, e oALhi o i BT Ol LUt & Hiet
DY, (RSB R ETRAE LT HEF IR O YRR FRIEL Tuh, &b T
TR BA% MK O THPEHA T B ORI b FEE L T %o

AARFE FRED 22N R 2 DS L, FoRs b i (% 1~1.5m, Ti550.2~
am@#%@ﬁaﬁﬁaﬁ&&%@@ﬁ@ato,é%ﬂ%ﬁ%kﬁ@@ﬁwﬁ~L5mJ@
#:0.2~0.5m)E~T, HWIROERAZBEL T %,
%ﬁm%%fmmmkvbﬁmmﬁﬁb,mmfékmmmkvbaﬁ,ﬁKﬁMﬁ%%T
5. B0 B 5 MU RS S AU S o £ & &AL XD TRIFIIEEA TV 20
:QMﬂ%E®ka@,EémnW%GMHmvaﬁﬁwﬁﬁﬁ%ﬁk%ﬁ¢K«Pv
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2 M D BRSPS PAT LT B o ok b, ZOFFEABED &L W HEE L
Do MEBRERHOMEAMERIC AT 5 b D&, FOFHIANEH & 2vie b Eo TEATTINER: &
o TT, Bilkd AR TSR, % ik THR LB AR R e v O
AR LR B, & 5 LBa kosiEE» s 5 L v 5 o &34 E T RCRE
Thbo

AIMEOIEXE 45~140m & A7 3hBA%, k&N TFHERIC ALK S X Jics b o ik
WEZANREBD,

fbti: ABPOAFXKOLEY THD,

H1 H2 H3 H4 H5 H5 H7 H8 H9 H10

Lu”atia S, G LR FREE MO X 3 Sl @) e e i * * *

Nassarius cf. kometubus OTUKA-+ -+ ne
ANCISEPOLEPES SP. v+« < v om v vr e
Neptunea cf. modesta KURODA -« + - -vvvovene
TS 260 0@ TR 1L JE@E e S vA R Al AW 1 i St e
Dentalitmn Sp. -+ -+« oo v
Solemya tokunagai YOROYAMA - ---rovovorcs
Adulomya chitanii KANEHARA - ---voveonee

X

Solamen Sp. <+ v -revrerenin s 48 St RN
Palliorum tairvanum (YOKOYAMA) <« -cv-ov-e e
Pecten cf. Bimurai YOROYAMA -« -« v cveeeeiees %
Venericardia cf. ferruginea A. Apays ------
Thyasira disjuncta (GABB) -« - ooovmveien
Thyasira bisccta (CONRAD) ~« - vvvvnve e
LACIHOM@ SP. - v vvvvvrer e
Cardium Sp. -+ «-+rcrvorrivienis e
Callista cf. brevisi phonata(CARPENTER) - - - -
Clementia iizukai (YOROYAMA) -c-vvvnvinnnnn
Macoma tzurensis(YOROYAMA) - -vcreeerno.
Phaxas izumoensis(YORKOYAMA) <+ -« v cevers s
Mya cuneiformis (BomA) --o-vireaiiiins

Periploma cf. yokoyamai MAKIYAMA «--- .- .-
Hl Jr4aN/ekcd 500 m SEEskE

H2 AN 5

H3 J{LA&MPYJ5 500 m

H4 CANTHZ IR
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H5 G4
H6 Frihali
H7 _RjfiRe—Emny
H8 _Ejiks—dk 1km

H9 ¥
HI0 7 ilAL b AligE

V. 2.2.4.3 ZIRREVEELE (Misawa sandstone member) —HiFHE 1 AIEHRHE B = IR—
AEBITNEOHEABOIFC L {BHU L, Th2bMiCEY, FYHEEHRHETY ~T
Lo fibic oo, BRI X o TR ShTHBFEROBC LT, ORI X <X
HLTWwD, ZALLIXHEHIINCEY ToRICHEbI, REJIOIPERIE %R TR0t
DBT By SHEHDIEMT, REFHIEHE LAREEBE LR L S, NDEAROIE
<KV - AR - AR - BIP RICEEE e a AiR R LT R LT B E A, AR
HX O 3\, (IGHRE - IPREIE O 2B OWFRA I, 27 b KL SiLT
V8o
AR OV T, PEHRSERThD DARBTRABCH L TRERBERICL 53 D LEUT
b1, BJRE» ST IS AT COWHROSARGUE, A& 2 R34 Jeii & LCis
D3, —HTEHDOERYEY TS, METR LAY -ER LD L2 BN T 6
Foo ERLINATHE 7 AT, Wb AARFIRAES SRR BRI sh 5 X 5 7
BERE R L, THOBEPRLS FEAOBERE AT 238 L OREERENH DI, £
OBOTIFITIEAT, THZ RN & 27832 LIc X oTC, DLROFRA e MizfEd s
LM EALL LB D Th B,

AHE O T HILER T O - BHOTET, Ktk UIBGE Bt 2T 5, B
b R s bR & . FNVE/ NG - #1T150 5 Comptoni phyllum naumani
Nagmorst % Ee L, QRN AN OR Gl RE 2 A LCw 5, BRI ool g
LTRSS T h B WO MIIX IR O ¥ 5 i Biks - RlEOME &tz &8
bho —HCBEC A, TR EAMNDEOIETILABER A b, s & O = RS
TRIE DRI A~ e LR RS SR ORI O X 5 Il ey’ BOMORI L
LAWnBY b ERLUTEEL, LbIFC Wb MO 2 50 bh b,
B ORPEOH O KRR AT 5 & L3, RREOEKEHURT S ki, IO
INLEEADHGEEO 1 Bbiv b,

A ORI 0 TN E  TEMIERD - = LZWN#EE<T, ¥\ &2 AT 150 méb
BA% WV E A TIEHMAEOBROEOIEO X 5w bm 1T &7,

V. 2.2.4.4  ZNEHTHSRAIR—ASIBIL R « LTIt RbAR o RS RAHR BRI, &
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HBIE wUHBEERATERR &V P
B Em oM, BN seT T IR cc” o e HERE R
she B o2 S
sl o ) AT R
An: iy Zsh: ¥ Zss: B

foE TS 5 ERGHHE R & CEHR R B I IEL T 5Ed, BAZURORPK /
ROBIZZ LIS L 5 (B2 BB, ARRMHIE L SRUABEOWM T £12235T, &
o TAB R EEARZ 7R LTV Do

PO BN W IR ORI R 5 X 5 e iR T LTh B b o, MRARF
CRER-RERC R L S CARROL DR FTE A BB, ThLAREREOX 5 IelfET
HERE LoD Ohy REHELDBICTE VT S,

AL BB R O AR O L A—FRH 0 b 0 ¢, SR O OEIS L
HHEH R T, — IR A L R E D ONB D, —HICERE mm 2B 10
Hem OEFEOFEOMMEE EHEN L, LE LIERE OB TRIBEA T 5, & 2B
YRR O [RIC IiT A & D1, 383 10 cm OB 7o ZINE OO @5y, B¥em 7oL 1034
cm OEFLDHAT DM &%, X HICEEm s LI CARBHIRE ¥ 038/ RE O
b DB HDORAE DD EHEA TS,

B LHETRARD S OWR 7 LB S e oEMC M L, £ OHERUIRL 1% 0%
T, 5B EBITPIRIET 5 LEL R D, AR OE ZITALE ORI BT 350m 3 5 43
PHCHEEI LIS TRENTE < 7 0, RINIFAROSRIGR CTH# 190 m 2R LTV %,

V.23 B8 %+ B # (Shirado group)
V. 2.3.1 dljjg (Nakayama formation)
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Bt . F TR A AL

ARBRELCE R L7 L 512, TAOFRE & XA OIS 5\ TG Th 5 AR
RV TEAEGERICLD,

ABET R BRERE - WU — BRI — BT A— 0% & 1 ERimld2 R, oD
SHIZMEASE L

ARBEETIAEHE AR CIERIC S TS LS BELTE D, 55 WIERBRKICIRE I 50
b Liviguas, —ETEOMES: - Wity SFUSH-EETERET s L RN L LT
FRTCIRAT LT B8RP O 1, "W d K- e 3%,

AREALETEL - WA SRR - FHAE 2 AT, Fhebfucl
A2 TEMFEICHGT 20, 22 CREEORBT L oTEEL {2 LB LT
%o & LT Oft X1 BB S b T s ZIREIREIC & OF, RSO TN - AR
T H0F D, ZRINITER Y ib@fE’U\Tﬁ@lZl:k’CciZ%{@itﬁi‘ﬁﬁ‘ﬂf’ L L, 1 & A Y BEITbhTeo
THA LT 5, tc?o’fiiﬂ,[:@—ltdiﬂl’:’f*ﬁjiﬁk%lﬁf@ I T D2 LTHAM LT3,

ARBOE1E 90 m CEHNTERT 22 5 170 m(GUIHEHEHA) Th 5,

V. 2.3 1 ﬂ‘ﬁfﬁﬁé{‘*,ﬁ—‘ 1h5LEE B (Yoshinoya conglomerate and sandstone member)—
Bialot A ioAB R0 AT 35 S — B B LA A (0 7 L AT D SEBIL - WA (LA T U -

ARG LA - RO SR s T L OB S O R B ThH 5% BOFHEAF
Ulvo —MCAERBIC I\ TR X < S L TV B A% TR By TUEARF D © AU bvioo
T %,

AEBOR T TIE X B m OFE LIRS LT, XA be>TL (BHE
o E SIS -0 FIEY A EIC ¥ TIEMWERT S D,

OSSR RER LT AEETAE Ao LIBKR O SRIINT - B U AERIT - BT KU
WD D> T B,

AT Rl OAFE RO SRS R Nl o Ostrea % 5

V. 2.3.1.2 FHPLEATI e E  (Minami-Shirado tuffaceous sandstone and
mudstone member)—8izUH 1 IRUPFHE-L—  GUPFF - BEE R B X 07 FEIFC BT,
RIS~ 7 T TR O PR, & 4~8m Ok E X UBRE O FEE LB
T, FO_RCHETEREE - LB B ST E o T0 5o ANBRAKBE O
LMY R L, B (A 3.6 m) ZHEEAAM & LGRFNZIRIR s Tk b, &
WLUCEBICASETHS 2 L 4M5 2 LR TE S, nkANBIHc >R Gl 7
D, IOFIT LS, ABOIBRTIIBfInEEL TV 5,

AR D ALK D BT IERR T, AR OB R A S, L ERE
WRELZ R L. SRl b 12 AT Do X BIE 2 O _LATE £ A Oy 5 B
LT B, BEESHRIE Tl & ORIBEESARNO TEAE IC Lo TRMkRE ST



TEXIE O _RICEE EBARDROTH S,
ARBEEEAR B X OTLANAEICEMT 5 &, DLEOS FoSEIT AL o), 2K
& LR ORSE R I E kg b LTV %,
{617 : AIBEO TR S K2 TEEOWHHES 12 BT 5, ANDEERE Lizd Dikk
DEBENThHb,
N1 N2 N3 N4 N5 N6
ES Badeeny 3 M. delie svemasin il eene s mally oy smiye %
Lonptin P G, oo+ voes wrmave vt vasn saminis wn s %
Mt Bl ¢ BRI R R 40 s o e many ® %
Megasurcula cf. yokoyamai Oruga - - ovvoven - 2
T RES G, v T b AT s h AR Tk §ywe e o D *
Dentalitm Sp. <« - rvocrrrarrre e *
Nitculana cf. kongiensis OTURA - -« ooveennn. *
Violdhts s, 27 # 469 40 % Ve S RURAUREE G RTuEh ReE s pe o *
Acila cf. mirvabilis Avavs et REEVE- .- -« - on 0. &
GLYGYMETES SP. + -+ v v e r o %
Pecten Bimurai YOROVAMA «- cveerrereniorrennes * % *
BORmill B, o e voto w3 2 5w A I #*
Wemerduarilies B+ =4 %05 34 ake 0is o whass 55w it 10 * *
Diplodonta P .-+ - vevininsarie i *
LUCIHOMIG SP. #+ v+ vevensseremmenoisrinssiissn *
Mercenari@ P Sp. -« «rvvesresesoesisiinioniees
Macoma izurensis(YorxovaMa) (= ? Calcarea
(GMELINYY) «ovveeeverensveninunsiinem s * )
Spisula sachalinensis(SCIENCK) -« » -« xrvee-v .. &’
Mactra spectabilis LISOHKE -« -« v« oo nes e 2
Peripioma cf. yokoyamai MARKIYAMA «-cvovvee-e i
Carcharodon ? sp. -+ s GG AL PEEEE B *
TBOTIRRL By, = oo i vt w08 Basaan e e pads o i

N1 JEESFALR
N2 EAAOH

N3 #y7
N4 HIT-Es
N5 4l

N6 /haRifiE ol
BLZE R Lz X 512, EBIAT O S B NOBRETH 5/ GESE O /NI TR DS,
BAMZ B B &, SR ORFED & 0T, WEAERTA- AR O BHITH A &
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AVRIEA L7co BEINDSDATEEHYLL D IR LIALANE TR D & 5 b C, TR -1 T 2R
HIPBEDALAR LB LT, Lind &3 5HiEHEHTL S,

/DTSR T AR

1 Dentalium yakoyamai MAxiYAMA

Adulomya chitanii KANEBARA
Nuculana onahamaensis n. sp.
Yoldia scapha YoxovaMa
Pecten kimurai (Yoxoyaya)
Cardita sagamiensis (NoMuras) %
Lucinoma acutilineata (CoNrAD)

Saxidomus ? sp.

Macoma izurensis MarTIN

et
(=

Tellina sp.

i
[

Thracia kamoriensis n. sp.

—
Do

Periploma sp.

i
w

Phaxus izumoensis (Yoxovada) (EhHI4SRE)

V. 2.4 FAE# (Takaku group)

V. 2.4.1 IEARE (Kami-takaku formation)

Bl . HBEGSAH REA

ARBEFAHK OIS L, LR - R BHHRICIEO T, FSA - 5 21 -
HREA~TEMAETE RS T 530, K O R IFERIND & LR 3 TaF5 LT
VWhHL O, RENFROARS LIHEHREOE LR 1km % T, FCIRD BB eafiL
TwBH b0, AR OIS FEE LTV 5 S 0, d X O FI B e IR
FEEBE, b bR LTV B S D% E b,

ARG AHE BN L Lod DI E L, PUB e RS lE LT 5
(BFHEER XU 1 MBI,

AR & UCREETRIEERYE 2 & 7o O T, ST BUEA O 2 8 & 2 233 B,

BEAERRR L COBETE, DNERPLERRD X HEEEni-L 0%, HESET OE
RINEP B 2TV 5,

WAHEI T LR (RER GO 2 b 5 2) % B L, B ARE T, B SR a2
HRTHD L TERFIREEL BT 52 2435 5, LIE LITEME ALK O MbEE 4t

KEDHEEIT20~T0m Th 5,
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[t . JEpEskAs . Pecten kimurai (YoRovAMA)%, BAFERICIE\ T Ostrea sp. %
ﬂzﬁé LTCD

V. 2.4.2 #E 7 #AE (Numa-no-uchi formation)

Bzl 59« AT EENTE 7 A

AR IR LTI O _EEA L S 7 - BRI 23 Tl D IR 54 LT B iE
By BRSO A2 BIREIOFDBIZHT T, ¥ 2/NRE TS 5 23/ EER DT M &
Wi s TS X SR LT B,

ABEE L L CETEAE ORI Hleo T 5, BEFHIIRR A B3 2558 BALT
HEERMV LTI L e B —HOZBBIOREL b 5\ Bl E > TR RT C &
BED, EFEEAHELTHEREBR LTS 2 LB D, RS o Mk
BEEIN, LFEB2m B ISKEMEABRS,

ABEOEZIFIT0m T 5,

e 0 REHCERENCRED LU EERDY ek, L EE AR LT SET S
Anadara, Dosinia, Nuculana, Natica, Turritella 573 B2 &4 2 b ik AR OB
D1>CH B,

M1 M2 M3 M4

Calliostoma cf. aculeatum SOWERBY » -« vvvvrreetrvionanoas #
Turritella numanouchiensis IDA (MS)« -+ -ovovvenenonnn ®w® xp

T, mabsuii IDAQMS) <« cvcvsriennteinuiiean i, %
TRREENE P, 36 0046 1 Abams w wuss buhE HEh5 Erdorh £6 28 o b « &

OGNS B =« == vn v moswobin dmm 3o s oaimm s o ns el s 6t %

Naticn (Notorochlts) sp- s« - srsirstias vt it ismsivssus %

RPN @ o< et s e Sy om0 * %

Sinum cf, yabei OTURA -+ o vvvavearrvincimmerinivereeon. & % .
Shichiheia Sp. <+ - orrv o m e e *

NaTSarmE B Ferie =o0Rie « 35 eem a5 s R R 9 B %

Oivellg SP. v --vevr vt i e s * ¥
Turvicul@ Sp. -« v-ovrrri e e -

Actacon sp. - - - i
Ringicula Sp. +-v-vv -t ecesiinesi st %

T CYECANG SP. v v e BAEBNES HTRS *
Dentalium 2 Sp. <=+ - onre et ones i e s e .

30 BARESUIC Lo T B NETE LROR, SRS AR AR ERASET HOT—REH LIZDTD 5,
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Acila cf. mirablis Apavs et REEVE -+« o vvvhiviniivnnn ®
Nuculana cf. kongiensis (OTUKA)-- -« --cvcievervien o, U
Anadara watanabei (KANEHARA) -« cvrvvverneiennns ROT TP *
IR B0, - weonad e e 1 {00 . v 615 YR G e A0 W A E R0 0 *
Pecten kimurai YOROYAMA <« v v ennr et ommnroneremumecnans *
Venericardia ferruginea A. ADAMS-- -+« o-vvve i %
Venericardia cf. orbica YOKOYAMA - -covvrvrareniit ey -
FIEBIG, Bl v ¢» =0 uminwusmut onmmb oo amp o s Al g o 4 2 o K oz %

Sl nermriss B V6 RS EPEIE L b 4o e s B o de o B *
UBTall B B« soivs wopnar s s 6w mims y oo s viovs e o 10T 0P W 560 ) 0T *
Macoma izurensis (YOROYAMA) <« cvvvvrraen i, #
Macoma cf. tokyoensis MARIVAMA «- -« ccvoveiniiin o =
Solon of. grondis CoEnaD ~« et onsessmevns v os oo wmssni *
Mya cuneiformis Bous- oo oot *

M1 SRanTiergeg PN

M2 #H/’K

M3 AR

M4 EEDOVE ) 2km

V. 2.4.3 FEAE (Shimo-takaku formation)

Bl . A AR T EA

KEETEADILH /KB e LABSATT 5130, TEADHE 2 HFFRE- 1 liek
TN 25 CRET Do F foPidesh o R TR & RISk @l L T v
%o EDERMEFHELIC LT 28 L T 5,

AR 7 B OHIRERS A KRB & Fo o TIAEST & e BERS & TRED DT VREIN
RN H TR - TV 0 R - A FTIAEATREC 3 0T 5, TR TN X R IR,
PO D5Eae LI/ DA ITTUR RS, T RN TI  B LEE O i T s
BCiziEMzE g %,

AT E K TR 2L 80~170m 12§73 5,

V. 2.4.3.1 whaefeiEh by yBE (Kamiyasaku tuffaceous siltstone member) —Hi
Kttp: BEHWHEE—AREREOESLHADOKRE 2L, TEARO 2HEHS L ST
Bo HHRDEERITRRS ST, & FCERITOWHEPAET o BT DR % &
ATNT, BEE TREROTEH DA, BIET 5 L ROOFEE U TRBIZKAGK LE
AU BR (T 50 BUAHIHR 20V LR TR O 2 B A TV 5,

AHE DI X212 50~80m T, TEHABORMARDIE S DANELL FIZET 5,

V. 2.4.3.2 sy 88 (Usuiso sandstone member) —hisbH : SRNSHM—ATL B
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IFFEA QAL LTI, A RERITINE TR O LTl HHRCaAi L, TR OmAT
Vel BN S B B s DTS 3 5 LTS rt OB I B © % B TFRENIIRA DR E el
BT TR A7, TEAGTEISIC T, 1B &8 2.5 m O -RERITI -
PR LA G OBRAM S b o T i e LTIRIBS T 5, AT
ERHOMTE 2 LTWT, BEWr LOMIBICIRIRE LS = L2 Bo

WA (R B9 5 ey DR OBRITAT T, B v v MR il - 2 03%
Bo BALT 2 L FHIAE Do

V. 2.4.3.3 EMEAKITMRYHEE (Hamamachi tuffaceous siltstone member) — gzt Hp :
RN M) — AR B T B ATE K O AL 5 IR MIEEE 5 X O L AN & i B3 SR
ek’ 71 O a8

AT A O AT E 2 DT 2 KA OBIER TR & 1) D 2\ BRI
PR LHEb S 0BT, BHSEHhD THENTELZ, ABOE 23 40m+ Th b,

V.3 WAk

3

V. 3.1 #1 5°)

V. 3.1.1 RS

AHBIRNC 351 5 MR E - OHNE O PERIC 1%, —Hesli N 10°W, izt E5~10° % 7 +
B LTI IE EW, #i N 10~15° 2 70 0, JeCli—HeER N 20°F, 62 NW
20~25°% 7R L, HUIBCEHAB IR WIS T T S LR nRHEE A T 5. c D
PN B\ T O MR IR O & D Mg RS T, Wbd LIRS R LT
Blcdd, F O ML RIS S PSR ML T, DRSS R 2 CE ezl
Bo ChE/MARRNFHLE A5 D,

e/ BRIz s TiE, D AERMAHGE EIRETE O 7 bl Skm A D B L, (3EiE EC 1Y
ST BT, MR INFIOPIING L WO £ 5 LT BIET F ieLe T
RPN TIRAR N 10~40°W, 1018} NES~10° 2%, HOCHELsic = R < Wi L
T Bt EW 270h, U 10°%W eHift L. PifiEd e BRI s e R T L
B THHHHC L > TH B R T B,

v.3.1.2 ¥ B
FUT B 0 12 E s i NWW—SEE 1oz b, AN Bifgrc i 2 1 kgt
& (dip fault) €, AMRZILPHEFHEBLITREL 2H LT 5, AR O A
NW—SE 1252 % 1158 B3, AR 0P I BEEE LT\ 5 s Ko, Fikbmicgs



29

<

A\ e S — N
e =———
i N e—

[ T ————
N = __\7\\
e
5 e

- A3 =
b Fl(ir:‘ﬂ%%% )

Ee R om B OB EE R R

2ok Bk, MEREAY NW—SE 2 4 FURINETE &, Pl o4k T =Kk
E R R X O P FTE R %@k%%fﬂﬁ,ﬁ%@mﬁﬂwﬁmkmm¢akﬁ§é§
fEhh, RHIRDZE BT, AFNHKL GH7eSHiFick Tl REFERIEL A 25
T NW—SE 7L NWW—SEE 0 Fi% b b, HAETOMMEETSHD,
cHEHDEN, ENEANAEERRCE a) HEOEREZERL X 5, Wbl
Tl o T E0ER Y NW—SE 205 EW 12, X5ic NE—SW » AUgiikiz 36iE 3 % B
MK B (P B SR - M T BT 236 b, b) o s RO B A e i-t 252, b
Foind, FRBIEHEINC O DA L 5, EMICHET 5 BESBS, 51T ©)
B 7 IR L & Bbh 2 /N B RBEL TV 5,
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V.32 Wi B &
V. 3.2.1 pRETEDL

V. 3.2.1.1 (iR

AW R E IR R O HARHOF L) 100 m oMU AT D, [LIEREO#IPT 500 m i
ECHEEFMEE L, #1,600m THic/Eil L, # 700m oM CERHEICHL, S5ICH
500m C 3 ENCHFIE U A B HECAT D b 0T, EOHR ORI 4km 1k X
AT\ B

= OB RS HI R B 0 12 DEE 5 25Tl s, BB 500 m O T N
T0°W, %} 50°SW %R L, FOLHELIATRESE, ORILEE TO BT, gl
SRR b TEAROR LHE £ TOMBEARE L, BiFOWM ML TR OFl 2 O
HehiE LT, THPENE TOERE L ZicXhd,

AT B DI AT H) 500 m G ETHE B [~1) kg st o

V. 3.2.1.2 FikinE

AW T PE 5 1,200 m DS % 1303 §EELINNEIT B U, R okl ol
BT L, B /F e, aEE 2,600 m Kk X.8, BHALARD 79
FOMBABEEARHETE 525 HAMETFOERE LM, TicbbEiEoRmailE
WA BTSSR b S AR E A HE T, U RIS E S © B R-LE AR
ERCE A HESIEE L, FOWHE 120 m MR 2 HESEE B,

V. 3.2.1.3 TEREE

AW AT ER 20 b (318 NWW—SEE o2 h, % ORI 35 IERRHE O TIPS #) 700 m
GG RIS & L, PHE SRS OV 5% 600 m CEIFHROTFH Fic %+ 5, #HED
ITEH2,600m 18 X ST T OERE T, BIEEAMNL TR 65° KMt LT %,

HIFIC 317 5 W B VIR 5\ Tl BRI O B E SR E R A -TR AR Y, e o
FREH L THHZHH0m B L, FEOHET H~H Bmcks»TH50m 2731745
Hormap o I~ B s Tk, W R O MBS L IAR A R B & el o SRS R » 2 L
FOWMEOHEEG L LD 200m LIRS,

V. 3.2.1.4 @/ ANEFE

AW ORI Y EERR T E v, EIRIIHERER 2 AEEHO 5 250 m Fd,
13F EW 5 THRET OERR LR bh, 0o H80m e nrd, oD
Wi g O P FEE L 2 NPT OMRIE FIc# L, IRFERE LGSR £ T iEL, XL
#1750m 1=k X s,
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V. 3.2.1.5 /7 REE

AT RTINS oMM A D, HIGT IR ETIE SIS R E D, Ebic
FOALH ) 650 m TR T 5 & RZixEN D, EEH 3,700 m(7o 75 UEipifE o)icds L o0
BFET OERE T, Emi3iE N60°W, gt SW 45~50% 7R3, +OMIETHIETL < B
EHIDIED, EMPAMCERS X CEOBEORTH BRTX 5, RS 2 AR, L
TREVELLPT TR R AR ET IR EHE B, £ O DRI I\ T, A RBE AR FTIAE R B - B IR
WPEEARTTINRARIE £ COMB & 23 L, T o%RuIEHE K~K' W) T 55 m, #H (L~
L’ BE) CH 140 m ZifEe s,

V. 3.2.1.6 FRibbiE

AT R RMPE T, Rikid 2 AT RIS R L CFRRKib o R 2 B 0. — Bapd
BFTET 50 FOPHNORETE bbb, N70°W OB Ll B & v T T
Ho T DIEEHI3,000m T, HEE T OEWRE & 273N b,

SRR CrsE e s EW G, SBHREA R O 7200 = ORI HEL T ThHL 225, BiE
PN RN A IR TR, RN 2 gD BRI E £ TOMBEATEEL T A,
FoEr L~ WMETH110m » il S s, BB O FIERC B\ Tk, Fo—fl
FIN60°W, s} SW 60°% 7= L, % Oihilicii EEAR (RS 2 & i VEst A I IR S+
B¥ COMB, ALPGICHE OMEELY S O TIREIL Tk 0, BB OTHINIC 1T _EAREL B
My EL IR AR B & T OB A% ,Llfa N 60°W, #§i#} NE5~15° # R L CHEL, # 0k
2 K~K' WiETH7Bm sfEE s g,

V. 3.2.1.7 5KbiE

AW R AKREK O #4300 m 1 Bk O JERER i 5, NW—SE 5[ OTHPEMEE
TOEWRE T, BEKEOMETR Tk, ZoER N70°W, i SW70° 2540, Iy
KDL st Thedz ) N 40°W, 414 SW 70° Bl LT\ %, < OWE Ot 2
B X O TRE R TN RS, M ESAR 2 AR L 255 L, TOEEIR
K~K BiETH120m L bhs, 7ok s OWBOINEESLE 7 NBIZA D, HEb
BIETEHDH, BLHL RBAEL THETA O X, *0OWEZ#3,500m 2k
LATWE

B OWREOEMT, AR O EERE#ER LG ARNE> bR RBCELHE %
o, EW FHhj: NE—SW 5D 2ZEBEAFIEL T 5, W) HiFlE CHENrE
WM U C R ORI R K B, Fede o F ¥R B~B WSk v T 15 m Rk
FTER

AR BSRETE R O XEE, AWE O LD BINE O FEICE 2B Lo TRERE b
B AL S EFEE L T\ D RO 50 DI, BT OVEIRES b IERRE LTI A
BHICREH 1,600 m(7 72 L HF RS & £ 3) OBARR B C, = OISR FARRSEERM 0k
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-‘:’~J 50m W20 FIRBT LM O BIC s\ T, L < BEEHR 5. T OXER N17T°E, #ifFl SE
0% % R AWK T OIEWHE CEMBIE) T, TOF sk albm Thi,
COWEEROEE LT EOWMMICEEEMCIRET L /DBIESEEA L DB,

A b P ARG,

V. 3.2.1.8 pPibiliE

KRB P I 1 A IR L, AL ORI A EERMR Th B, Ticbb
DWF BRI EEAMEREE ) 53 U F o€, B OB & A L ofEn. 2k

ST 1,500m EOCEFROFICED, Thibikica S63CE Bl T, M
AEH R O JEES R RESRRIE 2 50T, BN 5 O [FIARBEBE O iR T T 2 K AT i
T, MR 3V T OAEE 12,000 m i3 X .5,

ZOWE O BEL, BAGUR - RIEMOABHEORD L CHEEND, Thbbi D
M TR E oAl A B IR LAY, WG I TH BB AR TR B s FE L, WK
3R N 63°W, i} SW65° OB CHE L T\ 5,

T DEAMATURIGE T, TR s Tl 2 4 50 2 DR ORICH 5 SfiE & iFE & 28
AT LTI, R NB0° W, iFl SW60° ofgmas Ao, B Jofilis KA
HE THEEERISEE Ch 5o ¥ RIS 1Tkm OFF €&, 2/ N 88°E, fgiFl S59°
DEBEABESID, RBERBEEAIMATE AL DB chbhTh 525, 75 - KT
BEFOEMIKE L, TR Ity 7Y~ TEWTHEDTHET A LT
IR HWETHETE S HMNE, MAOKBREAERS Y HET L e, L{—BThrcs%d
B ENRTED,

& DERBEHINTE T O EWE T OFINR PRI C i s LB ot R B ALD & Fi3ig
I FIBCER BT TH 140 m, 5 R CEABFRATBR FMGIRHN » 7B T Wi
Je) & THy 220 m, E~E W7 (BB L0722 138 & T PR e B g _1-46) T#) 340 m, #2
AR5 R M RS (F ~F ) o 72 B S (BT ALR) & =R HE R L (W8
WD & THFI380mM ThHA, KEE ORI IR 2 RMWRE O 8T, riIREE
DAL i, 7 R TS, NSRBI BE R TTRAREL, OO FIEREL L
TH#I1190 m(G~G’ Wil ) Th 5, EREHELCLRBEM P~P cabha L 5ic, /8L
FEABEBELT, RHBBOREINEL AL kB ELI, FOHELH30OmE,
AT R, o OES SXBICHITRAIRAE L TL o

JOSHE BT TR LRI AR RS, A R RTINS T, £ 0%k
T 440 m TH ALY, BT O NARPEE T, WE OO RERATE & O HE
SR TSRS R L 2 E LT T, ZOHIHIH 200 m A LT B,

P E 7K T e T s, B RBORKY IR 5 L, BEHNMO L odtilod o
AR LTHI 3,500 m P A LT\ By E o2 OWFE O T, £ 0 Ik TH g o
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FEFNLERBE TS 575, ERMERHRO b O3 dbfio & DI TRLR E L,

L hBr o TERLTAE O L ABRE SR X5 AeREFR TR 5% £ ORI OH
B2 bH TP IATHRHIETES, ChO LB D X I b O FE LR T

LThbo

V. 3.2.2 BRI

V. 3.2.2.1 ©BEHKRE

TBHEEE LBROROFIRN L, AU E 0GEFPHETHRED bR D, TDOEMIT
i NBOE #5211, JURE@ENILEE 2 00 5900 m oS TRHSWE ISl T4
PEACEARE I 7 AR O AR RAE 0, MU R T EE L, £ OEEEH 1,000m ik Xk
Lo T OWROWEAMBEGIED STV, SE K60 HiFT AL DD L 5T, FoEER
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Résumé

Report on the Geology of the Eastern Part of Yumoto,
Iwaki District, Central Part of Joban Coal
Field, Fukushima Prefecture

by
Kanji Sugai and Hiroshi Matsui

The Joban coal field is situated along the Pacific coast in Fukushima and
Ibaraki Prefectures. The field surveyed lies on the center of this district, comprising
an area of about 150 square kilometers. It is a rolling hill with gently slope ele-
vating about 150 meters above sea level.

1. General stratigraphical succession.

Epoch Group i Formation Member '(I;Ih}lcmkgfsg Rock Facies Fossils |
| { Tuffaceous
| Shiiio Hamamachi 40 siltstone,
T ];mku Usuiso 10~ 25 Sandstone,
R Kamiyasaku 50~ 80 Tuffaceous
2 siltstone
S Anadara watanabes,
G . Fine sand- Nuculana kongiensis,
& Numanouch 30- 70 stone Dosinia sp., Nassarius
| Kami-Takaku 20~ 70 Sandstone  Ostrea sp.
Para-unconformity
) 1O Minami- Tuff, Fecten kimurai, Mac-
g ﬁ'g Nakayama Shirado 55~ 85 Conglomerate fra spectabilis, Maco-
S ¥ . Yoshinoya and Sandstone ma izurensis
E Unconformity ) = o
(local conformity : L ross-hedded
- %{;iﬁ‘za lg_lgg sandstone,  Thyasira bisecta, Pal-
Taira K my s 10~ 40 Mudstone, liovum taivanum
IRy Sandstone B
o Yoldia tokunaga, Aci-
= Kameno-o 55-105 Platy shale la eximia, Lucinoma
@ otukai
=
2 - Sandstone,  Thyasirva bisecta, Lu-
o Mizunoya 5- 55 Mudstone cinema acutilineata
Goyasu 30~ 70 Sandstone  Ostrea gravitesta
Unconformity
Shirasaka 85-250 Mudstone
% § Clinocardium asagai-
5] g B " 20— 95 Fine sand-  ensis, Mya grewinghi,
& £ SR 3 stone Papyridea harrimani,
35 0 Feriplema besshoensis
Glycymeris nakosoen-
Twaki (Coal-bearing) 300~340 Sandstone  sis Spisula nagakoen-
Uncoenformity
i Granite,
Pre-Tertiary Basemental Aepbihoie

Rocks



This table differs from K. Watanabe’s® which has been accepted as the
standard opinion in following two respects.

(a) The Misawa formation, basal part of the Shirado group has been con-
sidered that it is in unconformable relation to the Honya formation which is the

uppermost of the Yunagaya group and represents the transgressive facies of the
Shirade group.

(Fig. 1.) (Fig. 2.)
K. Watanabe K. Sugai & H. Matsui
T A T S e L LR P A
29'959902“72'9'”2 a8 oy [+3 2 9, |
® ¢ Nakayama B & B & = WO TReren |
s o Wif and shale : T % & O 3. 6 S B

Shiradoe Group VBT s T T OO0 [l 10 B
e 3 =2 0) +j0 Ve o _®.
e 'y v 0 Misaws sandstone or B A L B e

Nakaya fr "m;'.mn] Shirade Group
v % P,

g ‘0.0
pooBsbgseac 000 2\ unconfarmity

rconformitys

ot R 3 e TR SOt 3 2 4 |
i aaa ) i 'Misawa member <D A
unconformity ANRARI R ARAAAANNASY ot .

CRRC
‘Henya member

Honyz shale <BAB> <BA D

Taira formation

‘Yunagaya Gronp

1 " ee+ Kamiyada member }
Yunagaya Grosp

Kamenc-a shale — Kameno-o shate

Andesitic agglomerate

In the writer’s survey, the Misawa formation rests upon the Honya forma-
+jon with an interfingering boundary each other as fig. 2.

Thus it means that the above two formations are in inconformable relation, and
both are included in the Taira formation. These two members intercalate andesitic-
agglomerates in several horizons. The Misawa member is a regressional facies of
‘the Yunagaya group. On the other hand, the Nakayama formation is in unconfor-
‘mable relation (locally conformable) to the Taira formation.

Then the Shirado group of K. Watanabe should be used only to the Naka-
'yama formation.

(b) Watanabe Sugai and Matsui
- {Taga
Tapa ¢ ” | Takaku

Shiradec ~ ¢———— Shirado
Yunagaya ¢<————> Yunagaya
Shiramizu <—————> Shiramizu
The Takaku group is the same, defined as the Taga group by K. Watanabe.
So-called “Taga’ group developes throughout the Joban coal field. But the
“Taga” group in the district of Futaba (north of Yotsukura), Iwaki (Yotsukura-
"Nakoso) and Taga (south of Nakoso) are not similar in characters such as lithology,

* Watanabe, K., & Sato, S.: Expl. Text Geol. Map. Nakoso, Imp. Geol. Surv. Japan, pp. 1-77, 1937



occurrence of fossils, paleontology, stratigraphical relation to the lower group. The
“Taga™ group will be separated into two groups.

The older - - - - -- the Takaku group +------- - in the Iwaki district
- ---- Miocene.
The younger:------ the Taga group -+ ---+-«--:- in the Futaba and
Taga district -+ -+~ -0 vt Pliocene (or upper Miocene).

The correlation between K. Watanabe’s and the writer’s is as follows.

Sugai and Matsui Watanabe
[ Hamamachi
member .
liibs eenitsi /Shimo-takaku Usuiso formation
Takaku ) formation
group 4 Kamiyasaku sl Ber .
{Taga) member ) -l Taga group
Numanouchi
formation \
Kami-takaku o Kamamae
\ formation formation
Minami-shirado Nakayama Nakayama )
Shirado member formation formation
group Yoshi s :
= moy;ember Andesitic tuff %;g&g
Misawa member ] -y agglomerate
aira formation < Misawa
Honya member intercalating Y formation
Kamiyada . agglomerate .
PRBTHBEAY Honya formation
Yunagaya
group | Kamenc-o Kameno-o
formation formation Yunagaya
Mizunoya = —» Mizunoya e
formation formation
;Goyasu formation Goyasu formation
Shirasaka . —> Shirasaka \
Shivasian formation formation
group Asagai formation Asagai formation
Iwaki formation <— Iwaki formation Shiramizu
. group
Coal-bearing
formation
Basal conglome-
rate formation
Pre-Tertiary Pre-Tertiary
rocks rocks

2. Tectonics
(a) Synclinal structure

The synclinal structure has become clear by the survey. It was considered in



this field that the Tertiary formations diped to the east monoclinally toward the
Pacific Ocean with a nearly north-south strike.

In the southern half of this surveyed area, the strike of strata turns from
NW-SE to E-W and to NE-SW gradually with northward dip, and the structure
forms a broad semi-basin. The inclination of the strata is gently, nearly 10° in the
westside, and gradually turn to 20-25° in the east. Sp this semi-basin structure is
asymmetric and the axis of the structure has a north-south trend, running from Ona-
hama to Kami-Kuramochi. This axis is now named “ the Onahama synclinal axis .

In the northern half area, the Onahama synclinal axis extending norhiward
is dislocated eastside by the Shirasaka fault, and runs almost along the shoreline.
So the west wing of this axis developes on the land, and the most part of the east
one submerges in the sea.

(b) Fault

The Shirasaka fault traverses in the center from NWW to SEE across the
area. This fault is a large fault. It’s lateral dislocation which has been measured
by the dislocation at the base of Kameno-o formation attains 3,500 meters. The
vertical throw of this fault attains from 140 m to 380 m. The Yamazaki and the
Harakida fault are also similar faults. These three faults are normal, usually dip-
ping to the south with an angle of 50-60°.

It shows the most characteristic feature in the Iwaki district that a synclinal
structure of N-S trend is cut by a remarkable and regular system of faults with a
strike of NWW-SEE.

3. Coal

(a) Occurrence
The coal-bearing formation is the Iwaki formation, the basal part of the Shi-

(Fig. 3.) ramizu group, and crops out at the eastern

The First Coal—Seam

The Second Coal—Seam o L foot of the Abukuma plateau. It contains

six coal-seams.
Of the six seams, only the third seam

has been extensively mined. It has a thick-
The Third Coa/—Seam |
The Fourth Coal — Seam I
The Figth Coal— Seam
The Sixth Coal — Seam

23 ness of over 2 m, extending more than 6 km
in strike side (N-S) and about 600 m ver-
tically under the sea level in dip side at

sa-45 a place about 2 km east of Yumoto, Joban

coal mine. The forth, 0.5 m in thickness,

Joban—mine is thinning toward east. The other are
(Schmatic Columnar Sectior)

locally developed.



(b) Analyses of coal-seam
Coal-seam Moisture Ash Volatile Fixed Calorific Caking Sulphur Specific

¢ 27 Matterss Carbon#, Value cal. power 24 gravity
No. 3 411 19.00 43.85 33.04 6243 none 2.48 1.30
No. 4 7.31  26.99 33.50 29.20 5374 none 0.76 1.30

(¢ ) Coal reserves
As above mentioned, the third is the most productive and the forth is thinn-

ing toward east, the coal reserves have been calculated about only the third to the

level 1,000 m under the sea level.
Coal-seam Proved Probable Possible Total

The third 6.4 27 66.5 100.0
(million tons)

It is necessary to assure the existence of the third coal-seam which belongs to
the east wing, by test borings of 800 m depth at Ena and to know the submarine
geology by the dredging survey and the seismic prospecting.






The Geological Survey of Japan has published in the past several
kinds of reports such as the Memoirs, the Bulletin, and the Reports
of the Geological Survey,

Hereafter all reports will be published exclusively in the Reports
of the Geological Survey of J apan. The currently Published Report
will be consecutive with the numbers of the Report of the Imperial
Geological Survey of Japan hitherto published. As a general rule,
each issue of the Report will have one number, and for convenience’s
sake, the following classification according to the field of interest
will be indicated in each Report,

a. Geology.
i b. Petrology and Mineralogy.
A. Geolegy & allied c. Palaeontology.
sciences d. Volcanology and Hotspring.

e. Geophysics.

f. Geochemistry.

a. Ore deposits.

b. Coal

c. Petroleum and Natural Gas,
B. Applied geology d. Und.erground water,

e. Agricultural geology.

Engineering geology.
f. Physical prospecting.
Chemical prospecting & Boring.

C. Miscellaneous
D. Annual Report of Progress
Note: Besides the regularly printed Reports, the Geological
Survey is newly going to circulate ‘“Bulletin of the
Geological Survey of Japan” which will be published
monthly commencing in July 1950,
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