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0.5~ 1mm KT, $EIEBLORERICELLEGZRLTWVS, I
SIS fRIE 2 B AL 72

TREEAD X m A
F1mm KCTHETENLTH D,

AR BRSO HAER - S
vreixor gy 7 MilkERT,

QWL - FRVEH - FE AR Y

No. 12 ¥EiEA%I1LE (Xc)

BEGh : Bl R A - %@

BEAFT I ~3mm K TERETHDI, RHMBETHELL 2, L& ICHRB
WMAOUEYRH D, MAMCHERERILL TV, HEEAIE 1 ~ 4 mm

KTHBETH D,
LERER - HAMA - B8 A TABYER - BERN . R—F2A -
KA

Er2XvT 0y 7l ERT D, AR-TADYRE - BERBLOAR
—HALGE ANy FRD 2 VIEMRIK %2 2T EICFEET D

FE2) ZOEAFESIEE2KOFFICHIEL, AN ECRINEZFEFICOVWTHRETH D, BTk,
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LREBE /DRI, FRYIEB X OMER T TH LN, ESIE20~50m T
—RRICEIENRE L, —HEEREE Lo TV D, SAA IR A MG ZilE -
WA LR - ARG - Sl XRE R ETH D, ARIT6HD D H LT R
cT, iZT_XTdacMThHD, HMOFEHEIZ L > Tllle, d—c, Id—c, Vd
—cR EDHEMMEDENRD D,
No. 2 #liAZkE (1o
BEgh : #HRA - s
BEAIZ 05~3mm KTELRTREREMETZ LI AV, ~HIZHEEBHBTDH
BMNEXZICHIBIBERKEL, FORNCHABAOONEY NS 5, Hil
AL 0.3~1mm KThn7ab L@ T, gL - Ay EICAE L TR
Baied. FBICHMENDOKERRD 5.
TREEA - BT
AR RER - HREA - S w7 ALY ER
MRCIRM#Z 29D, AEBLOT ALY EAIFMOIED OMEREZ O T
YEFET D,

No. 5 i SRERE A 0 XA (Vdoo)

BEgh : B A - MG - R - Sl
BEAIZ 0.3~3mm KTEL R, LEMNHE TREMETISLEVELIR
W, BRI 0.3 mm KTEERT, BB AORIEBRE AT 5, KR
FRIVOCEEMA L I~2mm TRAETH L3 EITDL 2L, OWFb Hft
Thd, LREAIITHEMERDOKIEGER D 5,

AR RET - WA - R R - kR
RAEEAITDRET, BAEAORKIGHRERT 5,

QIREEW @YK T A b - RERMESEY - T R L

om 3 B A RE

BARE (4 FEIER (1951)") 13EANIBZEAICE Y, BbioLIlak
INHEEEDCE - BEE - IER Enb R 2 METH D, BEEDRPNLIT LT LR THE
PO LA 2 ET D,

B JERATE ) BIRB X O ERRD AR A DIRO Lk

DEELVBE A3 b ICRIE BRI, BUEET 25/ R R )

FCRARICHIE < oo L, —EBHARITH 2 ILAHEIC AT 5, AN OE S idHikic
L0, FBULLIET D,/ WILAE BRI 100 m, BEER 7 TIEK 200m T
bHN, MFIATAT LAY, REICESZH L, BRYI G T8 700 m 2
T5, ZOMIONFRNRETIEESICEEAET L5 Thony, MEMHEESEMET
HHT-0, EMEZEET ST,

B OAREITR OICHEE - A X ORI KINEEEECE ) DR, ZiLh D7eh
WCERERE, FNCRIERER L OWMBCERS & #ite,

HEIT TS~ MBS T, BURIZEAELZIEBEDO O THY, EEITRITEIX
B, LEIIWETH D, BEEKT 2LINEE TAORNBIEF OO L IF SRR
DHLEDOTHY, FTHEOMEENRF TRNI ENEL, T L ABESE KILIBEEIK S -
HERE R ABEE & 2 WIT KU EES E PR 2 DRHEL D Z L BE,

BB TR~ C—RICEEIKE Th 5, BEKE W EIIRG SR~k b 5 VTR
BEETLOTRIEE LTHATH D,

Wi & HE LIEARHANCAVIRTY, &5 WTHAMICERET 5, Zhboas
F O ITIE UIX UIEHECRAE PR EN TR Y, Bl IERYS) 10 Bt & /R o E
DIIHIZ I T 2 AE FTEOBEE B X OWEOEHE, BN ILHALS OBEE 72 E D7k
WWHROBND, BEITERIREDO LD, HHWIHEHECHAZETIHDOTHLN, ¥
JROVEDH AT IZA DR TH LN DA ITIRBAT, 2L OO 28 ATV

5

AT AT EEE B L O E FIIT LIF UIEH 6 ISR T & 0 B HHER B L1 4 6

(A) HE{RBHERE O (B) MBHErE BRGHOH
s : MBREDE ms RS s BE cg BE
cs * Mg cgBE cREY f: BRKRE

# 6K BATREOESS B KO T o R HER
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, FRRK (B) OBITIIRAPOWER A LNDLD, ZoOWEILEnIZH->THE

BH & RIEORYE EBAVIAALTND EZADD, BANEEA LD,

RILA K ILEER R B TR~ B0 T, & ZICTMOMEANE DL 0D X 5 I

mERL, WEHOZ bbby, I<HETAIZ bbb D, KL LIZ LI AEE
OWEEFT D Z &N S 50N MBI 2280 213V 2720, JFUE IR b o L
A LIESREO XD TH A0, & BIRPIRICIFKITIR R 2 WU L RIE O K
A2 ERRIRAEAE N D 5,

ZHEAEBREIT ERRD SARICA D IRO B I T OS] EFEH BRG] BRI

T L, HBEOFEE LT BREORA & 5 WL BIRIEE D B 7R D,

BAIREAOBMSICEDRHEEA XA TH D, PNRYIOR TR0 s ZIEE

DOFIRH Y, Z O Tl B A S A 2 LS Th D,

No. 17 fifEA LA (b—c)

BEgh : #H R - s
BEAT2~8mm KTELRETHD, BHEHEIE L 20, BRI
bLorWFHAR Ao EMEELLON LIZLIZH S, MEAIT 0.3 ~ 2
mm K CEBETHEEZLL, BB AOMIGHKREART S,

A RET - WA - MR - 8RR
MRk 95, MR ILENR T, HABAOKIGHBRERT 5.

RILEBB IS (SHFTAHA LI, BEIEES T, AAITECIEDRRD b n

REABERZILETH 5,

No. 20 #RIEABRZILE (d-c)

BEfh : B EH
FEAZ 08~3mm KTEHLETHSL, RHMEEFTE LI RAWVA, #o0
CHEEAIERZZ T TWnd,

AR RER - HBER - BIER - S c EREWE
veaXxor o v AR TS, BAEAIXENCHRGE R L, HAE
AOR I ERT D, EXRIRD 20 iE Xy FREZ R T HEHND L,
EEEME (TAHYERARLE) THHLATWD,

TERE TS BIRPEB L OHSLOR G NHALFICA DR TH LN, FEIT2

~5mTEHEN LIS FEELTND,

No. 23 kA

DEgh AR - 8RR
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BEAIZ 05~4mm KT, HRAMERZZ T LONRZ NN, TN
A4 FPXHEREZEINLTWD,

A R R4 BREE - BRI A
AT AERZZ T CERAMBRE LT 22, bLomBBENLIES

nTns,
BAIBEfR A L T OBA)IE L (IS EEOBRICH 5, BRE)IETORLIHE
AUBEEEIR 5, AN th 22 (LA K L R BRI LB A 70 L3RR AL

LTWo7ew, KPOREED Z L3200, JEE)IE R ORI K BB A H s
B D@L RO TRE LT,
£\ WO P AL E IR RO A OBE B S D7 n bIROALA ZES
%o
Cardium sp.
Cryptopecten yanagawaensis (NOMURA et ZIMBO)

Placopecten akihoensis (MATSUMOTO)

Brachiopoda

m 4 & gl s

HOlg Corams) ERAREEES, —HAEAICE, FIEHIHCER I <
DAY D ABITEAIEE - BIERAEIE - RRAOMSEZ XA ZRE R E
R TR ST b, & &I b a % ET 5,

ABITE T L & ATE LWBHOE TRV, Phro L < lia Z)aKE
EHERSIEEE b TREEE L, MEAICTEE - PERs IO BB L
2o EIEIE LEE CIZHEA —E L7l & w0kt L, hifEs LOFEE T
MICE D FE LSBT %, Lo, THBEA M ClE g 032 2 o oK g 4
RELTHNEDRY —ELEEREEAZRLTEY, ZOMEIEX700~1,000m Th o,

7R, XU HbIEK RS oD JEE BT | L AT IS 33 LD SV IR £ B 0 B T D HUE A
HKELTWD, ZOHBIIREARERIOEEL L RO)IEO—H%, REASICED
EVD LIAMTITBALRIfR & r 9 ERHE ARV, BBE S 2 R R GE LU B Hb 2 35 1 % ik
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B g L b BT — 5 R O 8 R O IR S L

II. 4. 1 FpojlETieE

B HARTSMIER T ORI KON, SEEEIK A R (3 BT S5 L

=

o

PEHLVBE  ABIIRIE S SIC LR A LT D, ol b k<
FET DO, BAMENOHY)INCELHIETHY, K450 DE SRS 50585
BROIF AT LERWRBICES 2R C, & ICHAREEEE By, imEdes
RETEFESTELSREBELTWD,

SUBERIR A S T X B R, BT X OMRB RT3 528, &5
V2R T O KPR BRI L < DA R - TV D, RIS T > THUE RS
HLTRWEYD, BEORENKETHHD, ENICROLNDEE (—RIZEME
W, A} 156~20"9) &b o THEETHUEA2< L H 500 mIZET 5 L9 Th D,

B ABOLEREWHERT D b OITLEN TR oJes - W&, ki LMo Hii
EBRAREIRE L TH D, BUATE T2 & TS O 22 0N FiUs B A B s SN TET

&, AMIRERMGFORTHLNDHE 6 KDL S REFRARELENLEZD L, WHIX
KIS F2 7= 5554628 D BIRIC BEMEND D, BIEORNIITLRARAB IO

t: HEEHBEERIKE A RINEHEPES md : &

B X SMIEN DG ICALRO PRI DI - LI B X OUHCs B AN O Bk

7k 3) tﬁﬁ”lﬂ!—lﬁlml&ﬁﬂi B C L I TR O A BRI 3 TALIE I overlap LT, REABMREL - T
BARBICHELTVD, ZOX D REFTTE, YT b OBl REEKABE RFEEL THDH 2
LBZ,

LIEEEPIEL TN D,

ZDIFEh, VDI RERIRABSEER H 50, T OHEIXRERIKAES - A
HRZIABRAEIE, BIXOWEORELLLONGRY), ZhbD) LIRIET 54
R b o EBE LU,

BEF-RIRETH L0, LIELIZREVEGLIDICKIRGE 2T 5, L&
F<HET 20, —RICIBEETH D Z L BFHETH S,

BB PRL, —RICIEEEL, BRE TH D, WiaidfEr OREICIERbiILTn5)
THLIZZ WL S TH D,

\ 5 T muzss ) gasm
EUE B 5RE
A SzUJEfEs}:J‘. .
| EHER 208

"=
ZUWERE #s v
auz }meE 2
HE o EE 134

HE oklE 18

fideatid ]

200"

BT OREEICE T 2 A RO S O
72k, ARBES THER LICRER JUWSE & LTBRA LTINS, FTRoL— b
vy AT L OIS, BREIE R T 2 RZIE S B & O L KBRS &
SHEHPILIZEARZEH L, A SIFFEICHETEL TS, 2 OIS IWEic
WOMER LR > TV DD, LROEAIIMERICH>THLELZLDTHD
bHLiteny,
ZRAEBE T - RICBMARESETH Y, T ORNTE IR OIS ET



%, HAIIMIEAZRAETH D,
RBHRIEFTOAEIET S AL KLABCEFORE a8 e LT, AN
HRERIERENHINTE ST,
No. 25 MifEA Lk (b—c)
BEAL - Mo
K& X 0.5~6mm CERET, $¥ K- 4 MBI LTHEBEE T, 5K
ERNEEARA KSR EET 5.
A RET - WA - MR - 8RR
BB A 2T 2, MER IO R CREAICHAMAD KGR THO s £h
TW5,

RILEBES I ERE T OROER OB AT L, 2 > TR
TREB DR LI B 7 T D8, & DO ST TIE BB S ~ Kkl M s
Fo TG, BHIEH T A O EELEEE R 2 LS Ch D,
No. 27 MG SRARIEN 2 10s (Vd)
DESL - AR - BB - LEIES - 8K
BEA - EBHER - TEEAOVTRD 0.3~1mm KTAhETHD, £
BAIL S ELVREME L ST, SEHEAICKSRIZRY, & EITHMR
N E - THRESE 2T,

AR RRA - EADES - MFEEG - 8RR
AT AL A E ML R T,

RWEBRBRIE TR O~RBOEE L, —RICEGITH DA, HHCmE
WP DHRGICADRO Lt 72 ETERS BT 5, LIEZLIEA T AEOHAT 157220
MARNE L WD KDL LA T AHEIRS (vitric tuff) LFESOREYDZ &2
DB, KEFNRVERERED - TEY, KIEERITEENRNI ERLN,
DI=DFAEDHEE L 5N T D2 LAREETH 525, AT TIIURILITRER
DEEND T L, REFLRKEHEE TR 0l FEo s 1L, RETAGEE O
bOTHDLILRENPBHLT, AELMVEEDO LD THA I EEZLND,

BEERRABE T RICEEE CENICHET 2, REARITRAIRE ~EE S
BLOREL LRI - BRARSEOKEOH/INIEET2H568b oL <,
TOMISYE, ENCHMESESANEENTND, IO DEIT—RICHREAY
B> TWDA, B I8FH OMABER O TR 2 1R T &5 ICBajRE 0F3E
W=V RRDORKRHBDEIICRZ D EBDHD,

21

m: BEJEEOL X
B 2 5 15EE I OARHEE TR T A B 5 70 )1 TR IE o SRR IR A i

BERILBABEREREDOL - & LI S ORI OB I > TH bR
by LIZBUIRRVE L 72 » THUBT %, B0 OFE A TEICE DML A2 IlIs T
b5,

E~— — W 9 3"

pt: BERUEBERKE (F0JIE)  tb: DuBSRKARE RERE)
58 EHETE  EEHCALNSBRRE L F0)IE L OB
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BHBE%R AEOTRIIFMORARED MoRENHETIEREL L, 20
FEAROprCRe ICHEFEOFENIRD T, & EITIE I EEDNRIE LTl
HIZREHRHOND 2 ERH Y, METEGERICHD EEZBND, PRYDR S
WS HRALKIZ A D IROR TIX, AEOVEE 0 IS 2 KW CEBE LR ERE O
FZERSTWD, BO)IEE RIS & THRRENE L ETL0T, 2ok
D 7o BIRITER OIS Th D REMEN B D,

il o WEEIKABCE B IZZ O RN A TH, BARBEEE LWERAES
TEY LO Tho, EEOBRITE ST OKARERNTAHBRD, 2> TILH
8D L D 7BMRT, TALOEREAREOREAIZEE L2 s K AlS L, Lo
AN D BE K & LR O AL LSRR B L AR L T D, Sk 5E
BITRA LTWD,

II. 4. 2 FpojlEdise

g mARET A B PRI E S RO,

S ECRE  AJE R AL 0 #6015 HAETAR - Plm - 8
Fo- JERIT TR YT « /NS 72 & 2 C IR Mg Fa S o U JEVE 5 108 5 £ ¢, 1Z S L
IR < mRIzaA L, oKl 5 ORI X OV RIRFHE TH7R ) KWy
xR LTWD, T Lo R T RARTILE AT b AL 5T 5, A
IXHRIC X B EEOZEALAE LV, ZHITROBEHOEISE RS L 52, FHICE
LLEWZRAEERNIET 2720 Th D, BAMMIITIEIE - L BIELS, K800mi
ET A, EHFOROFITIZN 150 m &< 720, FRRAETHER 500 m &5
7o S DEEAE KT 2, IWHEMIZ TR 700 m EHESN D,

B AEETRLICIEER L OXZREDOEE 2O NCKIRE AN b %, TR
AR OSAHIR IR DT> TES —EDEESZ H o TOAN LA, KA ki
FVELLELARY, HDVIRE-SL KRBT 5,

BEITIRO~TFIRAERL, —BICEEHTLE XIS BT 2, o FRIRE
WS PG 72T TESR SRR Y, s BB O EAJess & Mg P Ok~
PRI Lo 720, B0 R a)IE EEEH O b oIl KB D AR LIS
BECE 2 R %,

23

ZREDBES K CKILFRE ST A BES - BORES - BURAECE - B308 - X
IIBEEEIR S 72 & DM BIE Tl 5, WA 1TEREIERALST - “ABET - TRRE
07« ANEREASIE - BARITR O - (WEAE e SICo T D, — RIS BEE T,
ORI E FICABROHENFET 5, REE T - AKET (559 MEHR),

B0 T KR T OB
WHEAMAEZ2 ETUELIER OGN D, KILFEE S E H AT KA & LI = 2 7 0 )l
TBOH D R RIRAL 12 A COMIRIC b o & HHINICRET 5, Z OHk T
KINBEEIS - BERABE A REICOHB L, L DRNTHEWEER T ERL T
%o MARETA & ALTE I A DIROD T b K URE A O f EEICIEE 10 ISR X
I IR A BHEBEYS (driblet agglomerate) 7258 %,

#HOR BEREEENLHECAD RTALNDEESHENE

HAIIMEA LA TH D,

No. 31 i ZEs (Mb-c)

BEAL - Mo
0.5~2mm K CREELEDEL L0V RF 4 McEfb L TikBrs2d, K
NS E AN



24

R AR - HAES - BB - 80k
FT7 4T 4y 7 Mk ERT D, BAE R LIRS R E A (purple)

ERT, MR REACHAMAO KGR TERICAIEND,
No. 33 Ml Zis (MMb—c)
BEAG : MO A
KimmAkTENT, BELCEBERL, > Roedi WAEG KIS %
EHT D,

R AR - HAES - BB - 80k
74Ty 7 M ERT D, HAER ORI T k%A (purple) & 2
TO2LbORDHD, MBEALTENLTHAMAOKIERTERICHAZIEND,

No. 38 Ml =ilss (e

Bidh c #lEH - MUES - ok
BEAICIE I ~5mm KCTHBRREEZLETI2b003H5, ZhiEn»iy
HEAHTEELLOO L) THRBHEEZLND, Z0EMNIEREIC
HOHFEAIE 1Imm K THOHETH L MEL TN 1L mm XK CTEY RIS A
ML L TREBZ 2T, KEREED LRV, AXRITH 2mm KO b o
N 1B, sk eSO, FMBEICKEBRIRICHAREA A% LT
w5,

A RET - WA - 8
RSH T AEOMBRAMEE ET D,

BARIB®R A O TIRITE OJIE THEE O RS S A B S O _EALOYEE O HEL3

LHENEL Lz, ZNHOMOBRIZEASTHD

R AR, MEOTE S OARREOEIREW A S5 Chlamys nisataiensis

OTUKA % FET 5, E7-IRET A 51T Sagarites ZFET 5,

O. 4. 3 Fp)iljE LiE

B ERRT U R

AOBEVEE A ITEEAHAR, KEEAHIIEGE S J ORI LT o
SHIBIZ AT 5, JERAHFZH TIED o & HHMA 2B KOS MR A B,
350~450m DL I N 5, KEFZ MR CI3dB bICILEF 7, —#/sm 5 0EIR
oA L, A O CIIE S 134072 < &b 650 mICET S, YU Rtk ciri R
P EE &8 & OMICHENT, Ao LRE FREN L SBEIN, L
RBEBEON LD, FOEIT/NE < 100~120 mIZiE X720,

25

B OAREER LI RSB A RIS SEs LD R0, BIE DI AR L
AN, BREICIIZRERSE S I OCKIIREE D b s, BREIRE & Es L1
HRBOBIRC® 5. HERAMBHRE TITIRE S LEIE W odi, Zhd &2 K -
THF DI ENTEDNR, MO TIIIRAET L RRDOIK L UTHIFET 2 HONR
%<, BARKSE L L TBALTH D, FIIXLEOE ORI mN D IETIIE S
#9160 m OPREDHKEN TV D,

AERILEBARRE T ARICMEHE T, LXC0SEBT 2, UL LIXEEIR AR

mERD, W EFE T OMRAER O TIIBEEOREEN 1 ~2mDO K& &I
B, T A2 IIEO KA E SHEIKA S~ KIIABEE Lo TWD
INHBARRKA T RCREAB LOANAORSREEATEY, ZOFHAEITRIC

WARLANEAELZINEEFAED LD Th D, L LHEHME T ORAPEERY,, 7
HJIRAT A 72 EOBEIRABES D XD IZBEOAEDBMBEENDL T LB3d D,
ARLZIERE T3 b INELIREIC A L, TOIEE B O R E LA Th
BH, FALIT AR &7 Y, BRI A TR IR A BRI D,
AIFAEDHER R ARNAARZILETH D,

No. 49 APAAERILE

BESh : AR - Wl DI - 8RR

BEAE L~ 4mm Kk, DR, B TREEEXEL ARV, BIRIEICX

AT REZWMET DL n=1.54T~1.551 TT T ICB@T %, L@A
PIAEH 0.5mm KTENTH 5,

AF B EEREGRW - BER - KA
HTAKBHE~ERSEAHERT 5.

BEITIRO~NEIREA, HBEHRTLEIRBET 5, LIFUIERe S BEOIREE S 23
BL, BOIWEINEHET D, EACHBNRBEEEENH 503, T ERTR
J7, AR (BRER ST DL X)) THhLAD,

ZTHREDBES S CKILRBE T - RICIEE TR DA, R MR, IRdeiZ
ETIHBAEIRE &L L TWD, BHICBHREE (RO Hi B RET D)
FEIRAES « KINEERES 72 D 7o T D

No. 40 HiliiAZRA (b-o)

DAL«
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0.5~3mm X, ZETEHY R MBI L TRBEE T,
AR R RA - EADES - EOEG - SR
MR 2 245, BMBOIEMAMOCE2CPZER TN,
No. 45 RHRABLRLEHAE (d-o)
BEgh - R
2~3mm KObLDORDRED D, REMETE LIV,
LR RMRR - HARES - AR - BR
BEEAEIL 0.3~05mm KOBRERZARLTREGEA 747 1 v /M

MA72L, HAMAIE 0.1~0.2mm KCREFH L MBEMEMLE 2L, F
R EA ORI ISHE 2L CHET 5,

No. 47 WiEiEAHE A XA (Vo)

PEgh AR - WmsE A - B A
FBEAIT 02~5mm K THELLL ZRTEHFHEIZE LV, LEEAIX 0.5

~4mm THLET, BEAFIH Imm KTOBTHABTORIGHEE AT
5,

BEah - AR - HAEG
AR - HAES - 8RR
BRI~ 7 5 A i R % e T,
BREE Ao FIRIZEO)IEhEEO LALo, FHZE LA e RS R %R
HET @S Lz, Zhb0MOBRIIESTH D,

n.5 5 & &=

{ sipx

AnfE Framd) 13HARE B AR A IR TR)IE - FEROL THMON TV LT
HAR, ZNEHETORIREE - 2ilkE G Tl - ZlkER 8tk - T
FBEST o TWD, BEEAITEEREZFEL, MR TIIBITIKEZER L TWD,
AT R )L EE 18- T2,

B R - R IR

PEHLIVCBE AREOSHILRANLAEICHAE S, 2 O FCEH A R ik
(2, PR B O R BEE L RSN IS AT S GF 11 KB,

KIBIEFK FINE R IR EZFIC L TE LWEEOE AR, T72bh, ZORMl
TIXLLEAYHE < 300~400 mIZF &AW, TEMICIERK 1,000 m AT ICET 5, £
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7o, IRBIERMTIE 25812 U CRBED AL Z B, 2 O MK TIE 200 m At
ICETHLS 25 (ZOBRITKRILL « PRIk cBZS N 29Y) (B 121K
BLOE 13 KB,

B AT L UCHEES, BIRED AL O LE L L & ok LR S
MBIRY, ZOMREMIC BB o TN D, # HTILE RN K OVEA LS RHT T % 57
WZLT, IO OEADEIZELWELRALN, ERROBEE{LE X<xHEL T
Wb, Thbb, 3k HFILUERN O RO CIIEEE S ZF LT 50, ZOWEMO
B ISR & A LA AL &S E N B M CIR BRI B R S & KILREE A & 3 %<
BE EA TN AR T 72, SHICEAIIEROERITIE, Zhbomak
HESFEAEIR L Thle s BB EAE RNMESIC D B 12 NBH),

EEEEIIREES A S B i 300m B, #k HILER~a LR cIrk120

BARR 3 R/ INEEIROGH 1 km OSRIERE GG O 8 OIS U T E B
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BURR 4 BRI RBRATE ORBSEILEIEHIR O RITERE) T2 DAL D548 OB EE O it

f . W
PR 5 L TH 5D A8 OB EUA T OF R AL U7 biiE
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m B4 D ENFHUE S —RERJE S Tl LT 52, Bl o5l arr Tl L
<, LEWCRETDHI N D, HEEAIIIFFICHRRBREREG L, & XIEE

IR OB BRI R & Bite, 2 OMCIRBER TS em o BAL CHEZICH Y KR AR D
MG IC R LTV D (RIR3), 2 ORGEIIFBO~IRBOOME, BEL)R
HPEEOEE N BR o T D, BREHERIIIFFICMMARER A2 R L, & EICmER
DREA L v A iite, AEMITRAIMICK TR S TH D%, 010 AR5
EET D, TORMBEIZAG~RkEOE 2T 50, Bl 0 EIREa cIeE 0!
LEIT5H, TNOHBOWWIIHEL TIINTNLBALZETTNDICHLNSDE
T, B TR ISR G AR T 5, LT, HIRBEN ST AR
EIITB AN TR S BEIKE R % 5T 5, T3V bieikd 203 A ko
RIS, £olnEEEBiRkE 292,

BB E A IO S A ST, FEFICM LB 2R 2 e N %<, BRI
WHEREZ o T D, F22iL b ORI o iciE, @ LrEoEiEAsES 5 2
Lz (KR4BLV5),

WEHEACHENDEIRE (ZIAH) WA ERa~Raz2 21, #H 7k
BT SL & ZDORKRBNBEL 72D,

BABKSIIRREET DAY =T QOBRARN LT T AE L AnbRo T
Do LEIH~IOMODESITEL, #EL LTGET 52 LN TE D,

Bz, BEEEATIEENCEHR TORLN LN DD, BRI/ O R
i CIE S FEL, BUERHBICEIR S T 2,

E7z, BRAE (IR-LHEER) B ORI T2 OE EXAHIC, EEK5m ok
2 IAE DEIRABEE AR EN TV D,

BIREREIFEL LTHy FILEM L RRILEREOBICHfi L, EEOEBICE
B, ZHEERZRAE O KIES LR T 5,

FARUTHRES CIR iR B E Rk E B350, Bk T 5 & B ER/L, Thr
MR ™ 2 PRS0 K IUBEIZ 3R 55, & L THRI~HRLORE D H A 53, & &ITK

T~ NFHR DL EHEeR B 2, BB D KINBEEE RS 7o\ LEEIR A s DR 2 &3
Do TNOHDOKIETREHLWVITEAELEL, HkEOEEH (v F) vy s 2) &
DFICE LWEEIREZ R L, MakoHIRE bz 2 A~ HRLAD A & L
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EERNEET A0 BB IS A TVDA, L& ITT20~30mICE > T %
REBKEFZT AL b DD, T OWEEHTE OIS FEIC - T
WRME ORI e d, Wbwd [#k{kfE#E] (graded bedding) 234 b
H2EbdD, B FLKIEBIZHEIT 5 &, WEBITK LB S SOURIK A s 0
FHEL, DTNk TBE»AbNTLE S,
BEIRER A (FPRD) (BRI 5 BREATE /R i)
TELTHITIAERLAELEHEROAZ s bR, b oMz
KOO LEI NS> O T DH, WETICHIETHLZHOFROR LIRS b

D0, INDERGKFEAL LTI AERELLORINEOMT Th D, ZOIEN
RIEAL Ll 7 AEREE bR INEOHA BRDOOLND,

o ALRILE

ZORINEEITES U TREEE RN FILERIOERIZHA L, £0ONEGER
AR R I I R < FE L T B,

IRSEWT I B ERBFSICATE L £ D TIRAZ SNRW e, IEMEZRE S EHE
TERWVA, BEZ5~200m (+) ThD, dbREHETIEE 52 KK 800m (25
T2,

ZORIERITER SRR A R LSO KIRE S 2 2L L, EIICHE 2
9o T OWENERRERE LR B OWE &t KILFEEE I3k LA S R IR
APENRE L, ZUHIEBR~FHRO KIS L 2O %E 5 5 KRR KL D
EENORoTWD, ZORBEIEAALLTNDLIERH D, I LITEREODRN
KL EES TIE, KILESIO M2 & B A QMRS AHIRICER L, BlEE L oK
ARG G bH D, ZORBAMERIIRBEERCHK  HILERTIED b DI
NEDLI, AEBRHUIROZ LA ITIE A DR, EICIZEEERO b0 L, BT
—HFRREE DO IEET DD LR D D,

Z ORI, BT T A ZIERLOOT, BYEERICH LTE LK
PUEDR GRS, RUERHIEZ S VTV, ZoW 0T RAaTIERICREET S,

No. 60 Williasariia 2l (Vd)

DESh - B R A - BRI G - W I - B8RO

FEFAIX 05~3mm KTELRETH D, WHBTL S ICHAMAOLHEH N

bV, REMEE -RICE LW, SRR 0.5~3 mm T & TG &
Ehw, LW AIE 1l ~6mm KTHrRVEZETHD, £HLMEH D,
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AR RET - WA - R R - kR
HTARFTHEMEERT S, 72 FBOATH S,

No. 62 WimiEAsEfRiEAaZILE (Ve)

BEgh : B R - SRR - Wl - SRR
BEAIZI~5mm KTEE, HB CREMENREF L, EEHEAITH1Imm
KTEETHKISHIE RV, @A 1~ 2mm KCHREL - &L b
WCHEBSEE R T ZEBZ 0N,

AR RER - BEER - BIKA - 8
BT AR EMBEERL, V7R FbTIMhicBazERTND,
LTEREITE L UG FIUERNE ARALE SO/ R e O IcBEH L, ZILEE
D LD S TWD, ZDIZNRENEY R L BRI —@EEIT &2 hT I mT 5
DHToH D, AP CITEEEAE O FAICHERANICREL, DNERNR BT
250 Al DR S 2T (B 11 KBH),
F L& U THBEA ZEUE O KBRS & BRIRAEE L By, FHELWEEER%
Zo TN D, KILEE KA I IE BRI A - FREA - BAAREPETTND,
ZOFELWEEERAOEZORL LT L, EAFE AL T 5 O Tk 2L
NEEZTZENZ, BMLmIRAER L, HFEHIZE TRATWD 2O fERE )
DOEEBET D Z EIFEFITHEH N LV, FIUITHBND 0 FrftE AW I nE H ke
EETOIN, BRI HLINDEELELCRET D,
No. 53 M A Lk (lc)
BEgh AR - EOE T - gk
FEAIZ 0.5~1mm KTHE, HEBETLSBREMEEs s, WAL 0.5
~2mmKTH7RYLE, REEEDICELL TREE 2T, KIE&ILR
DHNRY, SIITENTH D,
AR RER - HAER
MRCIRM A 2T 5,

No. 56 Ml 4 Wi A 4R filE A Zls (Vo)

BEAL c RER - WM a - Wl e - HUED
FEAIT 0.5~4mm KT, HETEHEMEIEZELI AV, & ITHR
BWEOUEWMN DD, KEHEAIEH 1mm KTL i, HEKAEOMISHZ
A+ 5, H@EHAiE 2 ~4mm KTORETHD, BWIELIE 0.3~1 mm KX
T%m, HAMAaKIEREAET S,

AR BRSO HRER - S
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vrei2xor gy 7 likar 2T 5,

| |#nmm

bR EEEATLIIRO &S REEARE STV EYP), =
trm WEEESAY R O IREEEES G S 5 s568E 2
Cosinodiscus Haradai PANT. =
celgsagr bl
C. oculus iridis EHRENBERG
C. obscurus A. S. 3
BE 1
C. robustus GREv. g
Melosia sp. ggﬁﬂ:;ﬁ -
EblT, WEEAICITVERMND Sagarites chitanii MAkivaMA ZPET 5, ’%éﬁz’- i

e rnxs |8

(T 2 2 = = )
LRES S }

BrEFR Akl TALORD)IE L ITEEBRICH D, F T ISR D B O Hk
TiE, RO LS OB AREICE N E A b S EEZAREOTREL, £
ALY EOHITIE, # 7R LA BRI A RIS, B\ ITEREECE B e
HHBIC Do THRT 2EEZZOTIRE LT,

W ksl

.6 — & B

B (4 R IS - ERBR— (1959)2) [T ABEAHNT I 0 By s vt

MHEE =RHEYETH D, RENPOIMEARRERTHDP, SHOEND, BHE - /Fﬂ?ﬂ %
FEZE)I B LOVNENRO ISR S D b0 EBEZ bR, JBFEEZTHHAE L,
REGHIE Ht D — 8 b b EE LD T, TORREERIGRS, MEXITE 14 HUR — @ E M B R
DEY THD. E<HEMT D, LELERELRY, ZORMHHGE 2 a0, & FIICRREICEE
Wt RERTT HFH, HIR LEBARIRER DY, ZORNIEEEEOEREEND Z LRBD,
PIABELVEBE AEIIKREEAHO EHREIC/ NS ARG Z 22 LT L, AKX AR EIIR A R L, s lE UARBANCSED L FE 2, a4k
IEHBR TIEE DAL O =R H B D, JEEITHRE 750 mICE L, £OWEFRIZTALA WL CHDELBOTYE - RER - ARTE L OGS 7 B OB OYEirE T 2V
b, BB EA 300 m, BAJEE 250 m, BAKEIKA 150mBLOWE 50m Th 2, N, SRR A A A F LI EEDO LD EELZ NS,
B AR AL OB ES - ROMEE - BARIKERSLORAOIRICAEL T B IR, MERBE OIS Th 528, i LA OE TR CiRkHM <,
2. BEOMBEEA TS,
B ECA IR TR0 S TS, MRS £ < A bh s ARV b “TIE BRI R 0)IE R E oA & TS Th 5,

7T, MEHROL)NEIC & <HEBT D,
BEJEEIFIKE~IRBET, —RICHBEZEHZAONT, FEFITHROE 1 H
D, BETTITMARICEHNT, KRV 2 “BEJET Tl o M) E 12
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o. 7 k=8

HEEEIE (Hrénds) (TS IE - F R EDATH TV D REE
Lo TRESNDLBUETH 573, AHUE TIIWESSKIGEEE L RIZEL, TOkK
WHZRL, &AL TREAMERA AR b D, BERSICIIY T Y T AR, A
POITEEARLFHEE M OB ET 5, ARBICITESICER > TV,

By EREA S IR— @R ORI

DRELVEBE ARG RIE RS P8 5 013 ¥ BRI B - Tl 2 iE L =T,
AKBIFAEME L BITBELELWELERL, Z&IZHK HILER~EEERMTT &
AR &L 25 L TEORRE LW, T2 Bk FILTRET; O Hiullk©
13 50~200 m{Z T XA, ZA LY HOHIZ TIE 600~1,000 mIZ3ET 5, IHIT
BSR4 B PO ML CHE F ORI L2 L 7219 C b 800 m TR OE S &4 L,
BT 1,000 Z2H 2 D, FLTT o EEZELITRTREO W T mOZ B~ 5 &
bEVRE W IR, FI3K, FH15K, BIOE 16 IBR),

B OABITEHOZMELL, BAJREDOIFNINEBMICERZ T o Gk
RHE) - BEREAE - ZIE KIUEE GREREZILAE) - BRI AEIRE (LR
KA RENSRD, HEHEOHHEE LZETRMOZRLY bREL, #H FW
YR L SR & 2R SBROBRTEICE LY, T72bb, 2ol cliEm
JEZE LT 20, AR CIIR AL LA KILEE A5 O1E DA B D3 IEH 1T
2\, I OICHEFORFLE ML TIXRAZIZEA LR, BESKLURESZR L
DOMBLHERE DB D05, FT2ARRBOHR L TIEMHNER, B/ RF—272 80X
DIINEROE T, BESERICELRETCTWD (8 16 Z]),

AL TIE, B SAC ) o THRIHER 23 % < 22 A RN 5,

FRERIEEEL LCH BRI L, /R K—h, HRRTrel, %
BRI O PEEBIC R U, 13 S A0E-FROMR LIS, ERERE LR L, #
ZIEDO N E HED D, ESIXFRBAZ RN DHETE 200, EEHIRONE
JNFEIRTIEIER IR 800 m 2 R 5,

F & U CERRRE AR A 2 A O RR A S - KILABSE - RERENDRD,
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BRONFIEFK 7 FILKLZAT O IIEEEIFE A EEDL R (KK6), FlZ D%k
HEEHIC b BAROMIRN ZEREEL TV D, B R R—2 &R T 5 kLSO LR
IR A BB HEE L, BIKAREOREIERANELTNDEZALH

B 6 ) S LA A ORI fo
O ELRFiE /IR 2

D, TEIZR—AWEEOL R LIRATE TIIE S 10 m 28 2 5 kA i 2358
EL, MOTEITENEZZ LR’ D, ZOWAEICE L R> CEBWA (Pectinid-Bra-
chiopod BEEE) MPET 5, T OUWERARHOIET 5/ W F— 580 TIE Lo
@i fe o TBY, ZIUZBELAREO LRI L&\ FE o THERA ORLA
DD 2B 5 L ICEEREETH D,

ek, T OWERRARE L AEWE L O—HREAALL TSI E bbb,

LE D BRSO IZRD & 5 IRfRIBET D (FEM - FREATS  RURIR O LK
200 m DOHIA)

L4 MERRAIIEIERIC b o & b KK REL, HRIEROPEYOEN T, I LICBRBOMERmIZZ VL
Wb TkY, —fOMEBLOEN L BEZ BTN,
F 7=, Pecten I /2% (Brachiopoda) X#EH % (Bryozoa) &HfFET25Z L% <, o
FENAT & AVKIEDFNFT OKilE - HEOTEHS - WA Ik 7 &) OHERIIZZ <, BFE OO X
WHTIZAFATTHER T2 L B2 BT,
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Lima yagenensis OTUKA
Chlamys kaneharai (Y okoYAMA)
Chlamys cf. swiftii (BERNARDI)
Brachiopoda
Carcharodon megalodon (CHARLESWORTH)
No. 63 ¥FlAHKEREAZILE (Vd)
BESh : RLRA - SRARIE G - WA - SRR
FEAIF 0.5~4mm KCELETREMENFE LV, KOOI F T

MR E 2 e, BEEAIT 05~2mm KTEL®ET, KERIEZRW,
LA IR Imm KTHOETHD, EHLENZ,

AR CRET - BT - MAER - kR
HTALBREHGEE L, TIATDTNCBAERHET S,

BIREWE T FIERILEIC oA L, BEEIEO T e P e lcRET 5, T
Db DI 250 MmO —HAREE TOLN->TWNBER, /R F—2n, fRER, %
BRINERSE CIRZIEE GRRBEZIE) CBITT 2, JORERZIEE TER
JEOBIRER S L 1E L A CRE TH DN, & X ITHFOIEZ Hite, B ILERRR
OWETANIA BB AR CHBEICER T 5, 2 OBCA IR 13 PE R R o #
WL LEPICESEELTVD

JHEZE) 11 J v D SR B RS IR | — B I IT R E N D ZAHUIRIC R = L, Mo
R~ HRLED S GEERIR B WD) 22 Wi T 5. F7M#E OIS ILE S5 m ORAEK
EVHEDLZEND D, TOWHTBRALLIEBEELZRIIEHLREROEET D
N, BYbT 5 LIRAM~IBEICEDY, EOBRAN L O L TOEFICMMOZ W
B & DL Do —MRICHLIR CERVAS, B CITBE A BEIR S 2 A B B O R L,
A WLERORETIT HCEEIKAE & OFICE S 10~30 m OBEE B HET D,
BEAEITEE LCHEAS ~20cm O ~HMEENHZRY, FAIZHEE0emICHET D
YD HH D, AT T ILKIERLRE R LS RO WAL ISR b - & b£<,
FIHEEEECEBIFA 2 EREENTVWD, ZOBRITIEFICEL, i o<

ZEME,

TELEERE T L EE S b Tofi L, ALE OB ClII e LT
B ISR L RN AL & ORISR L, R CIELIE R O R EiIc i B
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A) AbEHUEE EEM RO b O E T THEMERICL, FHZES LTRE
Ve & BT HMRBIERER A 5720, TSR OBEEIRE N 65, Ziuh
FEWTRBHEEEZ L BICL, BREBTHL, MR TELS 22EMAH 5

TS ORAR BRI S (T#K 2 J5 1LAS R & MRS AR & CRARS I Y
bbb, TOEIH  JFILERTEET 100 m ik, &R K— L8058 i<
10~30 mAi% T, — X TMORLEEEHELZL TWD,

LI OSARERMEEECE 13K 120 m iR DR S 2R T,

o TG RN G RO TIE, BEIEOEREICE mOES THEINDIZTE
20N,

A-1)  ROREBMEEEIRS T L TR EER S L BRARE L OTE (10~
50 cm HAL) 225780, FEICIRE DL NBL N, ZOIFIHNIRE R0 FRIb S 235
FNTWDD, ZAUTEBAHK S 2 < BRITITAN D, BV TR~ R T, HE
~YFREERL, B TEY, SOICEHELIEFICHE TS D,

FIRRIRERIRE 1T IR R— A BT 220, ke ia st %,

Z DOEEIRAEBUT AL O SRR IS 1T~ D L IRD K D R a 272 2 T 2,

1) HBRI~HRL DB A & B ERRIR S ~BIKE & 3B b T, AR A K ILTEEGE
TRAE D X5 TR HERE I3 720,

2) WEORRDEERENHET D70, BEIZEATHS,

3) WETHD

ENENOFREE L DD L4 ROBEY Th D,

HaE TR-CERKESOBIREKE L BREKE L OB

B A B U R KE | BREB . B K E
e B R e B &
B oE # ®
SR st # 5 A K
= R RERKELE RIS - KILBRORDCE -
B e il
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DO~ HURLOEEI S (BRI ; R AT @R i)

%%ﬁéiﬁéwﬁwﬁ7XE%é£&L %@H’%EE-E”@#%Hﬁ
ﬁ#b FNICHBE AR CHERA D ADND, £ INbOREKAERIC
BOERDOLND 1 mmAitgkOENREAORORITIE, ML - vray - B
DE&&:VDETIBA%iE#T“(t’J‘éo

A-2)  SRIRFRVEREIKSS OB A BIIREE) O R TR s Biro 8%
2T 5, ThabL, WEHKO b OEEEHERO b0 & 0RO K LEHS S % <
& UCKINBER SRR RS 2 D72 B, OB IR &4 R H B E R
HEOPEEERIRAPORY, L<EE-TWD, EAFMEZ I T TNHL5T
PRES CHREE RT 52 LT E A LR, UL LT85 AV AR Z 5 i 5

IR 7 > HEmyN é&%/?/bﬁ[lf%‘bﬂé}— B R A
(REVER & T ZEHF AN BRI S )
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MR 8 A4 T -C BRI P DYk AT D 72 10 PES % BRO B
JEE AT 5 SR 7 O KA AL

KD KR A % BT B, kLS KL B &g dE & L CIEAE 3 mm ~ 30 em
DRFHCEP B, (EPICRLE - EEEY - BORERE LR, —RICAIE-
TVWAR, FRC~EIBERObDOLH 5, —F, BEEIIEEORRE X EL LT
PF O OBABEIRE P DY, FIICERK mm BREO K L#E &, ELT 5 LA
EORAROM % 5 0 2 MEWERFHEICYE Y, ZH O EMECAD £ U > THER
BOIMEE 2T 5,

IRBEVTR SR TBIICZ LAY, FAUCES 2 ~ 3 mEREE o BA R & 3
T2,

B) MESHUIE GRS A O thiE I 50~60 m DIF S —EEARE S THA LT
B, L UCBAEIRE & MR~ R OBER S & O HJE (20 cm ~ 3 m BAL) 735
70, BARSWFADEZER S [IET)., HroPhb kA r L,
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AT D LR A~ B EAICECAT D, F72 T O ITHERER A, 2 &I~k
FEME A0 TR, HRIEEIRE O — T E R OSMELEZ B L, MRDIRE Y & e
DD D, MEKATEIIAEO L TFRMATICHEEL TWDR, 2 LIS TRMETE
BEOLLZEES8MICHLETHHONRH D, F@ITR10emIiEETH D, AT
ETPRI~HRI T, BUET 2 ERAL 2L, BAKEELL0OLH D, JERITA R
BT OKRIIR R TIE, 2 oA PIEONEOMA RNERT 2 (MRS8),

F /N O BB O, JES 10 m Fik 0 BIBAROWACE EEA, 7R
W LEER A A D MEE N TV D,

BARR 9 HEER)IE o B
o FERTREN PG T OGERE IRV (REFR I M )

41

LT, ZOHIROBICEIIBIICE A, BEAIEOMEA IS % e 8Tzt
IR O IRIRVEEER A 1T TV D

EEEEIIFBAOIRESR VLIV MEEEL L, FIUCRAEIKE - WERED
M, —RICRTEIICZ L, BYbT 5 LIRARD b AVVINEFITHIT D
(R 9) o & DBEHEIIFMITIRIM RICEDNTND Z 3%, BEE R P#ET O
ST A O FALZA T HIAE1E, L0 b0 X 0 i3 > Mk, #E Tk S
BVIBEFROEIENFEL, VHY T AEEET S, SR—B/NNENEEORIC
AL, FESCEPEERIRGE AT DU, BERE TR S ML, BUET D L HoiFn
NSRS Do JERRTER AT T E 0B 0% <, MRS FELTWD (¥
i 10)

BOREIITAR - REA - BAR EOHE OED WS OMKL N E £ T
5o

WE GERIKE) (X R F—20H MO MRS, HBEE)IEMENEICHKEND
A« A RAT - N RMIT A PIC BRI LEREIRE b o THRET B, i
W~ RIS B 721, Jes - BRI - MBS R L Ok D E b0, RZE)I—H
B HIE DA T AL OB OB EE (ST 5, 2 O EIT—MRIC R B~
fktax 23503, BILT 5 LIRAMIZRY, MERMROIELAT5, LT, 3
K, BETHL, BRAERIZE < EIRARE R EEZ S 5 2 LRZn, L &R
v, BlbazET D,

LEEREEEEIRE T LS & RARIS, EL UTH o LR O EIZ o0
%, ZOBRKAITLEEROER— {%}:i)x'AI_IN AMtAHETH o & BIEL,
~400 m TH 573, ALITE A > THEWRIEE 28 UK BT 30 ~40m & 72
D, /R K—LORT—HRBEL, BEEEIILIE TS/ > UV 100 m i 2B IR & 1K
BT d, —J, LELEROEE IR0 T 150 milittOE S 2R3 28, b
WZHRES 720, # HIERIEFRES ClE L A LT 5.

ZOERIAEE T L EEREOS & RO G S M R0 RERRACEE Th H 0%, W
VR R — AFF O SRIRHE ORI TEARICE LWHER A B D, T728bL, ZOK
BITEFEE LTWDLW D TREA] ISR Fk O ORPIREIR S 6 72 578, PE{AlHIR

TEELLT 7 2) EXEND X5 RAGORBARIKENLR>TVD (X
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BARK 10 AR R O)IJETH LD ER

JR11 B XN 12) . ARRIEHUEN TIEmE O L TFREFRITO L2020, kD TFEf
IS s 1035 PN C U BRR B A BRI DSRIR BRI S D L ICHEB IZH R o TV D,

A)  FEIRERPEREKE  Z OBEREE L L T L THMARR S BTN D
THMMEA 2 ~ 5 mm OREEEAMEA S BICE 2, BE~ME ORIKE DRHD S
WS, BERIEE & LR ERIRE L~ HORIEEIKE L O BJEN B R, BT,
CIEEROWERITIE b - FEHE L BICHELTWDR, BRITIE LEBES KT TV
D, IRHENTALYRE TEEIZED A, I LI BB Eao T 285
PERSRV 0, IO BRAIRE & ORENREIC L > T, HELWy AFHIBE4AE T T
W2, LIzhoT, L#EaR<EMEEMEIV G, 2T 2HEMELNT
2B UG DRFED A BID,

R AT AR AR XS VB T, oL IZIEFIC AR A~
HBOE 2T D, M~ TRIEERCE 13— EEMEIER % 5 1 TR 2, EEkg A
ELTVS,

KA FE O BAJRAE IR S 15 m O BE K ILUBEEEIK A DR BPF DD,
KILEETE & LTkl - EES - DS - BDEIRS - REE 7R EOMEEID 72
D, EE1I~4cmBEOLDONLVR, FNIC20mEBI5b0LH 5, FHEIT

BEALAFELZEL L, FNCREREGLMEMEIE (crystal tuff) 22572,
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J&E DRV« Jers D S HERT

B) JLRMEMEEE GBS AGMROBARIKE PSR Y, B S 5 <

DS 2 5< 5, BATER, EEEmBEDODL DR, 200 L EITER 30~40
cm, FA 10~15em DMHEEZRTHDOHH Y, EIKITHEY < v, BEING
THRAEZZETHRUEAF2 ~3cm) BEHREFENT VD, TOIEDL, LWL

BB EA - BATRE - REEREOM AR (85 ~20cm) REENLTND, T

FEMAE T AL B AR A IR T D ME PN TR LANE 0 MUk Tl B AJE O AR £

BICEEN, LEICERBEEMICHETLI0ORH Y, —EBIT TAEEH - THERE L
ToTTREMEDN 8 2

ZOXD7END T ORARPA TRARHERD L b E 2 b b,

INOLDOREELVELDDEESRDOL DI D,

m - ﬁ TE

B5% LHuERKEROMRBEERRRKE &CRRBERIKE & 0K

. " #MOR OB ou B KA
SRS B AR = = i F @
B = Fid " A
&) = & ® o f ®w /& &
B’ X Rhbhv PN ST N n IRV
w3 g9F - REMAREET RE KBV BEXKUBOSZ W
&l BRRKE WK S BIKER
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BRI (BLIRES (m) 5 AR, RIRED () 5 PRI~ HOREERRAS)
BARR 11 oy IR SAR T OEREIR IS b D R CIEEEICH E T Ok

BRE®R AR TOEREIEREICEL D, K IR RO M L L7
ERORHEE & T, I T O BEVE DMEE FE ISR o THBIT 2 8%
ZOFRRE Uiz, #7571 ELPE O Mgl CIE B B A B H A IR D @2 £ O
FE L Uiz, PEREOREAMIIEHISN TIX, Z OBERERYE L4558 DRI R 2 I D
TRACS HICBEARENESHKEDL L A0S, ZORKEWS 2RI IZED
7o

o. s B A& H

SICHNEBEEES b OIFER)IE - BARE - Ro)llgs JOEREE B s

[y
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BN 12 HESR)IITR bHEMEEEAR 15 th D BRI £ SR 14 45 58 A LT
O SERTIELTA 1 km (AR HE)
Wk, BRZZEODBNEZOFE LIZH DT, SAICITHE LA - PIEE - Aol
AR LONECE OFER ® 5,

TREDEAE O, BB LR 5 B % TR E S
Mo b - &b %<, —H, TERITREAL G RBY AT 3 KOV AART I B AT TS5y 4
T 5, THHDOBENEIWNIEOLWHEERICIH> THoM L TW5, ThbbEASH
DORE G2 oD+ WLE TS, BB SMEEIChlo > TofidT 5 b0k, Hilfi
JNWT I B 2SR IR b2 b O TH Y, OO b DL E ALK E
& B 2 HEHT - VIRITE - SRR Al S g - ZJEmWE - A5 BIRbiRZ
185 e b s b DD L 5> Th D,

AAEFEOBARNL, RIR <72 X 5 IZENEN OB RPIHEE R > T H B
LBBROHHMLTND I ENHAT, ZNENRVREELZRWVEE (326 <AAH
K~ ) ThAH 5., MRETILED S ILHRIZ A D IROIRFTIZ 537030 % KR
TIHLRL R S WikUa &3, BILRAMBE b THRE, HHWIELNTEY, M
T EAERBEMICEALZZ L 2R LTV D,

Lonl, —H, 7=& 2 ZERRT MR L O EARTEE B IO RO THE LR
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k\
\

ciANROAGKE  bd : ZEAEANR bt ZECE K ILEERCE (RO )IE P E)
#O17T K ERETRIAAL T TH B D LRE OEIRD IR

DD ZEE O/NENRIEE, ZAUCE o TEAN DR 0)IE R Eh o ZREH &
ESFARFICEALTZRW RS D, 17T RICRT HOEFRMIEF THLNL 2D &
DIINENRTH 20, T XS ITHRBAIZRIIRIZ, A O KIIEEEIRE D, RIETESR
RS L2 WEFIC Z OBARDEA L Z L 27T H OB AIR,

M. 8. 1 MK X

AL LRI EANBE ORI/ % H, kD D WVITE RO ClER)IE - AR
JE - ROJilEls LOESEERNTWD, FEDZE ITEZIC Ko TEMRS 2 W id
IROWBE LY, RIEOBITIFFICAHATH D, RROEMRITIEER A RERN S B
MREOICESL DT, BT 4kmLl EICET S0, ZoHKEZFICEVERAIIT
U, MERRERORZR ETIHIE Y EBEIERRICEAL, mBREESOXA)N0 R
TR ) EOBAEEN S DREEIZ EATOSEIRE 7> T EHICE SO AL, F
7o RBDO AN O TER AR Y ZRICEAL TV D, —MRICTHIR OB & < 58
L, B35 & ERRMEE 7 d 2 L%,

T T R 2 i - W R R DR K - R e N SR AR M
WERAERETH D,

No. 64 itk LA (b—c)
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BEAL - Mo
0.56~2.5mm KCTEZ®ETHDH, ¥R+ A NEHEL TIHBERT, &
T AREERHEFMOOKIEHERTT 5,

A RET - WA - MR - 8RR
MR A 2 22 37, MUBE A X AR A O GRTHr I End,

No. 69 M3 i A4 FE AR s (IVd)

BEgh : Bl EA - WS - EadEa
BEAIF 1 ~5mm KCTHBETRHEMEN DT MICH D, MBEAIT 0.5~
3mMmM K CTERTHD, KEAFHOESEINTRY, EHER OIS
BEATH, LEMAIE 05~ 1mmKTLETHS,

LR HERE - HAE L - AL - B8L - ma
FT7 4T 4y 7 M ERT S, AR AR~ RIRTH DY, R ER
BREAER LB RA 7 07 4 v 7 OB ZRT., AXITAEOMRR
WCHFEEL, CEC1ImmORKIICETILORD D,

Io. 8. 2 P4 &k 8 &

DIk 75 (X ARET - WLAHEIC A0 3 2, MRS 2 VWITIRIR OB K < JE T
Do AL EEEL OB E AT DHE T, AROTLI TR L 2o T
Do
No. 73 MmpifiEs (Xc?)
BEGh ol R - BkER
WAL L~ 6mm K CLRTEERE 2T, ST L S CBBERT,
AR R RA - HAES - A8 - B0
THRTEEOMBRZ M T LR LTOREET D,
QRS - KRR - R - T U H - BRI

II. 8. 3 fAFELEE

AR (LA X ARRT LESZ AT IC 3o C, mdE 4 km, B 3 km OERRIR O B A
KER LTS, AREEPEEESORO)IORETRO)IEOREZEHL, Wikd D
WIIARIR OFIEE K HET 5, BHAITAEBEMICEDANAARZ LA TH S,

No. 76 FAPIAAELZILE

DEGL - AR - Ao - Sl A NA - Bk
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FBEABLVCAEREIT L ~5mm KTELETENL A NETH D, AXEITE
AT, LEAKNAIE 05 ~3mm KTELETHDH, RIFEMHES N
GHET D,

LR EBEREATEDEERAL N TRVR, YadXv T v 7 lfks 7y
EO5THD, Vrarindbd,

o. 8 4 ¥t # &

PERCE O B G T AR (LR A, R L - el - REETTRBRILAHT 2 &
THHND, BEROFIIHIR E NS LV LAMBO L O0RZ Y, —RRIHRS 5\
BRI LS HEL TWD, HAITEET LB L OEE LD b OIXBERNRAL
ETHLN, TOMOERKITK D BEOMEABICANAGRRBDOONLIDAHT, —
MACBER I Z LS, E AT 7 AERAZ 5T TRY, HAOEENKNEED
ZEMEZW,

No. 75 HBRERHCH

<z

BEgh : B EH - A - BER - I
BEABLIOCAHEIT I ~5mm KTENTHD, BERIT 0.5 ~ 1 mm K
THRTHD,

L CRA - A BER - VLay

HERAEMMEZ 2T 5, AEETHBICH-> TEF A 7R E2RT N, o
STHEKEEZR LTS,

PR 13 BRELFT R/ AT T A B D/
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I. 9 /JEENRE

ANENIRE (Brins) XL OB B2 Sl L, F & Ll Mk o R g
RACHE 2 RET DRV MEL DV NEEEB L DR D, BEITEN EAL
%<, —HITIR SV ME LT D, AR EAARH LR - EROIFENY
TV T AGDEHET D,

R BEREA NN IRES X OV 1R 5

DEELVBE A TGO T4 L, BRGNS & > TG I
ZWrien T 5, CFEERIO VG, JHEEA sk oD HUE 3 HEEE) 1| ~ KA ) 1 [ 0> = £ Hidnk
Tho&bIELS, 350~400m Th D23, HIF-LHEERIELT D &R Ry,
KINE ~ KPR TIE 150~200 m &7e D, LHESRORRI, 852 HUE D T

HIZHEE S, /NHERHMBI T 100 m 27z 72w, UL, BEERORIITH > T
M T2 ONTHIRIES & L, &R AL E )7 T 250 m FithiC =T 5
(5 13 M3 LU 16 B ),

B OABIZZE LTHIRI L MELE UL NEEEEE B2, EAICEEIER
R % T,

BRIV REIEFEE UTHEZEIEMEBN & ITHREND AR OAT 5, HIKA

WIRJE D v MEYE EJE (RORMRE 2 A )
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OBRO LV MEET L L, FAUTECERIE OfE 2 #ite, /L METIZIETRH
Aot LEREIRE Oy FRBMIEL TS, 2O )L MEIEE T ORE) kT
IR I EIC R D,

DI MEBEREEBIILEEROWIBIZOAL o L, dEETIE 3 ~10 cm B TH
AIE LRI WE LV Mal ORI GR 508, MW a0 &N LEE
DHENLHREL 2D (2 ~10cm HAD) (KR 13, 14 8L U15),

BB 14 /NENIRIE Sb NSRS TR (V0 ERSY S MR, B B
FEELR 2 X oAEPE 5 800 m AFIT O FE IR

AL ER HhIsk o> AL A& HE AR 9™ D o2 13 b TR IR Y L <, FIKAE 23 5036

b3 2 & W@/ D, v MEIE—EIEFICAVEICR Y, WEIE & OB N REEH

RbObLHD, FIDOX D RWE LIV NEDZWEBEIZIZIRIK A OIS A B

51

15 MERREBREERE (1< k> TOBMY L MERE, B
ARG, T ORMNIRARIE S ARELOFEENRE L)
NBTAF T4 D BRI o0
> TEAIT D Z ENRZN (KR 16 B X TVT), 2B ZOMAEIZIZIES 5~20m

DOHIEEE ORI E S ik Eh T 5,

PR OW IS D HIG A MR DA 1, LD b D ICBA TR S HBL T UL MO
ROV XL RITE R, HBENE LY (KR 18 B L T19),

Fiz, RBHICITL AL o TRFEHMBSENAOND (KK 20),

B EEMNSFROBLR L MENORDO LS BREbAEFET D, ZabiTniihn
bRIEEMOEREZRL, WkORiolzb D%, BE~MEBENRLDEEZXLI

Z

Loc. b1 (SERHMIR)
Patinopecten sp.—1

Serripes yokoyamai OTUKA
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BARK 16 /NEPNIRIEIVE 2 v A RbE BLIE Ol (B iaE)
I RIR-K) 1 B o038 B

Loc. b2 (Loc. by @ Fifi 300 m)
Conchocele bisecta (CONRAD)
Conchocele disjuncta GasB
Dosinia ? sp.

Mactra kurikoma NomurAa

Loc. b3 (Loc. b2 ® T if 500 m)
Lucinoma ? sp.

Mercenaria sp.
Mya ? sp.

Loc. bs (Loc. b3 @ T 300 m)
Patinopecten sp.-1
Lucinoma acutilineatum (CoNRAD)
Clinocardium shinjiense (YokoYAMA)
Vasticardium cf. shiobarense (YokoYyAMA)

Callista brevisiphonata CARPENTER
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Clementia sp.
Mactra kurikoma NomUurAa
Siphonalia sp.

Loc. b5 (Loc. b4 o Fif 400 m)
Mactra kurikoma NomUuRrA
Cryptomya ? sp.

Nassarius ? sp.
e A B

Jo B HT B PGV AL O/ N RO I EERE IS VB L T\ D, Fl2 b b

KRR 17 /NEENIRIERYE SV b HE & RIS O[3
(< g LTV 557
JiE LA RIR-K)I1 D % R o0 3 K i
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B 18 HbAS D B ORbAE OB (IR 15 O — 2 IERERE L1z b D)

APV BN Y T ARET 5,

BABE  NERRIE X TR OMESE) IBIcEAICE LY, FHOROIRENS 17
DIV ME~OBY DV BT, BRTZHERMIVEICn, BEL ZDHE
Bl L U MEEIEHIRE Lo TND EBEZHILD,

M. 10 #& H N =

MIRIE CHrfnd) (X FALO/NNENIRBD vV S B bl L, —ilidfs
ZERIC DD, EL L THIROWAENS R0, —Hin Mals AEOlE %
Pete, FAR PITITRAERICE O EEAREN, L LGB CE 2, AT
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DITHEED BIb AN LT 5,

B FREATEIER - WA - BRERIL R

AEEVBE A ZLEEMOERN, BEEEHEL PLICBRICsmL, S5
PEBEOREM KR HIEPN IC E TR #AR 5 TV D, MUK TIIE RHERIC A EE 108
PIDIZDERMBRIZESIIHA L TRV, D L b 400mEBZ WD G 13 KE
Y
B ABITFEL L THROP~HBIOW SN B2, SV NERE G - 8O
AT KOS & 1E72 D

BRRED B IR IR IR G 2 T 508, EULT 5 L EBaIcEb b, KolcHE
S TWRWDB KRS L, HEE TELL T2 O THERIS D RHT 5 2

B 19 NHNRIED R D EET O L MEBRS LU X (A< > TV 2#57)
ANITAF AT OBBGETR O
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MR 20 /NEEPNIRIE S v SR RDSS LRG0 SUEHERT (RS0 )
AT RIR-KN B FIEE S AL

LIXEDLOTORY, EEMET 2 b0 axR - BHRA - A4 - HiEEa - 48
g - BERREDIED, KT T ARKERRERDD, £OEFPHESHT
WAk Ebas, ELVBEZET22L0H2 (K21,

WABHICHENDHEITES 5 ~200cm Db DONREL, BIIRER~RROM
BENET, BEEN - AR - LR - MR ZRAE - WiRCs - REER Enb e
S>TD,

KO TEHIITES 10~20 m DY IL FEBEER K ENLTND A, /INENRE
DHDE LTS,

FRAREO THIES 5 ~20 m OEREIREN 3 ~ 4 B h, g8 LGB
TE D, INHIEFEWTNLANA - Tl A - REREA - AR EE T AREZ LIS
BoOBANLRY, TORRIEE L em TENIZ20em I b ET D (KR 22), #
FIERS HEBESNATWD HONREL, FEICITH-OMBEEZ £ U2 Tnd, — RISk
TREEICZ LW, & X0 BaOMBEENE O MR EZ ¥y, i o OBAEIRS I
SMEL EIZIZ & A EERITRD DNRVD, BAICEHEENLIPTE T O RIITAE D

WEHIC A LD AEE (BWERRO b OIXER 5 ~ 6cm OFEA)

WU

B 21

FREEHSIE OREE 0

57
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B 22 WEHHRIERD S T OB EERE (P,
R EIRAHE (R O R )
LIZENENRE R >TWD (5 18 I LU 19 IBH),
DS B FALD Py B Tl IUE EE O v MRS BJE I E o
TWDH 2, HES T RE R TR oA I E > T\ D,
bR AEOIRE S PIITMEEO BE{ba R Z#ET 50, TOLIIHENT NE
L) BoEkE 275,
Loc. ul (SFIRVEMEIRAF 25 E3iE 300 m)
Acila cf. insignis GouLb
Anadara cf. amicula (YokOYAMA)

Glycymeris sp.

P E |

4015
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Y wmms

s Pumice-tuff

@ BRURERHM &
(§~§— a9 @1)
tFEC

B 0 1km

B8 B WHRIRIE T OB AR & R
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hoEoy
Horidlends

4
1% A =

wRAD LE0C 8
Hypersthens S 12 TS @ Arig

B9 M WIRREOBAEIKE P~ Py OB LI

Venericardia sp.

Serripes laperousi (DESHAYES) %
Vasticardium shiobarense (YokovaMA)
Callista ? sp.

Dosinia cf. angulosa (PHILIPPI)

W

Dosinia cf. japonica (REEVE)
Mya sp.
Thracia kamayashikiensis HATAI

Loc. u2 (SERAMLHH 700 m)

W

Lucinoma acutilineata (CONRAD)
Mika b o TWDd,
Loc. u3 (HREN BBH)
Kaneharaia cf. kaneharai (Yokovyama)

Pitar ? sp.

ZOFEJEARBAD Venerid NEHET S, B HA W)

Loc. ut (EBAALS 500 m, SEARA L)

Glycymeris yamasakii (YOKOYAMA)

W

Diplodonta sp.

Serripes sp.

Dosinia japonica (REEVE)
Mercenaria chitaniana (Y OKOYAMA)
Protothaca adamsi (REevE)
Peronidia venulosa (SCHRENCK)

Thracia kakumana (Y OKOYAMA)

IS TR & BIRFSNIZ D DORE N,

W

w8

%
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(BRIE « REFEEAT - NIl H)

I 502, PEREOREIRBIME O kL, ZE9ARET 50 500 m DREER) I DA IRV IR
DEHIRBILAELIET D, 2B, ZOMAIT Loc. us KV ITWL< 4y B EHEIC

b5,
Yoldia notabilis Yokoyama
Chlamys sp.
Patinopecten sp.—1
Venericardia sp.
Saxidomus ? sp.
Mercenaria cf. yokoyamai MAKIYAMA
Protothaca adamsi (REevE)
Macoma cf. oinomikadoi OTukA
Macoma cf. praetexta (MARTENS)
Macoma sp.
Mya cuneiformis (BoHM)

Turritella cf. saishuensis motizukii OTukA

WOR W

w oW

(€ - HA ¥

Z®H % Macoma - Protothaca + Patinopecten « Mya 72 S Xk DE A -7 H D
N, ZEIC Myald/AKEAHEmEICEY SETEHL, BAEMEREZRLTWS,

BIBER  TAZo/NENIUE BE O v MRS BJEIE, BRI Ao TREBICE
WEEZHE LN SEWIERBICE > TP DT, MEBDEMZIT- &) LROH,
L7=AoT, IS TEBARISE Z D030 LTh D RRENAMICHE DB R Z O
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oo LTZDoT, PIBIZADLND X DT, /INMNERNRO B EHIFRBO N & 13— HIZHEZ 4~ 5mOMEORAEIENREEL, €O AR LIR35S
Rz L TWnWa, Do RTPGHEEATIE DA K EEHICITE SH 20 m OB ICE e Riba AL, v
R RN =R A E O & EHT 5,
AT D WA PUFIE TIEE HICHRHEREM 3 2 <, s 2 3L L, ORI

RTHLIE CHrn ) (3 B A MU 534 2 Wi OHES 72 & O FURLHERE > © 72 ERVIV AR,

JEC, WHRE L RIS NNENRBO VIV MR EEEO FIZEAICER D, AE KA A R BRI LJE D G, AL L 0 MR ORI A % <, F & LTIV
O FEZHHRIB LT DSRS0 D72 2 2%, - BB S B A JEN 6 72 BEE D L o X E e R~ MRS 0 B e 5, GIIBTARFAHERE T TIX, ZokEH
0, MR A RIS L AR EICEL T D, AP b AL L E DRBA R MOMREZSRIE L7z L Wbl TWD A, REITMER L TWRV, F72 2 0RgEHs o
DEHHENTBY, gL LTElsnd (F 16 ISR, fHEIZIFES 150 m < SWOWERENRH 2,

B ERNTRTR— RGO R, BHR— BRI R OE R, BELC, PEORSES A ITALTIE LB OEH B S,

NWBLVEBE ABIEEL LR LG, #8%7)1 hiikds KOk FHOBREEWERERRE LI L U CHIREE OB BRI &SR LED &SR
JFEOEPRNUED 72 EIZ5AAT 505, T IR AR S K o T oo i L, ZOJbvElCiEaiuEdy, AL X OH 1 7 JEBE RIS DT 0N H E
HIZATETHN TN D 9 ZATEBEEITT L, FiEho fisho g okt FTHIZTER,

ITFERICINETH D, AEDORIIL600mERBZ D LEX LD, KBS LA EOEENGRD PRI D &R S MR D HERE M) 78 %

B OABEEEE UTRRENS D NiE, WEEEEENL 2B, B <, Mpes & hi~Mbiba L OREE R L T5, ZOEEHICHESHE m~156m
L ORI 2 WSS B O 70 D BN B2 5, JASITHEICHETRE LI DOBE OBAEIREDRFEL, 0 EALIZ 30~150 cm O # R @M ik E L T 5,
REREOCEHNDOT, IS TEEEMICEARIKEIZ L > TRy L, ZOWERIEATIL « H7- 27 IR - B5R - BB LOKREFRAE T o> TSz Z &

THOBERBIIEL L TH—HR ORI ALY, /INERNIRED L MERE bd, KEPRIZHES 1 ~3mL< b WOWEENR S 5, AT Tl Lz Xk 5
HIENOWBT 5, MERETH 7 IR~ERMER ORmBHTTIX, 2 omEE L/ W (RO WA BEE BJE O AL A BECE 013 508, T DKL LEE RO A
RBOT NV NEWAEEEIIRRT 200 EEL LN, B - BEE bk E BRI 372 2 ATREME D & D o BHYUAHT R0 AAR BT i 0 KEF LTI T b AR o FEJEAF
LIFBIE TP, TOREESIZ80~100m TH D, WaIFFKEEZZET 52, EL B EECE D33R0 DL D DY, RIGITBIFCE RV T, MEMICIIBIRE Lo
THRBEOICED D, MBS D Lo AW E OB AFEIRS I L O L Ma DiE % i 7o M2 RIS LUK FL/INFAAT I THRE LTe 2 OBAEICS (28 £ 5 855 110
I, BREIZET, HT» REBEOWAE D bUHER LA R ET 5, g, A LR A L B D TANAIZIZEA RO bR, Al O

PE OB EMEERE TR —BIGER ORI <BlEshD, 2> T A D B VR R O VAR O W IUE TR OB A BRSSP, DF L L IEEITEITY
S - FEES - BVYE ~E R EORBM G2 Y, ERERICEA TS, T Do LT7z3o T, MG _LERO WA A AT IL) 1 b L5 o0& RIS 8 (6 b
PRI ITMIEEA 232 <, BB TIITEEE N 2, 2 OREEHICITE S 20 m FiE o SNDAREMED B D,

BB E YR OBARECE N DAL, FOLOBLIRIDAS & ORISERRIC R E L T BINRTARF AR5 )\IRISH R 2T T, @REO LB 2 Hid EHEc
Do TOBAIITANA LEEAN L, FEEAITIEEAEEERTVRY, B At & LT MBS R & 5,

R O FE RIS T 2 RABERE b RIFE OIS e A3 5, EeARgOH B LT, Ab iR S <, HREORED K,
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RO BRI ERNRERE 2L, EEETIETICZ VAT 2R,
Spisula sachalinensis (ScCHRENCK)
Umbonium akitana Suzuki
Bk ABIZFAO/NENRBWIRARBICESICE R DN, —MITTAfELE
BI2E9ThDH, ZLiZ, B riR - AL TRE P ORERNENIUEZ & -
THEZ)IBICEE L TOD X ) ICHVER RICRILS TV D ES T, NNERTIVED
DIV NEREICE S TERESNTNDEDEHR LTINS,

I 12 & #® 3

WEE (4 AR - BRI (1952) ') 1, HEBRT A Hul s LCAIRIC oA
L, GRS M 1T & o Tl O & DR AT T2 T A U o SR
R 22D 72 %, AJg & TALORTIIIE & DEABIRITHEEICITBE SR n
3, TOLORTLIE & ORSERERN O REGHRICH L LEABND, ok, Mk
O KPR IR HUER T # O RS BRI R S Tn 51,

Wi JERETSE, R, MR

AEEICBE F& UTUBRIEYS, KRGO LRI SAL, KAIHE
FEHHR TIEEU « B AT B NEIE L TV D, JEE1E 70~80 m T 100 m
BRI,

B AEITEE UTHERE~EMED, oV b~HTEnsiey, FRi~HRI O
Je - MBI & O KK 7 & 2 < ATV D, IVETERRE LI I3 F IREA TR
PLUCEZ, BEREICID - TH IR ND, 2 ORIBE O ITR/L LM ORER 7%
ET 5,

AJFPIZIE 5 ~50 cm DEELRIEN BB EN TR Y, WEEC- NVEY - ik - B
FHEThOTRIBESNIZZ ERH D,

LB AEPDIEFRO XS b AR #E ST 2,

1. EHmTEE Y L)
Equisetum sp.
Phragmites sp.

Scirpes ? sp.
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Styrax japonicum SIEBOLD & ZUCCARINII
2. [FIET G PE )7

Equisetum sp.

Scirpes sp.

Styrax japonicum S. & Z.
3. [RIET)I A e 7

Equisetum sp.

£/, GO E A 5 Menyanthes trifoliata LINNE (2723 L) 2N
S Tnb, Stylax japonicum S. & Z. [ZR AR - ILICHERES LN TEY,
Equisetum - Phragmites - Scirpes i & U Menyanthes [3/KiIZ4E X 2T, Z
LD OREMTED & YR OIVAMEHERI BRI R S 1L D,

BBER Z oMIEMIERN T, TAJE & OFMBIRITEEIIIBE TER0NR,
& DAY 57~ (30T TR 5528 30~50" OEAN TR G ICEVTW D Dlicizn L
T, ZOTEITIHIARBO THEME L L EKFEIHE D> T D, 20 &5 7k
& EORFFID O WE IR EEBRICH DD EBEZLND, 28, FHKRNRIXIE
HiEk o> &) 1T HAR [T T2 O ABARDPIER STV D,

. 13 BiHefEds L O

Z > ks D] R BE P L B 5 O KEF B & LIS KA & 2D FRDIBEIZOA L
FERE L, 7 BEAith OHE AT TE Do B D IHTR OHERE 2 & 72 5 KiEFE D
B, DD VEABIEOFIZM D> THRERITIKT L, 3 LW IEXFRELS % 722 L
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b FHCH D> TP LR T LTWAR, GNETJIFHHENGE 3 EE (t) L4
B (t) SIEIC TmoOERILLMIZm2 > T EF LIZL D, s LTHEO
A<, KRAUNALR DY IRWE O £ 2 ER IL LB O PR % 12 Y NNE-SSW 7
IS EAEEMEE LS LTHh oL TWER (4 KBR), Z OBl ok
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ELLEWTNOBRRICHZEOKR a2 5D THET D, BZ 5 E 5 ERORICHE
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WEL T, RIS D 45 Be o 13Ok AR BRI D & DI T2 0 @S, Zaudbe
EEOHMIFHZERIZL DO THAS I,



70

024 M BEIKGE LB R & o BAR

P

——
o

 —
—
/\//\\//\;”\\//

a: @k CREY S Pr#EA Clifhih

25 B SZAEAETT 100 m OHIETA LD Pk Py & OBIE
F1RE (1) IEERAMICKITID b bW LmAZTER L, HEE L kI
JERZ PRI 5 Z Lo b NERBECRII OMRER L bE2OND, L
2L, BZIR WO R 2 X 2 & BRI Z ol d 2 & E5E2 55 X
D 7em P AR > TV D DT, B Lo HY, BIEDL ZAHT0nTh
LHEONPND, T OB EOHETEYITRE G BT /INEFI O £ 7 R IS g
Do BEILI O STMEK 105~110 m Th D, 5 2 BEmLLF OARALH B A~ TR 23
EZLL, MNERICECDHZAET LN, BRI L8k LTCHETH D, BAMICK
SHEREIE, BEREO LICABSICER RS Em oG L0 Lo 2mb
EVORIKER LIE L bR 0, BORE SITHEE~KET, ELIBMELTA 7T
TFoNDIFLICHON 2TV D, HERE L OAEEBIRITRIME 7 D ILIEE
TRRIND EVDRTNE'Y, T 6OHERO LTI T RKILKER 3miZ e
DES TR > TV, ANREIAFEO “HH LGS, Rk O/ INERE 25510
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L, BENFEL TV D, KAUIHLROR A - PRI WCET2LEZbN
LN AL, B R Y BV, B i A X 0 b < e 190 mIZ b i
LTW5, BEHIT IR TR b 77 o LA TR Y, PR E T3P EOFTE
IEROENA, BET D LEFEHICP LSBT s HBIbTNICRD LN, £, db
FEOB EEIIBAMO & OIZ EEAL L TR PRV, 29 Licmin biliEo B o %t
TR S M ORMA D 5, ALFEHUIECIRGEE & O RS TR 77655 500 m O
HSE DA ADIRO P TBZ SN D,

FEZE B DOBE NS O mAc i IR 7 i 2R L, B—BREICET5LE20h
L0, TSTHHEAM I bMREERT > L RE 1I80MIZHET D, ZHHDH
FEFEITBE Bt O HUBGEB)N SRR T2 b D LB 2 b d,

F2RE (t,) FERAESTOKREEORIBIAFIEL, = ST 80~85m TH
o MEREMITEL L TREERHEENL R DB T, EIIFLIAICL-TImMITE
T 5D, BETBEIRICN SR, ZOH MM HHFELREORN DN E A HEET 2 &
BTV e b D LB LD, ZHIBREHOSMNOHEI NI DmE &
—%T 5, BIES 2 BRIk OE 41 B & /J\Eﬂﬁﬁfﬁ SHEMIIZ D> T
2%, MKEORT)I O T RN ORI ER L TWizb Do e EZ bR
B, BEITMALAOERAEZ G RTFIERAEDIE), 2 - Ll - a7 &
DOHEFEKIEENH D, BEFHEBEAESICHE> 0D, ZolE LICTES
3mATEOEMKIIIKERD S, 2055 LK 1 mITEBaEaE T, LTE6
BE2ET D,

FEER) IRk CIEBEN IS O D 5 A 2 RLICB T 5 b0 L EZX b b, HOM
SIS 120 m FiR TR A MO & DITEA D &7 D @V, HERIIEK 8 m DR
BLZD RO 1.5mL BVOEEE LY OGRS EEN G225, BUZER 12~13 cm
Offix DKIEMEEEZ L L, INCHEESEOBENR S, ThbOHEFY D LI
10em < SV OfbfA HEEZ~ZTT, BAERETKILKEROZ, JEE3 1mT,

BICHE N RAL ORG 2 et e, 2 ORE FKILIKIE O IR CTA b5 L D 72
WBEKILIRB KT TND L ZA0D, Z OB M OAERREHIL S o & #H LW ATREMEN
B2 BB IX FAL OIS O ETE & RSB - TV D,

EIBRE (1) IH2BELLWATZOMEIIHML, F U< KEFATHO— % i
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LT W5, R 70 mAith <, B SIEICE»> T D ERLTHD2, b
P CIE I > CHEIC ER+ 5, UL, H2 RO REISTVEN LS
Lo BRERIHONT, 2EEBCTHRICPLBEMLTWD 22K, t),
HRMITFE 2 BRELIZSHUTHA IN, BHICZLL, K LEORM T T EIE
ENBIZTERY, ZNLOHEFEHO FIIFEEHK 2 ~2.5m OB T KILIKER O -

TWo, 2055 K 1 mIZEB\BEERAE T, TAUATIIBETHD,

TEEE BRI C IR B S VU 7 OFk 80 m O =<e, RO MKW (MEdk 140 m)
RENZNITHIcDEBZZBND,

FARE (t,) FF)IARICHAT 5, EOmS IR 60 malik Thd o, #53
B EFBRIC T TER L, blEFICmro TS m< e b, HERMILE & L TREE-
PN D 7R DT, BRI RS20, ESIIWEHHOE T 1.5~6m TES
DOERNREL, 2O EIFESH 2mOBETRUKEADS, 2055 LI
HBETRALZ S A, FTHEMIIBETE 12 - 3EELICO> TWD KILIKETHR
BEO S H EHOK I mIigEDOHS ER—ETHA I,

EHSBRE () BT Db, KRJIBEROA BSR LOUIH—KmRc
S L, ERFHJINRRICOETOMT 5, EORmS ITEL 40 miikTh s, KR
JMAFC S ZHICHIY T D E BB NDBE R ESTVDD, FREDHDITEART
RS ELHELBOMICHET D, TOBRELEE L THEEN SR DEEEIC L > THERL
S, B 15maBrbElirbdd,

JEBRT) S RO TIX, ZOBEO FI2E 23 RISRT X ) ICBEAEKE (P)
WOV, BICH L E W 2 Hile, Z OBAFEPCE OHUME R b DI RE & 10 cm
IZEET D A A L KIUIREDBHIRE AV £ Lo b TR, FLIML X
DT, LEBAILLIEAF G, 2O LI R bR ARHERD L EZ N5,
L UGEANC L o CEe s @B AR L, EEBAEOWEEE T ZEnbY, B
BLEBSbHD L9 THDH, %23 MOML 10 & TRRALTT 300 m OB &
THILCBAZKELTHD L, REA - REREA - SBEA R L OBINA LIS
BON, ZOBHIIAHEZHRTE RN, MOGHRZILEEDO DL EZ LN

5o

Z OBA A 1T LG D TR > THik 5 7 < R 28002035 0, XiEHE0R
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EWCILHEJIVAWTIX 10 m 22 243, ERITE A 7 BINAHETIE I mELITIC
T2h, THED FIROHIR CIIRARIKEPHHMBL CAELLEBEI NI ELY
DEARPAENH DI, BEICRBOAEZE L, BREICED., ZOWERIKS LEE &
O WNCIT A A ST A K5 LI & B, TERNTRVE 5 /A AHE Tk, ZoRic
cm Fi% OIRIR~ M RIEZTET 5, Z OVRRIEII/NHE?HFEHICA D TRV DEOR:
T 15~2cemiTEL, 2OTEBEINTZZ ERH 5,

KRN E B & DWTNOFRIROHERY & LI Lo RANL L, —HT
ITIRRIE R EEFET HZ E0nh, YK, LEEROMEEIC X > TRARIo—K1) 728
XLONRBIY, WMEBEPELCTAEENREZ LD,

IO OHRH O LITITWT BB T KILKADO Y, FEHTELSELS 3m i

5LZAH6HD (23K, Py, 523 KOML 10 TP, ® AR E Lo — 20k
Wy EENENAKEL THD E, Wb bRER - Ak - SRfpEa - FisEs -
GBI LR L RITEDLN, ZoVThLANAGEAAEZIIEEOLDLEEZ LN
5o

FOERE (t) 1FEEAT) S AT ORI DI LKA DIBRO 1)1, 25
T EOWIBICHET 5, HEMIIF L LTHEN LR 5HE T, BbLzr —AEIC
BbhTwd (KR 23),

FITERE (t) 13KRR)IB LCEDIGROEE) - FHZJIF KOV 72 1k

ST B KNINGREO b OIX, HEYO EFEELE LB SR 0.5 ~5
cm ORAR A L EIZS DREHOMEED LY, LXITRILLEAFEZET, £
DEZIV7RLEBE MDY, HENCX > TEZED LI X< pfg L7 E 0.5m N
NOWIEE DR, 1FEALEOEHFITEORE M LT\ D, HD 5 HLika
DEVEZEM AT vy 7 DFEEE LTRIH S TWD, KRJINTHE SIS (2L z
X, GEOR, KBEROFZLE) 12X, IALOBARAKENLHRL, FNbOR
EIHDTND, THUFKEOEARIN R Shic 2 L 2R/ LT D, HER O
THEIZIEROEEN B 725 EZE 2 HAH, BIEIXLERE X V& IF@EH LT
WOTRITH D, 28, MIFEREEOE 4 BEE IS L2 RICHA TP, » kiC
JBES3mFLOWHEBRABAER>TEY (KR24 BIOE 23 MOMKE), Zh
T B ER < DA (P) LN LD T s, MHITRIN /AL
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BTSL A, MAAEZIEEDLDLEZHND, ZLOBAHTEYITBIED L
ZAZEDRRKRIEH BN TRV, ZOEFEMMEOIENHE S BEE > 5 P 2
BHERE L CAE LR L H 5,

KRN OSRIE DK 7 B OHEFEWITAT 2 5 ET, EE L TH~KEENSRD
BT, BT KILKEZ KR LTV D,

JERMTZ T UH E LTEL ORKEIZZOmE RICHKET S,

HIER (a) ZFAD)NER LUOKPKD & & 0BT 28I 6T 5, BT
FTE, KRRV OH 7 B B2 oL FHER Y A B ETFRMREZ =<7, L
ML, THUIBISRIEG T, KIEROL ZATIEE 7B RE X VK 5m{Ey, LR
XS HICENLERNL L2 23T D2 ENTE D, BALO b DI BRIV kb
L%, JTLRITEHTH DA, EBIHIZL > TEEEZSEWT, AHE LTRHALTWY
5L ZAMEN, BMLOHOITR BB EEN G, HiNESL< S, HIRITIZEAL
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FIH S TWZRY, @iz, B L BICARIZE DD TENLTH D,

m. j& A # F

m. 1 *E% %‘Eal)

AEIEHBIIN DD D 7V = 77 Hulk &l R L QBRI S0, B
ZAAD K BTEENC R T DR EBVKME S BILR & 13 T, BTt & ST 2T
TARSNWIHRROPK A &, ZOEITIHEFICEZ V. Lo, Wb BN
L, BUEBRITEN TV D b oixd e,

AR D B IIAERE - /N - 6 - BEIRR ERILINEF T 5 ARHEHE O EUE
IRPRHE TH Y, F7z, dLBEHISICHRRE - BRAR EOHRR ST D, ARIEH
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P FRHERS L 72k A
l:om— NEOE L
P BARKILIK (B THERD)
P AR
Ps : A48
R 24 FARATSMIERITE 300 m /N1 f5

TH B2 B EHER T O fE

(55 23 OIS 5 2[R L)

7

BWOREHICH VY =¥ 77 Ko TR O DER)IE - BARE - R
g7 EBDAT L, T ORINIEREh -~ 27 EOERBUKMEILR 23S LT\ 5,
LN LB ORI S SBATH O b O 2 I T E 7320,

—77, Wb 2% il AU B 3 D ABIE TG e T, FEERR 0> 4 TEHERIRAL
RIZE > THEST 5T 5, PHTIEINCE T 2 IERBEEH ORI L B2 o h
TWOERE IR - BEZ)IE IR (LSRR Cam - AR
IR ADEIENR LD HNDH, WTNSBITSILDIZE > TV, EFEYHED
HERRAES TR 0 DA - T ASER & KBS E 2B 5 & B X LD HIR DB LA S
b, ARETITITEREER L L, FHECEERS P I2IE— R ORI ko
MEZZDLNTVDMERANET L, WE L HICHRETICELT5HFEIE, 20
HERESR M L 2D A THRICE T 5,

SRERT I P ~ 4% 1 70 & BT RS 20T C O LR RO BEIZ A B D HERER 043k &
ST, JERBMPNITHTLE EE - BERE R & OB~ EEO R A AE T, HR A
R ENT, £, TOBEICIIWBENFEEL TV D, LAL, IibiIndig,
HE OB E IS L2, BRI TS T,

oA, KRR mHERE S I, B L OR AR HRT 28 a
Wrdy, Mitkrry sz LTRHAIN TS,

m. 2 4 #5 K

X & # W

AT KREET/MER ST DB L OB EHICADRIZH D, BRATE A ASLEMK
KB Ko THBAT SN2, B3R 30 5772 OBIbL S, BITEE AsnEmUath
DFTERBINTND, FEREITE - 8- 8 - ShF KOS TH 22%, BHITHIZ KI5
ELTW3,

PRI TR NG O KB L ZnE B MBCEEIRE 1D D, EA)IEITE
FEIE S N-S, fBRHE 10~30°W T, TALIZIERAE PSR REL, 0 B
KILBEEERIR S B X OEIRABEE N E 2 Y, ZHLORBIIWEIC L - Tl&Eh, —il
BLHEL WD, ZOWBIZH > TREGENREA LTS,
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FRITL SRS OP B LT, T LiBCEENR E DEEFERIZ & > TENEIERN
N 20" W 3 KOV N-S OZEFIRGLNR D B 722 o T\ D, SEASMIC I EEHIL - BIdish
§ - FTEREE - BHERIEA E3B Y, IRASEM E LT AR - fRER - HRA - ABEREN
5,

AR N

APLINIBRETHSINAL T IZH D, Z OFLINIR O IR 40 FENHKIE 9 F£FE T
BATSh, RN 26 RIS HERIC X o TS OIS BAA S V72 s, BIEIXRIL
FThDH, BHICHZRIGE L2, B0 26 F2UREOIMIEA - 81 - 8 - S LT
MighThH o7,

FRITH DIE % B < iACE DB NS RIS H 2 S LHENRCTH v, £l N 70
~90" ET, & XITHRIARE 22> TWD, FATWIT ISR - DOMRERHE - SHEREE R
ETho

&/ SR

AYLILITHE AT ISR IS H D, HEFITHAL S BIr ks, BHICH- -
HEANBAT SN TS, SRITEA I RESI2E O B )IE NiE 0SB IR A
BEETE 0280513 SR E D HEIRT, SBIEIL 1.3~2.0 m Th D, ARELILOBIEA
B SNT-DITI 8 D Z & T, YEHIMITE T LIFFLA (Cu0.6~0.7%) 1%
fTafnice b sy, BIEITHICET FMIEAE (Cu0.8~3.2%) MRxtH Lo T
W5, SEASEMIT TR K OEEIE A B T, Dm0 PSR IEA E R b b,

M. 3 ~2 08K

% 81
ARGLNIERIT A SALHFICADIROBIZH 5, 025 FEBI TS iz L w
PNLWBRIEITIRILPTH D, WAL, BT 2 LR TE RN, Ktk
FFIE B OF Y (2 LUE, BN 25 SR O AL OMEIZK D L S Th D,
MEF T AR ORI ST, 7E3EH 156 4 CTHPE 10t B &2 P8 L CU e, SRRk E
Wi & AGEIRE L ORICEREZZ2LTRY, 2FoMONLER N 20" E, i

FE5)  WEFN 25 4F, BKERTOZFEC K D RO - (L PR A O BR O ¥k
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30~50"'N T, fEX 10~156em < bW TH D, SialFsiko @b~ H 2T, @i
I3&Rm~ v TR0 % TH D, REBIEADZERICITAME EBITELWWKYH
UEROFE R BB,

. 4 Yﬁ V(f‘% 76‘5)10)17) 26)

& X &

BRI LARTRER LA, (IREEZERD) 35 RIS & O/ IRIFiE

1) HEEEOACIFHR Akm, B RIRR O L3 500 m A58, IRIROICER S D29
HEHE K E TOHA OIBIT~ETH S,

2) WY (EEEHD 5.5 km) A1E, HEIHEKISGES, ERIA LN,
B & VHLER

Wik T, TES-CEEEEIAE O JEERICIEE T DAk A DA DR N EEN TV D,
WHE A AL, RERLZIEIC L > TR SN D R K — A DRI —RICHE=ES
DM, T, THECEEIKEDN ST RD2EDOEEL, T2RbbE b/ R
R TREN LS, ESF10mE#B2 5, 57 RTIE, BRADEITL, e
DL 5 TWDRIIEEIRFAHCS 2 A TF 0 - FIZH# L, Pectinid-Brachiopod ¥
D70 D HGibia & BRI - THENT 5, ZORBIWENSIZ V=D N7 - i
MEE - OW R ENFERLIN TN D, T bOFRA A & BRAE L1, TALO
ZIE & Ebic—HEaALERZ > I Tna,

A

WHE A A Y, WA H L VITRAaEZ L, M, EEEORRE RS 2 Lnd
D, WilE, F& LU TUBERAROENATE - RABENDRY, KIS O %

o MERRARLIY, WIBER 0.5~2.0mm T, S AAEBV TS, EO/LFHMAL

e KDWY TH D,

Fox BRAKIVCESEUSOSER® (FIEER, 1956)

Si0, |A1,0, |Fe,0, | FeO | MO | ca0| K,0 NaZOI Hgo‘ Total

HEARARL | 53.54) 7.55 11.49) 4.05| 6.24] 1.19 4.49| 1.27| 10.05 99.87
V4 52.89| 8.13 10.68/ 3.64| 8.14| 1.58 5.67| 0.22| 9.83] 100.78
WBREE| 57.68 4.08 15.09 4.28 5.67| 1.47| 4.13] 0.60| 8.48 101.48
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F% - Mfi - L8 - AR

BAFN 28 4R & TERM, YU ORI STV, BHERBITSATVAL,

PR D KO GBI 2.5~4.5 % T, B Lo ThfLE BIF L H & Ly, #hE

R bR T,

PLEIIAB, =YL, SEEOESIE 10~15m,

KEEH VIR E LTRSS, 2O, ifiz KEfilion—42 ) —%1
T 500°C IZMER LRIE D U & 40 %IC LC, IERVE #o 5 Ik & bz, £01E
Dy, ISR DA AR B EFIH L C, BAROELIZHW Sz S,

AMIEHIEN CIE,  ERROE»CESM OB LI 5 FH-CEERIKE O -
HE FERIC, JEE 10 cm~ 8 m OWFRARESHBREN TR Y, L ICZ DRI
AT 2 bOIFIEN S ZBE L Z W,

m. 5 B # *+

BFEE LR

JEBLMT T/ NEICHTE U JEBER O K 5 km A& T 25, Lt HERRETO
S OEWIL, MR T Y 71T TND,

HERTRiTerBomE s Picgikes LUREFEL, AEEROEEIZH-> T
B RRMAERDE R, 3 b AR IR R0 o TILHR-F 49 1.5 km, JEPE-
R 150~250m T, F& LTZORERICENTEZL BTSN TN D,

B FBEITA RIS THEAARE <, 5B L b, ZoEiEo
FEHIE R L — @O VEK 1 km FHECHHRIIEICEL L T DA, 2 OfE CIdEs
gL A D, BERELPICIIWERRIE R EDIED, BAHEREHEHAD L
AR EN TV D, HETEOREZIT50~100m LHEE SN D,

FIERER S DI BOONEE R L, BMMEETIRMIINITHFIR~REAE 2
T 5, IhoiFEfbT 2 EEAmE 2L, EhEICH > TKBIEEOIGYSHR b
21E7, BROBEMMNAEL WD, SEARIENRY DK EEATNDN, IhEi

FE6)  FHTEEE RIUROMARE D ) BRARTE L LTROLDORH S,
I IEA Bk FR SR ALK RIS SRR e LR A e, M BT AT REAR AT R, 1958,
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B C B ARECE: LTI L T D,

AR D FEIR % T3 D BEBE I VEEEME D Cosinodiscus # & L, 1Z0ICHER O
FEEATND

FAEE L LTEA OE L LTHVW ST D,

ZO/NAAHEDFEROIFZNNT, ARRIEHEN T, EEROREERSICHD
JEFITF RROALEF 9 500 m FHTIC, R—2MRE 72 L TEHT /0 ENIRIgo v
b NETZ)R ) REOERLERMEL TV D,

/ANHE L OHRIRMIE O MFLRITE OIRFEELZ RICTDICb b T, LbicH
RHEC BB R IR A R LT D, 2 OFEITER OB AL, &6
WCHHEIR OVRIE 23 2 5 ZITIERIET 5,

m. 6

SF

JEHNT 0 CIE iR B OBRIANIEF I <, MBEAICERBENZ ERb 57
BELBITESN TV HDIERY, OB bR & i & D70 I38 26 X2
TRTIEY ThH D,

BRI & U CRTIL)IE B L B aE & o iciliEzn <o, B AR
DORMTHEHSEND, BILIEFO b O, B BEE A B L ORGSR AR LI
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(Abstract)

GEOLOGY

The mapped area is situated in the northern part of Akita
prefecture, and represents the northeastern margin of the Akita
oil field in a broad sense. The area is characterized by the
Neogene volcanic rocks and sediments. A summary of the strati-
graphic sequence is given in Table 1.



Table 1
Age Stratigraphy Main rock facies Remarks
X
- Altuvial deposits sand. gravel. and clay
s
= -
B T . gravel, sand, clay, pumice 4
K] crrace deposits flow deposits. and peat~lignite I
d Yuguruma formation clay, sand. gravel, and lignite ‘i
o - :
§ Usuizawa [Maeyamagawa|massive sandstone. 3::\?;’::’ E‘;:i te. :
;ﬂ% formation formation | and pumice-tull | and pum‘ice.-tuﬂ“ |
L2 | "
RN . massive siltstone, and alternation H v
Kobinaizawa formation . ) H i3
of siltstone and sandstone H 2
? T =
o Fujikotogawa - black mudstone. sandstone. 'f;_'g g 2
H > £ acid pumice-tuff. and =53 £ 2
I formation £ andesite pyroclastic rocks |55 “& 5 &
2 5 FLEE] 33
£ “hard shale”. tuffaceous |5838¢ ; °
o Iwaya formation g sandstone. and pyroclastic |EEET ; £
= 2 rocks of andesite and basalt] £ 2 3 ! 4
9 H = roc! SER3 ! g
gl 8 ; :
3| = ; basalt favas and i Jasti :
2 Hayaguchigawa formation asalt favas and its pyroclastics, : o
acid pumice-tuff. and mudstone i <
andesite lapilli-tuff, tuffaceous 8
Kuroishizawa formation conglomerate, sandstone, and °
basalt lavas 8
32
F
. . andesite lavas and its pyroclastics, i
Fujikuragawa formation and basalt lavas é
NEOGENE TERTIARY
Fujikuragawa for mation The formation, underlain unconform-

ably by a pre-Tertiary formation to the north of the mapped
area, represents the lowermost of Neogene Tertiary in the area.
It consists mainly of lavas and pyroclastic rocks of andesite, ac-
companied with basalt lavas. Most of these volcanic rocks are
intensely altered, being partly subjected to “propylitization”. The
pyroclastic rocks, lacking stratification and starred with plant re-
mains, are considered to have been ejected and accumulated by
the submarine volcanic activity. The formation amounts to 1,400
m in maximum thickness.

Kuroishizawa formation The formation, underlain conform-

ably by the Fujikuragawa formation, is composed mainly of
pyroxene andesite lapilli-tuff, tuffaceous conglomerate and sand-
stone, intercalated with lavas of dacite, rhyolite and basalt.

Compared with the Fujikuragawa formation, this is rich in
pyroclastic rocks and clastic sediments, which have suffered from
slighter alterations. There are found intraformational disturbances
in clastic sediments which contain shell fossils such as Pectinid
and Brachiopod. Thin layers of mudstone are recognized at
places, and they yield fragments of plant remains. The formation
decreases in thickness from 1,000 m in the south to 100 m in the
north.

Hayaguchigawa for mation The formation is widely developed
over the eastern half of the surveyed area and composed mainly
of mudstone, acid pumice-tuff, and pillow lavas and pyroclastic
rocks of olivine basalt, associated with tuffaceous sandstone spo-
radically containing Pectinid fossils. The formation is divided into
three members, the middle one of which is characterized by the
predominance of basaltic rocks, whereas the upper and lower ones,
by that of acid pumice-tuff and mudstone. The middle and lower
members show a pronounced variation in thickness owing to the
varying amounts of basalt, while the upper is comparatively mo-
notonous. The formation is 700~1,000 m thick in all.

The acid accidental tuff-breccia, which is presumably contem-
poraneous with the lower member of the Hayaguchigawa forma-
tion, crops out in the southeastern corner of the mapped area,
unconformably overlying the strata ranging from the Fujikuragawa
formation to the lowermost part of the Hayaguchigawa itself.

Iwaya formation The formation, conformable to the under-
lying, consists mainly of “hard shale” or “siliceous shale”, tuffaceous
(andesitic) sandstone, and pyroclastics of andesite and basalt. I n
this formation, remarkable differences in thickness and rock-facies
are observed between the sediments on both the sides of the
Haginokata-yama anticline : on the eastern side of the anticline,
the formation is thinner (300~400 m) and composed mainly of
“hard shale”, and is thicker (more than 1,000 m) and characterized



by predominance of the tuffaceous sandstone and various pyroclas-
tic rocks on the western side. Moreover, a similar character is
recognized along the Moyasan anticline in the northwestern corner
of the mapped area. That is, the above-said sandstone and pyro-
clastic rocks abruptly thin away towards the west of anticlines,
and therefore only the thinner hard shale is left over there. (Figs.
11, 12)

Fujikotogawa formation This formation conformable to the
Iwaya formation consists mainly of massive black mudstone,
sandstone, acid pumice-tuff and andesite pyroclastic rocks. It is
also characterized by notable variation in the rock-facies and
thickness on every side of the above-mentioned two anticlines.
On the eastern side of the Haginokata-yama anticline, black mud-
stone with less thickness (50~200 m) is dominant ; in the area
between the Haginokata-yama and Moyasan anticlines, sandstone,
pumice-tuff, andesite pyroclastics, and others prevail over the black
mudstone, the total thickness amounting to 600~1,000 m ; on the
western side of the Moyasan anticline, andesite pyroclastics strik-
ingly increase in thickness to amount over 800 m by itself. Besides
the above-said anticlines, the actual smaller anticlines, such as the
Umenai and Takinosawa, also control the variation in the rock-
facies and thickness of the formation, which indicates the start and
progress of the folding contemporaneous with the deposition of
this formation together with the frequent occurrence of the intra-
formational disturbances. (Fig. 15)

Ittori for mation The formation is exposed to a small extent
near the eastern margin of the surveyed area, and is in direct
contact with the Fujikuragawa formation on the west side of the
Niia fault. It consists mainly of hard shale, black mudstone, acid
pumice-tuff and sandstone in ascending order, and is presumed to
correspond almost with the Iwaya and Fujikotogawa formations
(partially also with Kobinaizawa formation) from the characteris-
tics of the rock-facies. The total thickness is estimated at about
750 m.

Kobinaizawa formation The formation overlies conformably

the Fujikotogawa formation, the uppermost part of which inter-
fingers with the lower part of the present formation at places.

It is composed largely of massive siltstone, and alternation of
siltstone and sandstone, the latter of which is usually predominant
in the upper horizon. It is 300~400 m thick in the west, and 50
~100 m thick in the east.

Usuizawa and M aeyamagawa for mations The Usuizawa forma-
tion is developed on the western side of the Nanakura anticline,
and the Maeyamagawa formation is distributed on the eastern
side of the anticline.

Both conformably cover the underlying formation, or in part
interfinger with the latter. They are characterized by coarse
sediments such as conglomerate and sandstone.

Usuizawa formation consists mainly of massive sandstone,
which contains abundant remains of marine molluscs and is inter-
bedded with several layers of dacitic pumice-tuff. In the Mae-
yamagawa formation, the lower section is composed of massive
sandstone similar to that in the Usuizawa formation, but the
middle and upper sections consist of alternating conglomerate and
sandstone. The upper portion contains several lighite seams. The
Maeyamagawa formation amounts to over 600 m thick in all.

QUATERNARY

Yuguruma for mation The formation is of lake deposits con-
sisting of clay and sand intercalated with lignite seams. It covers
the underlying formation unconformably.

Terrace deposits Seven well-reserved terraces are extensively
developed along the Yoneshiro river and its tributaries around
Takanosu. Every terrace deposit consists of gravel, sand and clay,
intercalated with peat or lignite seams at some places. In the 5th
terrace (t; ) developed along the Yoneshiro river, the pumice flow
deposits, derived from a explosion of the Towada volcano, are
recognized. Every terrace exclusive of the 7th one (t; ) is covered
with aeolian volcanic ash layers, which have been subjected to
intense weathering to show a reddish brown color.



As a general tendency, some of the terraces are deformed
upwards with approach to an anticline, and the ancient river bed,
reconstructed from distribution of terraces, becomes narrower near
an anticline than near a syncline. These facts indicate the con-
tinuous activity of the folding structure. (Figs. 21, 22)

Geologic structure

The western half of the surveyed area is characterized by the
intense folds and reverse faults parallel to the folding axis with a
general trend of N-E to NNE-SSW direction. In the eastern area,
however, there are found a number of gentle foldings with a
trend of WNW-ESE direction, nearly perpendicular to the trend
of folds in the west, and numerous faults which traverse the fold-
ing structure.

As above-mentioned, the remarkable changes are recognized
in the rock facies and thickness near the Haginokata-yama and
Moyasan anticlines. Along such unstable zones, there are fre-
quently found numerous complicated structures, such as overturned
foldings and reverse faults, and moreover the intrusive bodies of
dolerite, rhyolite, etc. (Figs. 4, 11, 12)

Igneous rocks

In the mapped area, various volcanic rocks are intercalated
in the Tertiary formations from the Fujikuragawa formation up
to the Fujikotogawa formation, and many dikes and sheets are
intruded into these formations.

Petrographically, these rocks include basalt (or dolerite), an-
desite (or porphyrite), dacite and rhyolite. All the igneous rocks
belong to pigeonitic rock series and hypersthenic rock series. A
part of pigeonitic rock series is assumed to be of alkali-rich vari-
ety characterized by the presense of purple augite, ilmenite, etc.

The volcanic rocks of pigeonitic rock series were erupted in
relatively early stage, the age of deposition of the Fujikuragawa,
Kuroishizawa and Hayaguchigawa formations, and succeeded by
the hypersthenic rock series of later stage, namely the age of

deposition of the Hayaguchigawa, Iwaya and Fujikotogawa for-
mations.

Rock alteration

Miocene rocks are generally more or less altered. The alter-
ation is especially distinct in the lower horizon. Each formation
shows characteristic alteration.

In the Fujikuragawa and Kuroishizawa formations, propylitic
alteration characterized by albite, chlorite, carbonate minerals,
sericite, and rarely epidote is regionally recognized. Hayaguchigawa
formation is widely subjected to the alteration forming so-called
“green tuff” characterized by montmorillonite, zeolite, opal, etc.
The area affected by this alteration is classified to 4 altered zones
based upon the secondary mineral assemblage observed in acid
pumice-tuff. It is remarkable that the rocks occurring in the
more disturbed area suffer from more distinct alteration. For
example, the rocks of the lwaya and Fujikotogawa formations
are generally fresh, but locally, in the area along the Nanakura
anticline, the Lower and Upper Nanakura tuff of the formation
are altered to “green tuff” like the rocks of m zone of the Haya-
guchigawa formation.

In the environs of metallic mines, silicification and argilliza-
tion due to hydrothermal acid solution is overlapped on the above-
stated alterations.

ECONOMIC GEOLOGY

Metallic deposits

In the Fujikotogawa, Kuroishizawa and Hayaguchigawa for-
mations, represented by the various volcanic rocks of Miocene
age, there are found several epithermal deposits comprising Au-
Ag-Cu-Pb-Zn and Mn ores, most of which were exploited before.
At present, one of them, Okura mine, is being worked. The
Okura mine, situated in the city of Odate, is of fissure filling
vein type, producing mainly copper together with gold, silver, lead



and zinc as the subordinate metals.

Glauconite

In the Fujikotogawa formation, glauconite deposits occur abun-
dantly in the acid tuff forming the Lower Nanakura member.
The deposits attain to the maximum thickness of 15 m. They have
a tendency to occur around the anticlines such as the Takinosawa
and Nanakura, which were being formed during their deposition.
The deposits in the village of Fujisato were once exploited.

Diatomaceous earth

Diatomaceous earth is now being worked around Oda about
6 km north of Takanosu. The deposits are comprised in the
Iwaya formation, occurring abundantly around an anticline in the
same mode as glauconite deposits. The thickness of the deposit
is estimated at about 50 to 100 m.

Lignite
In the vicinity of Takanosu, numerous exposures of lignite are
found. The lignite seams are contained in the upper part of the

Maeyamagawa formation, in the Yuguruma formation, and rarely
in terrace deposits. Several seams are interbedded in each for-
mation, some of which were worked for a time about 1950. The
workable seams, for the most part, are 30~60 cm thick, amounting
to 150 cm at places. The lignite in the Maeyamagawa formation
is non-coking and about 6,400 calories in calorific value.

Oil and Gas

In the western half of the mapped area, numerous superficial
investigations and prospecting for petroleum have been unsuccess-
fully carried out for a long time.

Numbers of the oil seepages, oil sands and gas showings are
found mainly in the Iwaya and Fujikotogawa formations exposed
around the Nanakura anticline.

Mineral springs

In the surveyed area, there are found one hot spring and five
mineral ones, some of them may be connected with hydrothermal
activity related to the former volcanism, and the others with the
salt water in the oil-bearing formations. The Yunosawa hot spring
is characterized by a high content of Na, CI’ and SO,”. The hot
water exceeds 30°C in temperature.

The spring, located about 4 km north of Fujikoto, occurs near
the andesite pyroclastics in the Fujikotogawa formation. The
Yunotani mineral spring, situated in the town of Takanosu, has a
high content of bicarbonate and occurs in the tuff-breccia of the
Hayaguchigawa formation. The foregoing two springs, presumably,
are related to the former volcanic activities.

In the Fujikotogawa formation exposed around the Nanakura
anticline, there are found several mineral springs likely derived
from the fossil water in oil-bearing formations, most of which give
out the offensive smell of hydrogen sulfide.

Building stone

The rounded pumice deposits, which form the lowest terrace
(t; ) developed along the Yoneshiro river, are quarried as materials
of the fire blocks near the junction of the Yoneshiro and Ani
rivers.

In the village of Fujisato, the pumice-tuff in the Upper Na-
nakura tuff member is quarried.
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