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T [ S b oD AR SRS F K OF 1 X i B oD SRR IS, m LI E G e R VI 2 A L
THML, ZTOEKE=YFETYONTE=2¢c#EL, HREMHBMEBITI
O A biiizlie U, ZhZ e B L CHIHER SIC# T 2, Wixiolt
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NI &, 1€ S 30 AT (Pre-crystalline  deformation) @ & @ &, {E i ‘& it A #% (Post-
crystalline deformation) ® & O L RSB 5N B, T HBNZHEDOHMAT % MLt
i, ERAEFEATICDIZo T, BOER LU ERMBIMIEAOREZS > T\ Lidk
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B) ¥

P. 2 Parafusulina sp. (B, 58)
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(rugdmunsg, B4R, Wentzelella minor Ecucrr (MS) (785 fE 4,
BkH), Phillipsia sp. nov. (ZE L), Griffithides sp. cf. G.
brevicaudata GuEYSELINK (SZEH#$), Crinoid stem GEEFEHD,

Fenestella sp. % & O Polypora sp. (L 88, Spirifer sp. (Spirifer
Sfasciger var. simplex) (BEIR), Productus sp. (Productus grafiosus)
(BRI, Camarophoria sp. (IR, Acanthopecten sp., BRE (=
WE), Crenipecten sp. BRE (ZKR), Myophoria sp. FRE (=&
H), Naticopsis sp., BRI (&R), Pleurotomaria sp., R (&H)

(B : E4ARZR)
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EEE, CPHOIFEAICESICDN, 22 RIRTED, JOECRARCEME
A, HERMIBEH XIS B O THMKRE & S Nze DIF, 8T~ FH AT O 4K
RGOS0 5B, HICREAEICOANEEENS (21 KBHR),

MEEH A Z ISR &, UE — RS T, AWRREE 150 mDOEEZH L,
HaEOBRRREEN 5D, FHOmAERIC 1 EOBRITREZ #Es, W EAICTE
HEPEE E MO S (Twm ) Z#A, & GBS N 20T, HERICIE C OHBE
J e IicaikRERE K5, Iwe, Iwm, Iwu & 370 L TR,

J11 il 0 g e 35 0D 2 HF MY A3 C Uk, AR B IR 100 m DIEE &4 L, Lasti”
FEICENE, 22 RIRT EBD, Fhinb 8 DDRME™ NEpbN%, il
JEICITHEENE USFHEL, BASEE3~5om OFS - MEBABIUTALEDON
Hr5E->TW\3,

BATRIE G ClmaEfEhic® > T, BUERA - alll - HLHF OB RIS X > THIT
INTWVB, ZOMIBEIATITICIE, TR HTPE 5/ NR AT LG 380 Tl ARS8 A
HbN%,

% B B (As)

FREHISNIC B B Z DI, WE RO~ OO ENS5E>TVT, &
ftd 2 eHmBEIcaD, AFICWT 2, Filcin-o THRIMEDORIKEDHBE (£ 10~
30cm) ZABT EHEL, TORMNIELARIFRIFZRIEAZTA TN,

A DAL AR SRR ™« BOLKEE ™« P Y R Ele Ko TR RS 1,
Yoldia laudabilis, Yoldia asagaiensis, Venericardia laxata, Clinocardium
asagaiensis, Papyridea harrimani, Macoma asagaiensis, Periploma besshoensis,
Turritella importuna, Turritella tokunagai, Ampullina asagaiensis, Colus
asagaiensis ZZ ENME TN T VD, TNHEDOWVDW D EEL YRR, KEED
BEICBELUTIVHITE RS> T,

FRIMEEN T, A RO AR E» SR, Ao PEICH® L,
ZOFE 80~ 120 m T B A, WFMEFIILULS & CE NS NI B, EF

Rk 6) WA EE NI DS, XTI ARE O REE S S BRI — RIS — R S - B R
H, &%VIEREREA —OKEMBD S, XRE3WEHEE»5E-> TS,
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DUt K O A KEH O LI BV T, BEAEOLZEIcEbNT N5, A
WHFESCTECOBOTHIIEE 10~ 15 m OMEFEN 54D, @A Eo = i
BEO TV, B GWMARETOE D LFEBET, ENICHEOMLEEFATY
5, COLHFETHSOm OMKOMEN» SR, FRIiEHA & H U <, Yoldia
asagaiensis, Venericardia laxata, Mya grewingki 7z & O & Hit G E8 W H % & A T
Wd, BERIRKOEZEL, METAKRENAZET S, > CRIEAEOEEI
#190m TH5,

B & E (Si)

COBIZEKEHOR LAzl WEE»SEE L, aMoimlih s
S TWV5, FEBIC 1 JEOMBS ARG Z A, 710X A Tld LD > i
HeZ->TWa, BERKRO~KBOT, BlITNE0bd2anbHRICE S, #IK
HIXTENS 10 8m~ 20 m OFFICHEIEL, JBEE 1~2m ThHs, Aaz2 L, #HlE
BATAEAEDEA LI DTH S, b3 —MicDn<, - G4 “KH -
BH-MAZEATO S, LR oY & )1H0 0 8 O R 68 EE 96 /5% 1.8 km
DR T, BIKH O M B A 5, Clinocardium makiyamai, Thracia kidoensis, Peri-
ploma besshoensis, Monopopholus watanabei, Mya grewingki, Venericardia
laxata, Liocyma furtiva, Yoldia asagaiensis, Nuculana sp., Ampullina ?, Tur-

ritella importuna, T.sp. % &, REEEICAESHLEFRICEOZREL TV 5,

I. 6 % % = %K

0. 6. 1 &ERER

COREBE NN ORAKKE - HLE- - KERE- GOREBIUTCEFEISED,
2JEIRIEH) 550 ~ 750 m TH b, FUKERZNEFICEY, o LEEI3ES
BIRICH B

BRXE (Tk)

CORFEUANENHLCBNT, ARFZ A ERICES> TROXIICREL, T
DIEER 50 m TH %,

5 M (HZE DK

4 Pt~
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3 REKERES (G )
2 FKEWEEEHE (fBREZ R )
1 BEXEIRAGES (SHEer)

Petaiies (FYRE )

1 DEIREIR AT EFE Venericardia ferruginea, Lucinoma Kamenooensis,
Yoldia sp. Z 9 %,

BDWMNBHEDOBE T 51, BT 4m EINODOET, FhoHELSTH
RETREAED, REIROBEDAN 552 L2 DIROBEE, EIKEARKERED S, ©%
(EEHK 20 cm) BRURHNESTEDICAHRIREED S 7Z > TS, YA I
FHECHE™ " 12 K UERD L 50 T, BICARULAREIRZ R LTV 5,

Fossil Plants of Shichiku Flora

Picea Sugaii TANAI et ONOE

Metasequoia occidentalis (NEwWBERRY) CHANEY*

M. miocenica TANAI et ONOE

Cephalotaxus sp.

Juglans shanwangensis Hu et CHANEY

Pterocarya asymetrosa Konno

Alnus sp.

Betula mioluminifera Hu et CHANEY

B. Mitai TANAI et ONOE*

Carpinus miocordata Hu et CHANEY*
protoerosa TANAI
ishikiensis TANAI et ONOE
miofangiana Hu et CHANEY*
miofargesiana TANAI et ONOE*

s-Satoi TANAI et OnoOE (MS)

O o0 0 o0 o0 0

cfr. simplicibracteata Huzioka
Ostrya japonica SARGENT var. oblongibracteata HuziokA
0. subvirginiana TANAI et ONOE
Corylus miochinensis TANAI et ONOE
Fagus Antipofi (ABicH) HEER
ik 7) Rk
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Ulmus miodavidiana TANAI

Ulmus cfr. appendiculata HEER
Zelkova Ungeri (ETTINGs.) KovATs
Hydrangea lanceolimba Hu et CHANEY
Crataegus sp.

Wistaria sp.

Sophora miojaponica Hu et CHANEY
Acer palaeodiabolicum Enpo*
Matsuii TANAI et ONOE
prototrifidium TANAI
protojaponicum TANAI et ONOE
palaeoplatanoides ENpo*
ezoanum OisHi et HuziokA
subpictum SAPORTA

miohenri Hu et CHANEY
preudoginnala TANAI et ONOE

>»2> 2> > > > > >

cfr. kokangenense Enpo
Aesculus majus (NATHORST) TANAI
Berchemia sp.
Tilia distans NATHORST*
T. cfr. subnobilis Huzioka
T. Sp.
Marlea aequalifolia (GoepPERT) OisHi et HuziokA
Hemitrapa borealis (HEER) Miki*
Aralia celtifolia Tanal et ONOE
Kalopanax acerifolium Hu et CHANEY*
Viburnum protoparvifolium TAnAI
*ZETDHED
755, WAPEE AN B DI, X UZOREOT NKIC T %
FA, EEPRE HEME Y IS BV TR 5 NG EIEEX OAZIROMEI )T, 155
BXUIEHEhZOILS L, 7T TS - MECEERIEN 575> TV 5,
/o, AZEDILO)HIHEIK T, FEH 5 WIERAE O FICE#ES (cg)
ZEOTRERICOD, B > TIHXRECEE A BRIE (ry) « TiCa E ik
PCE (ry) (& BICWEZBRA, lbELHET 5) - BIKEHG S X TR ED
55> TWVW5,
A (cg) FAEICE S (LHifHETH 140 m), M#EBIc#E< (0~5m), HHCAH
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BEPCE (ry) EREEBICIE S (40 m), JEEICi3FEL AV, MBI 3~ 15 cm D
e WEE - MRS - AEBXUOIRGREZED, BsifEaoM@ge, B
o TR (L AREAIE), ZEOANEOREDAMN» 5% %,

TRCA BRI S, RiEE O A S hEic T L, JREITAETE A B0
TERMLTVS, BIKEFHBE~KABEZEL, WHASH T, HilEkd O
THd, MIETEWMEALE - REABIXTCREZEROMBENALN, AHEHTAH
ME7E->TWV3,

B E A IR EATIE T, 10 cm OBk &, 30 cm D8R E EHEE HAB, Kikko
BRI I/ MBI T E NI e DD B,

FEARIEDIE X 1Z, BHRHETK 150 m, JIFTXIEIE TR 140 m TH %,

A Z E (Go)

COBERMKT ZEME, & U TR ~PhioBEx 8RS 550, L
HBWVIETHEIC 10 ~30 cm OWBEEZ #HAG L, & FALICIERRE - s - EEmE
REOHMELDIED, FHEMEEEETHERMFAEL TV S, BEREOEIE,
WRHMETIE Im LR THBZD, EANEBITHEVIESZRIL, NIHTBS - 1L
EeHEHRMETIE 10m IGELTWa, ANIITEFEEEORICB W T, BEHhoRbT
" 5 Luncinoma Kamenooensis % p£9 2, WE R KRGO I3 RGO ZzE L, Hid
MR ~H0RE T, B S A T,

HEFORZFHEBTAHET 20 ~ 30 m, /NI TEA 100 m, WEHK B K TK
FILEFHIX Tld#) 70 ~ 80 m T %,

KEABE (Mz)

CORIEHBTEORA TR, THOREREL LMOWSBEENEED, WYiKE—f
BRILTE, 2~4 BOWRME (JEE 1 ~5m) ZHROCMREEF» SR> T3, K
IFRME T, o RMcles - BEROKVIRLAR NS, K AEHK TIEE
ELTIRBEN SR D, HEREEDBERAGETE, WIS OWEZ KA EE»
HHN, KF - RIFHK TIE TGRS - FE O, P LERKEEORESE,
LA EE> TS,

RAEGNEO~FHIKOZZL, BERAKRT, BT 5 LEEa~wEiaicixo,
BHH T ERERMENKCFEEL TV D, TOERMDOFIBLICIE, LIE LI Thya -
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sira bisecta ZH EDRGFDO X WL AZBZA TS, Eaicidfbaiddbzn,
WaEEEHICZ UL, M~k ARETHLIN, LIICENEOHTEDH 5, ¥
Mam TR EROZRET N, Z2LO5H, BEHTEH»Z WEBOZRL TW5,
HERM AT EEO~REEORMEARAERDO ENOEEKEZD > TWVD,
KE ARG ARG LW LYY, Z0EE 3 AMILEHK TlF 100~ 120 m, M
X T3 80 m TH %,

B 0DREE (Kn)

COFEBFTEELTRIROHEENSRY, BEBITHVWERIKGZHAELTWS,
HRIKEE~IRET, EHIET S5 TH 5,

COEMTERFICEE b N b, MYMtas K TRMBOMRNRFEENT
W3, BitHH Acila eximia, Yoldia tokunagai, Nuculana pennula, Lucinoma
kamenooensis, L. acutilineatum, Venericardia ferruginea, V. laxata 7 £ (3% @
FICEEL, ThoDfbaidaHE L v, CoMEZEIA—fEE—E LT3,

HAHEICIIEYE 05~3m, £ZIC4~5m DETOWENBHMNIET 5, A
WO E R L, MHR~MKT, LSICBRKETH S, BIKE 3 E cm ~ 30 cm O E
T, ABEEOLD L, BEODLDENDH S,

MEER X TR R IE D B P OARBRIe A M E £ T, —Ric X S LleieE S 7
ELTW3N, BORFEOAIERHEL, MAXLAIKK> TABKINEN S,

BORBEEAKRLUMNETE, EAOAKRILEKABEEELE ORIC, 2 0R A
ROLNDM, ke LTHNG, KEREISHEL TV, HEIEE 100~ 170 m
Thb,

* B

COBBLESEBED L2 LD, HEmEO FEZERK L, S af&kLkIx
SR (Is), BXU LXMW AEE (Ky) - AR AEE (Ho )« =R A E =
(Mi) D 4EENSED, ZNEOBIRIIE 23 KIRTEZD TH S,

7o L=y il DAL O BB X, 35 K IR AR X T, &R LR A s e
BRU LRAWEREZ X ST BDBT LN TEEN,

AR A AR E (Is) @ BIAgaZ T L L, MRS - a2 BRI A

ik 8) HWSMEHNI T, AR EOMKRY AN D, JERICIREESTEE L7E> T d,
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ERPEHE (o)

FHEEEE (ho)

EREPETE (ky) FRLEIR AREER ()

5 23
LTW5, RIKAEZRRT 2 EIE, FE LTARE > &ilig (il 2l
A B zzILE - ANGZILE) h5ED, TOEREIEKSm ITEL TV,
CORFDIEEEH A0m THD, AHINEMEDELE, WEHHEHRTOATES
B8 (Ho ) *°, ZIRMPAEEE (Mi) Oxhict, FHAIRESEIRKZZ L THEN
TV,

FAREEEEE (Ky) @ B aman T, Sktie R9 5, Bk, R~k
WENSE>TVEERZEHT %, BULT 2 LFHICIH > TREDER WIS O M5
MEbNTzH, REICHRLULEHED, HELEFNOEOMEADIIICHIEL TS
DN THS, TOFBROREBNSWHEL, FTHICIZBORE (Kn) ICBl7zEE
Z, LFENCIEARIREE (Ho ) Oa Il L 7z 2 3, 2fEIEI3H 20 ~ 40 m
TH%,

AR AEAE (Ho) @ MO EREBEE L~ LSRR S LN 57X > TWa,
ek Ba~F k2L, BIKET, BYLd 3 kAt ~Aticab, BA0H
LRI E NN TV, ARLAHE T, BIKAHASZ DD TARBIANCHE L T
Wh, 7z, MEEHERKLUIE) AT XE A T &, BERIC 10 ~ 30 ecm D MUK A JE 2
HATOS,

COEMEEOEEL, TTICHELZED,, GFRILHTICOVTEERE" O
RN D B V- XE L P A B 13 1 E Solemya tokunagai, Adulomya chi-
tanii, Palliorum tairanum, Conchocela bisecta Z EAHICDERT WV, ZTDIEH
Venericardia cf. ferruginea, Clementia iizukai, Macoma izurensis, Phaxas

izumoensis, Mya cuneiformis K EZpEd 3%,
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F 7z, JRBBALTE 7 800 m Dl Tk, H{k i Conchocela bisecta d 1E A, ##l 4
{5 Myrica Naumanni %9 %,

COEDEE I TFKIEHEA T 150 m, JITXEHIEA T34 180 m TH 5,

SIRWEEE (M) @ BEGHHRASTE, MRKE~HERONELERZET
RBEDHEMSZD, RETICEMYbaYRIbZEA TV S, LEEEE GO
BAEERZSOCAREHNDENSRD, —RICHEICEATY S, PO A\
WOIRICESBEHLTWVD, AFILFAFICBNTE, EENP > AKT, ERICED
fR KB~ R E N 5720, MWETES 3.5 km DFF OF 5 T, MKW E
MREL, KEMZZT I EDH 5. AZEITRANFOMIICHNTE, T OHE
BARJEEERE (Ho) 5, WaE - BAaDHEZRT, HBEICESH~HREICHE
LU TV 2, AT B O R i R AT 5, JRBFHT 475712 22 5 g i < IS o fi
TR =YPUSERE (Mi) &, TELTRENSLRD, LIICBEZTLIEND S,
WaidEtzRl, PR ~MHAT, BEE%E3mNNOHE - S AEBXT
Kitls 70 EOMEEN 5755,

COHEOIEEIFZ 40 ~190 m TH .

A EEE (Ho) & =R AR (Mi) & OBk : ARTEEHE (Ho) Ol
&, KKICBOWTCEZIRBETE (M) ORAEHO Fiiz 5H TSN, HFLEZS
THEVWTENHD, WFHEDOFICTEHICFAEAEATZITNELDONDH B, wmiEiHic
ARILERAEEEN DS &, 3FEANDENTCHHERZEL TV (H 24 K), C
DESIGEHEHNI XL HZDT, TNHZ—HLTHEE L

VFiEERORENSWE L, T ORI XIEIH AN T 260 ~ 550 m, JIH{X
IEHIEK N TR 400 m TH %,

O. 6. 2 HEERE (ilg)

COREBTE, Mo T ERE EMIIENMS AL EENATVED, TD5b
CERECRBEABRICEBTALICED, TlE 1 EREINES LIk T,

FE9) Pk ERE T OMUEEAIC OWTE, T (FIEES 2V dnlfE) & LT, SRR Ok FIE
9B, HAHVEEMOGAREREDOEHBXUTEHEILADELEN S, AR OR FEICHAS
LANEHNTHZ LS EREH S, L L, Atk FEOBED LEEHHICEOT, NioH
JECH U TABABRICH S T 2B RICWNT, > TR FElE LWV B2k L TH <,
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FILE E A O A S B AR U, FRIEEE N T2 IE I8 170 m, 1§
X g AN TR 50mTH %, FlfE (Na) EPHifEmRTICB W TIE, Fod
WARES - WEHE (Yo) &, FiomE LEKEWS - EEHE (Mn) &IicaT
ENBH, RHHAHE TR AL EYNCESE—OHE (Na) 5% -> T3 (525

eSO

..... ' =
~50 M

i

B

B

B

12 =
=

+

&

L o
&

"» R =
40

W R E
R s

RRARRE
wE

B =]

®
=
£
=
2z

1
[

i
G o M & S 1)

HEABE - BERE (Yo)

ok R Gy~ B PR 0 £ BEURE S+ WS IR GBI o - IR VRV L REDCS - R R &
MHAELUCHEERE L LEOHBTH SN, FA—-EHEOSHALIFZFLY, EETE
10~80m THb, AMMEDOIEKICIE, EEH m OBEFLMERENIH > T, Fhifd
EICBNTELBHENS, TOMEZRRL TWVEIIE, BREVUEINKDZL
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e ASERATEE - AERS  BER B K UL SRR ENSE > TS,

AT TRERGOMBIRINAMES - a2z T LU, RIREES - RIKEB X
Chazdia, HLRZET %,

N IENT I IR 2285 TlE, £ 20 ~ 30 cm ORIKABEZG T2, EE 4m D28
DEIR RS - AN 550, LD AN WETRICI > o, RERKBICD T MICE
WU, IREFET S @iHE D 5L S mc @ CTLUBEZ DL > T b, T ORIKA
S SATRE ORI T, PiifhE DRSS E L FEHETH %,

MELTRREWE - REEE (Mn)

IKHEBH 2 NVEEIRAE R T 2EIE TRV U E RIS T, B, BEE Rk
FHAEMELT, #HTRHEENTED, HELTELICARETHS 2B T
EMNTED, MAGORBITEHHEEAADNHEEL TWVWD, GTEARTRIEEIRICED
ZONTHLRD, MOWHEHLEES,

C OO EARIE, WERIKEORIKER ST, JeaMiciBBAaoRnze28a A,
LELE ERERMiEZzE2L, REVWRBELAZEATVS, 5120 BT
ZDEIRE DMK EENH % o

e, COHBIEARLESTE, EOYE—GRREZHEAELTEST, BIKER
EVERINEN G 2% BT,

FHEREROHPIIN ST 2L, RDEBLTH %S,

Turritella s-hataii Nomura

Turritella sp. a

Batillaria tateiwai MAKIYAMA

Polinices meisensis MAKIYAMA

Nassarius simizui OTukA*

Dentalium sp.*

Saccella kongiensis (OTuka)*

Glycymeris junghuhunii (MARTIN)

Venericardia siogamensis NoMUrA

Lucinoma “acutilineata CoNRAD ”

Lucinoma kamenooensis OTUKA

Meretrix arugai OTukA

Dosinia nomurai OTukAa*
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Dosinia nagaii OTukA
Venerupis siratoriensis (OTukA) *
Mactra sp.
Spisula nakayamana Mizuno (MS)*
Macoma tokyoensis MAKIYAMA
Apolymetis ? sp.*
Siliqua cfr. pulchella (DUNKER)
Solen sp
*ZETDED
(S © KIFIETT)
INSDIEAIKEBEVDYD S FEM  IREIBHEDOEDNL N EABHED, Hffits
WERTEDEREENS,
COEDEEIEHN 90 m TH 5,

WELFHEXOHILE (Na)

WHE TR B b X T LR, TREFRT 475 O FF 800 m DR AT Y v, [RMTED
AR E TR IS/ L, ZIRWEEE (mi) h S L, ZEEEE (hi) I NS
IcEbN D,

T UTHEREOME - MIKERAEBICRKERANSED, LIKHD 25
MY ZHIETH 2D, TORAREEINETE (mi) h5iE->EOKAIENS,

BRI e Z O LM 8m OFflc, FEEH25m BXT 4m O 2O LEEE
RS - AN D > T, TSGRV EwENSILItEIC I L#E 2% U Tl L, B
s - ARAAZLEN 5558 5 ~ 15 cm OHi Iz FT5,

SR ~FR T, RIEMEBL N5,

0. 6.3 m A& #F

B UK N TP EMTE ORI, 978 b B i — M ks & Ui 5 LARE O &
BN FEEL, Pt K ONIRIKEE NI I3 F > 72 <R B aL,

CORERHE TS EEAk - HONE - TEeAE»SZD, 2JEE270m Lk
ZHET B, HLEALE B FITNEGHRICD > T, LAOZEEEE &I AXIEE AN
TIRERED L FRRIEH S NEN,

it 10) T > TidHlE 2 XIS RS 51 B & SIS IR (yo) & RIELAIE (mn) LIS g
BT LIIHHETH B,
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Lt & XA B (Kam)

TOREHIE T UTHEMKIEN D> THD, RERICERLO O 28
BTEND B, BITI NI SERD L MBS N EORL L, HEEADED
LZIED B> TS,

BEI s~ gtz R L, HRGRECROAZ0RaHR, WIKTHZ, ALL
TERERMEZEL, LS LREEARAREDOHE GA TV %,

FIHERE & OTATREABIRIE, HPILE 500 m OEFEDEICHDNG, 2HEE
3 70 m TH 5,

BDARBE (Nu)

HOWEIZRIKE DMK ED 5D, WERTHINEZ R 5, BT 2 &l
@UTHHERAIIC R D, BAE T AIREDOHERDEREN, £ 2 m I SAE
HHENB, BONHFRICIE > FIE ORI ETIC, Mz 2HETEENS D,
b oOiFIcEIc2 L, RDEDZHET %,

Calliostoma sp.

Turritella s-hataii Nomura
Turritella sp. a

Crepidula isimotoi OTUKA
Tectonatica sp.

Polinices meisensis MAkIYAMA*
Sinum yabei OTukA*

S. matsuii Mizuno (MS)
Nassarius simizui OTukA*
Dentalium sp.*

Acila submirabilis MAkIYAMA*
Saccella kongiensis (OTuka) *
Anadara watanabei KANEHARA™
Pinna sp.

Venericardia siogamensis NoMURA
Lucinoma “ acutilineata CoNRAD”

L. kamenooensis OTukA

AE11)  REUEGEOAE OBRIRERICIE S %249 % ARt O A LR O BN 2105
JHE OB T 2D E-bND,
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Dosinia nomurai OTUKA

D. nagaii OTukA*
Macoma optiva (YokoYAMA)
M. tokyoensis MAKIYAMA

Siliqua cfr. pulchella (DuNKER)

Panope “ Japonica A. AbAms ”
Y BETBED
(85 © KEET)
INSDbfadeke LT, B IREMIRNCE L <EIL, B e tio
it 2 <, At - mAERO UbARREEICHR T2 X5 I bns,
HONBOEZ K 70 m TH %,

T®AXE (Sm)

COREE - - FO 3o 5N, FidE e U TBLROBIRERE S, 575
D, EXICEKEOWEEZIE L TS, AR ORGSR, Hilif/zim Tl
HIKTH 2N, JIULT B L HEOBEL: U T AB~HEICHGT %, 5
MR ~HRL T, WIS OB A2 EA TN S,

RS LRI S E T B, FaiBRAIL T M A LRI E I E e
B (mn) IKHELIL 2R EH 3 m OHKEOEIKEWENHRLN, AM & UTHRIR
ENTWB, WEEBEAGOP~HROBRKERET, LIl y RIS 2 ks
ZENBHB,

IR OEEIREE S &, RO OLWEIKETE SR URRIIYS & 0 H
JET, EENEDLDTHKRTH %,

TEAEDREXIZ 130 m ML LETHS,

M. 6.4 % & &t

ZEERICE T 2HE I, Y iNEDALCIR S N, PURTHIE 5 B K U A i
ICZENENIGT B

mMEmES

> TREK - BGEAMENZ BREICHEY, HBUR (?) OMiEILE (So) A
BECHEDN, TORE 50m LETHS (526 KBH),

T UTRAAORIERESD 5750, —HICEVRIE S E ATV %, B
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o 10 20 30"
L e ———]

Sh: FHE A1 As: IREA)E Ta: LR
(A)  ZRUER CERAEO RS (UETHRBSESFEIN)

to0c™
H

As: RHJE Sh: FIHf e Ts: BEREIRIES S Hifkiles

LR (Ta)
(B) ZRUERE LA ONEE (AT Y@ L)

26X ZRUERE MIEREORLYT
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e EHR B KU OS2 2T 5180, ALRZEEATY S,
ZRJERHI T OFER T, FOIOHEIC 20°LL EOMRI TR 2708, SfRENICE
mid 10 ~ 15° R L T2,
WEt A Y bt TEE A FEOA LR, WHEICENERD LB ThD,

Benthonic Foraminifera #k 10g ho
Nodosariidae [T~
1. Robulus limbosus (Reuss)* 1
2. R.  pseudorotulatus Asano 4
3. Dentalina ? sp. 1
4. Nodosaria insecta SCHWAGER* 1
5. Lagena globosa (MoNTAGU)* 2
6. Lagena striata ' ORBIGNY* 1
Nonionidae
7. Nonion pompilioides (FicHTEL and MoLL) 1
Buliminidae
8. Uvigerina subperegrina CusHMAN & KLEIMPEL 2
Rotaliidae
Discorbis ? sp. 2
10. Epistomina elegans (o' ORBIGNY) 1

Chilostomellidae
11. Pullenia bulloides (' OrRBIGNY)
12. Sphaercidina austriaca p' OrRBIGNY
Planktonic Foraminifera
13. Orbulina universa o' ORBIGNY
14. Globorotatia tumida (BRADY)
* OB EBILEE £ 3EO &0

KALD Robulus 73% <, TS K OIAAEUI D0, 2fke LChiiE ” s o
LT3,

5 BB R

o> TRALERZBESICEY, JRENTREAR, ELUEAETE, GREAENZ A%
BICEI D, HBERVEINEWWEICE > TELTWS,

CORRHEC > TREL UTRIKEINESED DD, FicHS, di" 2 icms
A 12) BERIEEREATIC MY B,
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eE AE xR, ZDFEEIE 500 m YU ETHS,

THEIOWEG A IERICB N TR SBISEN, BIE THOIRES Z#d, B
BUHIND 5, BIKEWEITHAT, FROozIigdess, RKEOORKE
Jes L OABZEATVS, TOMEIRBEEICD) > TRIEICEE 2T %,

FOREINIEA 3 IR~IKEAT, B EfoEMc Lo e Sa A Es - B LU
Sagarites ZFH ATV 5, [LEFEILYT O L& i+ Tld Lucinoma acutilineata, Acila
submirabilis 2 572 5 HIL G REEAHR B NS,

O. 7 % W & (?)

fft & i B (So)

T ORFEACERGHE - FKERE - RO ERS KOS EERE, RS ICE L,
E S =V EIRIEICH > TREE 20 ~ 140 m OIS, MIEL DML TV,

RO T, YU T Ltk 575> T0a, (LAZFELZVOT, Ol
BRI A TH S D, BZ 5 <EPURGENC, AT e (IHEHE)I?)
ICHERE L 7c b D &R E NS, BEIFH 50 m TH S,

I. 8 1 BREHER

|BERER EostERRYD (ht)

AN AR « H62r B« NIHHTLZNERSED 200 m WA EEHE FICHEREL TV 2
R T, BLICEEN 55D, JEE 20 ~ 30 m IGEL TV, HERIHOBIE
& U THBROEH A, SiEId N, MBS - TEEE» 550, (LR TIEE
MEDORARZER, LVREBHREOMNEZ AL TS, ILEOEHIZETICID
S5TC2, 3MRZHLTIRKILTED, Z0LEZHKT 51, L, ThIZSCT
WX NELTZ> T3,

FRERER ECHEREMD (t)

ENL - R 1 KU 175 E Dt IREFRI O& /s EC, gk 100 m WS
DMFR I ZDL 2HENT, BLICHBENSE2, EERBE> L EFREELLHT
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20m WA CH %, MIEEOBICIITER S « AR ERE ROBED Sk LIk
Wi - SRR - R ERVEEZ W,

I. 8. 2 &  #(t)
/5 - R OIS oM L, BRICANEDOREEN5E>T05,

O. 8. 3 " % &
AEBISHNCH > T L, & ICEHNFROMER L FEEL TV AIE
M, MERICIR S THHRZIZR L T\ 5,

I. 9 M B A &

HEREROICBANTz & S, F - JIETXiEZ &3 C OMiiE, Z ORI HE
THHERBRXUHE =520 T, BSOS (Em, FEGm, #ilifhxze)
% & DRRIRILDY, TAUSRIEES 2 L —F S0, 3 DOBE LRI X > T
Wiz TV AT 5. ZNTNE ORI ORIBLD, rRlOHIBLICN LT LR
L, ORI NEN L TWD, b5V « i - 57380 3WEN TN TH >
T, TOIBZYFBITE/#O 2 WENE - L LIHET, MBI B Z5 2T
W,

ZUTC, fEEL, = wilE & O ILOi 2 SEEmIK, = v - %7 kil i
ICHRE N 72 LRI, %5/ 53t & O s oD R0 72 A ke Bt IX & K5

AL TS, ERCOTHMWIE L AT < OWiE, BLUINERLEUR
LR — VUL AT E S ZBOWENRD 5 NBH, MEMX TEInEdE>7<
Bgh, TELUTE LW S ERFREIZODFEEL TV D, AKX T
&, O AN LT — RIS RS 2.

0. 9.1 @& ik

HHHAETICBWTE, BEENRIHLN TRV DIC, EOMiMEzH» 5 L
WTEROD, P EERMT L, 2 DOERNE, 2 Domfle ZEb5C &
WCEZ, Thbb, FEEMXIGHO\ERBTE, AEHLOTE/5ICIE S Itk
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2R AR &Y, ) 1 km ORRZE > THSN D,

JEHLENED RTINS & 2 A SIS 7R 5 A1)V VHNRD —FETH %.
NSRS, 2R D Y WE IS B hE > T, KEBICE LT
FALR— VU & 75 %, 735, O 3 DO A S BIFh L L <O 5N
%o AKX R PEERO RS - KRB LAEIC BN TS, BEETHHIc &1& > [ U
e bRz A9 2 iR e R e ARD SN, AELAOEGERTLSIC, £0
Pt 28R 2 ¥/ SN S B2t > C, Tmz2 JbR—FPICZE R 5. TD & S I Hiih
TSI = Y i+ ¥/ 580D 2 KWTEICHGE S 51 e > C, mdb/smh SIbR—mrh /5
MICZbd 32T i, ZhSWEZEE L, ThZNOILMOMBEN, mumiczs
fillec tzrndtoiibng,

AWK B B =AE T, F > SRR R 5, 2 BORAE
EWSIRTH 20, ML < I3 R REE A Bb N5, T OrRRHlEE
HNOFEETIE, KFHBEICEL TVED, TOIUHITRFREREZIE T,
Z L DTNEMATHNBIEIC K > T, NERBEBANICIN NN L, =il
BEREMDICEbDN S, £, MAUTIREHRES X T hichi< 2 < OAATHIEIC
FoT, FANBEBARICZEN L, 7PRNIEHISOMEANNEIICE S, o, &
SLLHERLDTHH> T, Theairpiie &5, ZormkHloyg LidltmE ¢
%,

&S T LR RIS & B 2 & DR, ke i X C IR BT S i
Z, e —RHTISES BEE R TH O, MK T Fi g 2, N
10 ~ 20°W J7INc i % BEERAHIRSIE TH %

CORGETIE, HEAEIERAETYRL, WENEOKIm THAENS LS, N
Bl W2 R > TV, TORBIIEZHEHICEDNT, COXIEIKNTE
BT RV, APIEUE (KIS ) Tk OffEE, 1R 1 52k e
U, PANBERIL72E & A EERORBINZ 759, T OMIENEILAIE SR &SV
NEIETH D, FERBIE ERAHIEEIAEOAY, Bl DR &R & I3HIR U TR & 7
%o MEEREHIREE OB LETHT & T THEANH 20, AZIREILRIC RSN %iH
itz S (5 27 KZIR) NMELKEOZ W LinEh b, MR 5E R
fie, 2B FLTW2EDEHEESND, Z L TR IX O mfEEE, KBl
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(n ,A,

)ﬂ {V\w/,‘,,
(X? i

)
1“[

hedop =] 55,55f NE/2,
M35, TOW .S58

R (KB BE)

L erons

o g
W27 AZIEEIURIC BT B AR E N O W E

U CAEERAHI G O PEEFRIC 313 B TEIRMEIC S 2 L D L b N D,

0. 9.2 W J=

2RISR LTz &k DT, HisP O WiE I3 WEER X IS T S B Bl RE &, i
KLU FEE S 2 HMTEREL IS0 B T e TE S, T LTHRL LY, AT ik
EREEOERSE T 2R > T, WD TRMMIENECTEADX S ICHZ B, Al
HHIXIC I3 5N B JEPE — RS, 35 &k OHLs — g 2 o Wi =51, FadEmbiE 2
EFHRIHHDREICE>T, FAHTETS 28D THEH 5, BEERDORHO
HHBHRICDWT, RIRINCINET % C LIZRENEETH 5.

IS B

JEWTE 2 B TR S T LIETERVD, TOWEEEE LT, ZORMTIEN
B OB R — PR B ISR U, PRI — R s~ — 1Lk TH > T,
MO ADREE L e COWEOITER & Bbn s IZRELHEAN S, X
BITIEATID S HMTE I O F o MEDSFEGEL, T OWTIEAHIIIE RS OREA DK
W5, TTIEHEITE>THED, RO EDFENEIETGELTWELLWLT L
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ZRL T3,

NE B

WAL, FH LV Z RS WE TH - T, ESERATID 5 AERIIC %
D, EHICZOILMOWEMA X LCEDHHEICI>T, EHLTATRDDIIENT
T,

IHSITE & 2 O PG OB SIS, 1 B 21175 5 e e DICE Ui d 0 L HEE
ShBW, NEWETINEZERE LT, ZOHMNOMEREMIEN FR Uz ZIET
& DM EFINIR,

T DOWIEF B IR 2R L 3 5130 0 T <, W7 L2 BOREE OWE
ZER, THDOWIEIC X > THEIRIST S N\ L mait e A, Rt
F S RILFER BTSN THEE L THDN TV S, COWBIEAERICIEE >72<
WEBESZTELTY, AENICAERMBRNCEREINIZEDTH S,

F LB

FILFEFEALTH 500 m DTl 5 T LN TE B, 74 40 ~50 m, PEiE L O
NS EWTE T, MERHERIROEDTH %,

TEE WM E

PEEGHRREE IS P72 5 T ERE T, TREFHT & i o © 2 BERE O PURRICIE > T
(FHC k> TMEEND ), JLILvh— M EO I XIE O IR & TEpE h,
ZOILDERIE X SITHEBIHEE THER L TV %, R 24 ~ 30° WO O il g
BET, WO EREEEN MO EERE HICH LU, ZOEEEAERAR 200 m
IGEL TV, ThEOWIERHI S EERHER T S, FERMERTZICHT TERE
hizbolHEEh, L OENTLEREREZLY> T3,

ZUETEEE

ZvHEilEZEE L, CHEI - KEBRXCAROZERENSED, HTEEE
)72 PR R 5, MAITINCHE RIS L T 5,

S iNE =Y L — R L e L — R AT S E S, RIS B OIEWTE T,
EEILFE TR EILEICEDN TV S, SHIEE L B =R 5/ ZE—Hl ik
DI, =ARENERENS, OERCRAEBE L, maLomETHL, 2
T CHiE AR L7rc & B &, FOERN 10°W, SWIC 60° ML TV 3,
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T s CRTBEEEA 500 m UL L E A A, ELASED S HROEERTIE,
KN Z DEHARIT 5 D L EDN B,

C OWiEZ 5 &I B rdtiio, D L AT EOKEBRENIZET DD TELL,
ZFORI 10 km ITET S, UL L= vEiliEOILfOMBLE, ko X 5 icHfilo
I LTI 500 m ERLTW 305, O CORDATHEBIE 4 ~ 5 km
EHBZTEVWEEASND,

(TR RIS > T, HP0IC 5 TP FORINGS EWIE T, B
S AT T 350 mICET B4, THlcd < IFEANE <D, (R oM
(HETIIET 5.

AW FHETR O 1 km OFFZ, HICES I FOERFT, %
RE M IR 350 m, & BICHAEEZML TS,

TR

ABUEHIROIE = ol e, AP — s B IEREC, AIE - TR - K% - 1L
5 E U7 E DSBS E N, IR 100 ~ 300 m 1E 8% FL T3,

ST BT E A B HOHSIC A D | AR O R A TR ALD
iR TREWIFICHIN TV S,

MR PR, (F 5 LR — IC B P FOEWE T, il
5413 100~ 150 m T B, ZOILTHIE RIS T8 %M1 o CRBIRITINC ik L T
VB, EEHBEOTICE, T OWTEICH > TRAH Z MRS, DA
AW, OB TS EREENTOS,

KEWEE RIS BT, FEEED 5 LI b O TH 5, EEEEEN
400 m IZHEL, VLW & 0 A E AIIE & 75> T, (LI - 597 - SR - Bow -
K7 & OFMIEIC DOV TIE, BINCREHICER ™ LTH 2D THEIKT %,

ERIA B RS

COWERHCIE, EEWE L LCAE & CRMOmENER G EN 5, Wi
DI B HERICIES, K TR T < OB AL, KEICEEEH L
TWB, HHAEFL, RAEHHEE 400 mELHICEL TV S,

EURISTRS DRI £ THEE, ZORIEE 12 km 12 ATV BAY, R
AT FREE TR 5 km TH B, HEESIEC OWIHOMICIIZ51Y, Bk
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DRJEZ P L TV %, WA — R OKPHEOIR TS E N, ERm
N 63°W, f#ifl65° SWARL T3,

KW N RIS BT, FRBITE ORI 350 mOFiE, cheiliEd i
HE FOIEWETH 2, WET HXETIE, FOEEEEFH 250 mTH->T, FIR
Wik O MEE LA 50 m KD KEW,

BEER

RICIRNZ 5/ FWERED DI LTz D & HE 2 5N, 157 Il o g s 5
I, BHRICZEM LT SMRE O e T, 35 SN BRGICHIE L TS, FH
TN T, REEREZ R A 5N S,

FBEWTREE, % ST 0 B 03I U CHUEBICE D, RO M2 8 - Tt
D, KEFAIEHRTICBNTIHEL, ZLEX 5 kmISELTWS, COWiEOFEEI
HASRMARIRY T LT 100 m O T X BIERE N, EMN 80° 'E, Rl 54° S
ZRLTWS, AU CendE, MK ERRENEL T, W6 8 mo LR
MHHENE, TOWEICKS L, EEEEGK 200~350m TH 5,

KEMER

ZVEIMERL RN ERNE, T & e IR ATORKICET 26D
TH2H, TNTH LTI - AHORRICBT 2600 H D, ThzREWE
B DT % BHRERWE - AKAILNTE - KEWTES KO TPl EA T hicEd
%o

BHRWTE S K OkALlE R, (EfREBXOHHEETOL DT, ZOEERBX
CIREBB DT MZHS MM T % 2 EMTERVD, KE - HEo 2 lifE, BXUC
NUCKEET 22 < ORIMTEE, TN b2z E UTIEfloMBAY, 100 ~ 200 m 2T
NZEM LTV,

BIHRB X OKAWIE T, 2N 5 OWIEIICH > THHLERM T iabhn, &5
AR IZZ D L BRIl TS,

=/ BEE

T OWIE G FERIEHIRN T, 20— DR LhHSNEVD, 5/ #mEilloR
B, L —rEE A ESETTWV S,

W T B LY DO ILECH e A BN, EMIN 30 ~50°W, {4} 70~80° SW&
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RLTWS, HT EDEREFPECEE 200 m LLE, KEFBEIEIE 7 kmL 1T
H- 7T, JLHOHBEAHIH N THIANZNLL TV %o

Wi RS B/ RO 3 BIEOTIER, 9b BIERETIC BT 2 BT
BT ENTERVD, HEEEHE (ERZRTES ) 252 DIHE2HEE L.

o. 10 # o2

B9 RBXUE 28 KT, F - NATHRKIEHIS O/ 2R Uiz, & & BRI

RS RA PSRN 0Bl (D7)

VR x \/\’\—\/\/ X X X X 4x x x x X X
e | S T
HRE THEE
;%E(m )
® e ERRAFRE T
/‘ )M X x X ox ox % x
x X X X x XK x
x X x X x X
®

G528 X o - 1w O sk 2R g R
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IRHFO—DIE, FRIOHIAEES AN, SO EERS X OE =27 KN,
B L TR & AR DR LTz DT L, —#ZBROTIRIE & A ERIHEB) 2471 Tz
TLTH->T, TOTLFHERBRUE=2DE - BESOMBYIN, ALED
ENIFEALERAEDEDEF LT B DB S,

L LRI SR ERDY D DT b NI R D LT T N5,

B9# VI K ot

) & # - 5
F y B OB o & M
B |t mmsmizecsts BRORE
e t iz - @
% Wi - MRS ?@@ 7 - SRR
_%__15 Iiﬁﬁmﬁﬁ, ﬁisa:ﬁu\%gﬁﬁi Vtﬁﬁzza L, b EEncH
@ | BB LB RE R ', WEROHR B
. T@tﬁﬁ__www
2 tmeEoms | i, RERB O
I W, TRl
(b, BEELEOHTURE L LTRS)
| T%z%ﬁﬁﬁwﬁx~su%4r%wém-ﬂgﬁgwiﬁ-%ﬁw
? SEEEDEA
; [pam *fgziﬁgﬁi:%%%&ﬁ%mﬁ%_
! il
zﬁbv%m EERREOEA, LH, EREEORT
% | AR - AEH - BE LM O MR

TRk, | ke, \S i - Wk - HREH)
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m. & /&

m. 1 4

BIEHI N THlZ B 2 D, NEHILBIOCREIAILTH S, Wb\ EEE
RIS DRl AE Ul — D A )V VLR TH > T, mifiiliidiE & A EH—%
BATC® %o BIAEX TICHIS NI T, /\ZEIILOTT IR DA K Z W,

JNE L (IR0 31 4RBIT)

B & SRR A R T A 3 L

RiE UAENSIEFEAK 10 km SROFTICH O, EILPLR 2R THE X THE)EHE
B2 T, @ RILISRE TR ZET %,

B BRI —BEE R S, Wi ARRINRICHS T LIz L T AT, HEIRRK
RIS TRV, FPRIGEGRFE CHAa IO TETH B,

RE COMLOBRENHRDENIOR, KIEAEMISHZ A, ZOBEML, Wb
40 1) TNEELILM RS A REE SN T, IR D IS & B AR 2 S h

BICE STz, EeT O EITBIBICHBSNZRT 5N, KIEYIHOMREIICER LT
(&, HIFEPE 100 ~ 200 J3 T2 PEd B AFAROHIL & 75> Tz, JRRD Tz BiFEd X
SKMFADTTF 5NT=DIE T DORHATH %, KIFE 8 EICHTz I BROMBIMBIG X N iz
W, TOEN S 1 KIEFREKORE ORI L3 5 LTI k- T, AucHi
MREED, KIE 14 EDWCHILLT, 5 2 IR E THE S h iz, R¥R%E
e UTHRSED DT RIRE N, WA 24 45~ 26 4EDRIC Ca 6~ 7 % DHTFSHL
15t 22t Utz HERD 29 AFRIC HBRBSERR SV EILL, $RBE, HUH, PgicsFL,
BHEIC ATV,

BEE B ASH G TRERAL A, BfHE)L)

AB FHENRE (A0 3148 7 H) IRE 1 8 20 %0 J5E 1 K 50 £ (BiNsk e
t ), KBS <FEETHEE TS,

B, SRR SR AT B LRI BRI B, AE L Y A2 S
RHCI > T, ARG D—H72 U T Cle @SR Th > T, #H T Org
RBLFS K ORESRBED LR Z 7R, F BN & < Amodh - iz TR
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5N %, H 29 KSR LOMEOMEZRLIcEDTH 5D, TOXTHLN X
ST, RRBERAIE L Y X0 MRIITE, S THAICHEEZ 1 E> T3
W, TR EZESNTH - T, FOMENP > HIZRE Liaw, 5 30 KiEmzt
Rt & SRR E A & OBIRZ R T WK TS D, # 31 KGmRHhoOE Lo e
ARG L Y ADBXEDME L 2R UIzEDTH %, EHAEIE S O LOFMIC
HE>T, R>WHEOOILEL (F 40°) 1AL TV 3, BEHIORKAIZZK 30 mT
HBD, EHICTFHEAEHEN TV S,

FPEL Y A0 PRI - TR, RIS (0> AEZRIEFRZZT 05 ) Lo
IEEH m~ 10 Bim OFPROAKAICETE (7)) Zdr, BERIER (—HkH
TER) IC & > CTIAlE A - friee - B - AR E24E L T 5,

FIRO—icid, wmbEREICE T % L b N5 FRIERENED 5N DM, T
NDFIRDERICEIG LIc b O E S DRI TH 5, ZNUd, T OfEk GBS ~
THGE 2R T DI LT, SRS S XAV cid, S OMGEZROR K00
5TH5%,

BIRDBIEBLZE 31 KITRLIEEBOTHH- T, BE-40mLNVET, %
DIVENHS M EN TN B,

A LA LEERIRL, & UCHAIL - BERREREL - BEEKEEA DR, LI LK
BESRIEZPEIR S o F e 2 —/ Nk« BB 6 F 3R, BUBOMAICIE B K T
PIHRSASEZ P72 5 o TEHIBESANT Cu 1.5% WAV, HESETESAL Cu ) 17T% TH B,
fRfr & UTEMRG « BRI« NT UL T A - APA - RkEG - G5 - a7z
L, LNV AN ZRICIR S, SN TEE LTAT YL
f, WEINCIE e UTHRIRGZ S S Hiahd 5.

#E HARD 33 4 5 HBIfEL L TARENILMNERIC XK 5 &, #iEid Cu 1.0%
& LT, TE 3,782,000t HEEBXUTMEMAZ S L 600/t TH%.

BREL PR 29 4ELUKIAE M E TIicf b zbisbR—1 > % (200 ~ 300 m %
EDOED) I1F 24 AP, VINR—V YT REESIKEETHS, Om (KiEH) L)L
DLEZIE S SRIET A, —20m BXT —40m LXVETH, (EROBIEL IV TK
BHTH T, BIFERESIC KO POKEEZE 7L, HF —100 m LN)VE T
TzE P TH%S, BINR—D) U TIcE>T, ¥ >7FLLIHRDHERINTNED
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&, TOLNIVETTHD, %, W33 4E 5 ASHEOTILINERICK S &, JUE
DOFHEHEERE 5,591 m TH %,
ERE  FIHEERIIRERD LB TH B,

% ; 5w | B8
® x| ) B e "
5 ¥ 40 - — 298, 328 - ~—

41 — — 192, 167 — —
42 — — 462, 364 - —
43 — — 626,920 — —
44 — — 644, 862 - —
45 - — 793, 521 — —
K E 2 — — 1,198,087 - —
3 1,906 163,376 | 1,701,006 — —
4 2, 402 267,920 | 1,595,054 - —
5 3,391 265,611 | 1,786,304 — —
6 3,427 276,928 | 2,026,954 — —
7 3,747 157,799 892,844 | 331,019 -
8 897 78, 050 630,923 — —
9 73 14,724 147,948 | 157,245 349
10 — — — — -
11 — — — 155, 948 518
12 155 13, 324 84,626 | 357,480 —
13 424 33,170 209, 605 o —
“ 735 56, 162 343, 499 — —
) o s & W B
= ® *ﬂ( . )m %‘ﬁ( . )@A | & (ﬁt’]) -4

@ fn 20 590 251 | 13

21 345 176 i 9

2 | 182 62 ! 3

23 | 322 100 ! 5

K 8 1h

B  WERACER G ENT, SCEILLOILFEN 1 k m, [HALGTE XN 2
FNc®d %,
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RE S EILD SESTREIRICIN S Tl %, SiOOMHIERE 72D 5N T
AN

B|EE 1952 4 5 AANERN S P& SRR,

WE, SR J\ERICE T 2 AMAPCE RIS E C e AV VEIBR TH - T, B
FRYIRF & TITH S N B TIRAERIBLR, NBEDOEDTH -7, JaldBEIcH
S - TiALsk - BRRERSILAN S TECTHD, madild Cub ~5.5%, T Au 1.5 gr,
Cul2%, Ag90 gr ToH 5, 7= LESKINIIZE AL TNEEDT, HTck-T
IRESLZ RS T e DB,

m 2 5 ®

SEIERLEE, AR HREE— O H R e R g R AR B IRSE TR, 5 2 LoDy
TR SEUF IESE T2 i, HPE 1,000t DL EORRSE 14 %25, HAR R HOHULM
hiEZ HH TN B,

RIEEEET, PETHEETE, AWK FERICEH 6 @ik End, Thb
F RS 1HE - 2FE (LE) - 3®/E (AE) - 4%/E (TE) - 5/ELHLT
6 FJE LN, 2H/E L 3BEILIBITENTVS, Filivigicld 6 EAH D,
FA SR aE - b (2 %E) - IE - AJERE SEE) - B 1 FIER - 5 2 TERM
EXEN, FEBITIREE LEEARETH S, )IiIEH A R EAEE X D —
7%z e, HUsPICIE AR 1,000 t %D 4 RIEDH % (45 32 KR ),

RIEE VT NE GIKEERICER TN, B 21 KIORT XS ISRk 3EH B,
FHEBITREEPEOATH %,

IR D RIS IETT IR+ HE IR TH > T, HAAMER (JISM 1002) O (B),
(C), (D), (E)IZ/BL, RHPAXIZDOEDNE > ERHTHS. TxbBIEK
FET, WEMICEH, KK 1DFOETZE > T0d, BALPTL, BT, X
JEH, RAT—HICEL TW5, THUTH UIRIKIBOARIFIREES R, $4%bb
HIAKEHERAR (JISM 1002) @ (E) IZBL, A1V —0STRAWILEX D E D
(C, D, E)IEDOE, ZHEHKDOLD (E, F)ILEE>TWV5, HALRTL, EM
T, FEH, " I—HICET %,
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- BB

532 X AORIRIET O L - - FEOSIR (1947 422405 )

TS RBED SJE R LR (55 33 X)) X UBATIRIE 5% (55 10 ) 219,

M. 2. 1 HEARPRR 2 AR

UGS HAREAIOIE 1 km 1043, MASHR DIc BT, WA - P -
5 - BEESOD 4 R LTV B

AT C ORI OBIC 55T, MAMICIAVERICETH 5. 5 5 51 (KIE 4
(11 BN - 55 6 b0 (KIE 6 4 8 ARINT) BETH 4 51 (A1 34 12 ARIML,
BT 30 4 3 AIKSL) 575> TS,

PR P ITIC 85  C, ARSI B ISR I U, B
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ENTD, [AMEEEE AT (KIE 1248 11 ABIYT) - SR (IR0 8 47 12 AHH
HU) < JIPFRT 35T (KIE 13 4F 12 ABY) 5 7&E> T 5,

BRI G ABROPETT 1.5 km ICH > T, ARIFEIEHEHRIC X > THABUC T
ENTVS, [FREIEBIEADE (A1 10 4F 10 HRIYL) 5&->T0\5, BRI
BHKERTRORICH>T, BEYL (WA 134 10 HRY) »5&E>T\a,

BATRE S 238 (LE) - 3®/E (AE) BXU 4FET, 6 FEIEI, > THRIL
Ji-BAH AT E Nz, 2FEFLL 1 ~15m, kL 08~1.4m T, »D
THE 20T NRETH > Tz, 115 1 51 GAK 4 b1 - 8 3PIB X T)IPEITE
BTSN, BIER)IPEIOA THITE N TS, 3FEIILL 2.2 m, kL 1.8 m
T, BVIOTHRIETH S, 4 Fidlsl 1.3 m, oL 1 m T, HARH 4510 - 8215
3VIBXUT 4 HiTHITES N, BIERIPESITHBITEN TV,

BIRIFO THENEIRDE B TH %,

mﬁmé%ﬁ%%%m%%ﬁ%ﬁ%ﬁﬁ&ﬁi%m
(| (8| (%) | (90) () (keal/kg) A 6 R 55 | 5796

BRIES B ERE A

2% @ AIBTE)ITHL (4.29(24.92 39.10|31.692.91 5,632 7,559 C
3&HE| B 6 ¥ |4.63)24.29] 40.2630.823.05 5,720 8,422 Be
A B! BATER 4 T [5.55/32.10 35.08127.32(0.49| 4,674 8,034 D
6 2 8| P SRR HT)6.20(33.94 34.00|25.86 1.70. 4,550 8,220 C

WA 30 ARFREYFZETOMBGRIE 1,199,900t ThH 5.

. 2. 2 EARWEKRASH

GAREROPY 3.5 km, HEHBEFEHEICH > T, GRISBBERRIC X > THAR
IHIEN D, A 26 1 11 AICByIE Nic, BUEOBITRIEX 2 FE T, 3FEIT
IKED T DR 24 4F 10 HLORHIEE N, A BBRIARETH S, 2 FBBITILL
1.05m, XL 0.70m THH, 3FEIIL2.13m, KL2.02mTH%,
FRD TEEEKD L BO TH B,
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o X | EE | s R ax | wna e k= I
%) | (%) | (%) | (%) | (%) (keal/ke) s fm® 2 | FRAM
2% 8 7.8823.92 39.25| 28.95|6.19 | 5,567 8, 553 Bs
3@ 6.94 | 16.720 39.62 | 36.72 | 1.47 | 6,067 8,180 C
47 &) 8.69 | 18.04) 37.27 | 36.00 | 0.51 | 5,622 7,927 D
Crmsia )

7R HHAR 30 SRR 17,183t TH %,

M. 2. 3 FilsEpkala /N bk
WIAREUN BN 4 km, FETT LBRACH > T, ARIEREHABHICE ST
AR SN TV S, R/ YIS 17 48 8 H, R/ TARGUIIAH 22 4 5
HIZRYIE NIz, BRITIRIEIE LIE - AJE - TRO 3ETHAM, LI - ARSI
7L, BUERERIRO 2RI LT 5,
FRD TEAHHIRDEBY TH %,

] g e | g | PR RME
*e | kS @RS EE k| RAE JIS
B FRET B | (70)_Micoal g 70
(%) | (%) | (B) | (%) (%)|(keal/kg) 48k & K 3% |58
AE R/ OER 11.55‘ 15.13| 41.39] 31.33/1.38| 5,690 7,975 D
TE @ e 11.85‘ 16.90, 43.03| 28.220.42, 5,350 7,748 E
(FREZRIY)

TERD 30 ARG 29,740t TH S,

M. 2. 4 KOHERMER A
FREROFTEST 2. 4 km, WHHIAILICSH > T, ABRIE H T v 712 & - THREUE Tk
HENTVS, FINTUSKIA 26 4 10 HIChbiE Nz, LiE - A - 4 BEBXC
6 FEABITEN, LREEILSL0. 75 m, BOL0.60 m, AREIELE 1.82 m, BKOL
1.7m, 4&EEISL0.75m, FSL0.66 m, 6 &L 0.85m, L 0.70 m

THs,

6 BEDODHMEIRDEFBL TH B,
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- . : ey R A | o
K | RS HERA| BE i BRE A | ns
B IR T B | T el
(%) | (% | (%) | (%) (%)lllcal/kg)) g A fm IK 4% } nE
6 FBIEET N bL 7.84 l 8.42 42.28‘ 41'46i0‘38 6, 290 7,610 E

CFRRZRAHT)

AA 30 EEEHIR G 10,619t TH B,

M. 2. 5 R/AKRERXEH

SEROFP T 2. 5 km, PEBHAILICSH > T, FARIGHREIC b5 v 71 k> Tl
ENTWB, W28 4F 7 AlCHiE hc,

BUEORITEIEIE LETH 5. A« 4 BEEIODO TR NI, 5Tk
Nz, FERILSL 1.3 m, 5L 0.9mTHh D, AEFILSL 2.42m, BRL
2.36 m, 4 FEEL0.93m, L 0.75m TH5,

ARD THEFHEE KD EFBD TH S,

EEAHE EME | i

. | As 1 W [naEenk k| Ra ™ i)

(%) ] (B | (B | () | (% (kcal/kg ok fE PR R | FRSE
£ B 9.47 | 9.03 41.77l 39.73 | 4.16 | 6,350 7,905 D
AFEE | 7.04 | 13.26 38.25‘ 40.00 | 0.53 | 6,095 7,816 D

CPRESR )

AR 30 EEEHIR NG 17, 152t TH B,

M. 2. 6 (LSS

REROTEHR 4 km, PEBTTAILNC D > T, ARG PEFERRIC K > TREUTEIR N
%o BT (HERD 23 4F 8 HBHBL) « KLyt (BRI 27 4F 11 HBAYT) - dEbi (REfn
29 1 HBHYL) 5% ->TW0a, BITIRIEE 2 FE - 3F/EBLT 4 FETH 5,
2FGILL 1.6m, I 1. 4mT, 3FEFILL 1.9m, KL 1.8m THDY,
AFRFEIIL L1 m, KL 1mTHb,

RO TEPHEIRDOEBD TH S,
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‘ Iy |y EERE REE
sy F7 | 50 A2 B ) ane BEERANE) ne
| (%) | (%) | (%) | (%) |(P)(keal/ke) ek g K % |5 M
\ i
2?’5@] i 1 11.84 14.97 46.60 26.59i1.88 5, 290 7,425 E
3EE mEEH | 7.91) 17.44] 44.59 30.06‘1.32 5,570 7, 695 E
4%’}?5 Sl bt l 10.04 23.32‘[ 39.02| 27.62‘0.74‘ 5,010 7,876 D
CERERIBHH

TAAN 30 EEEHIER RN 19,008 t TH %,

M. 2. 7 HEEREHRASH

FEROVEILE 2.5 km, WISHIEICH>T, A& BT v i &> THREUCHRITE
N5 MYUIMH 27 4 4 HIChbTE NIz, BATREIE 6 BT, B - AEIEIT
ICHHRAS T L, FELARES N BRI 151 m, L 1.3 m THH, K
It 24 m, ok 22 m, FEELSL1.9m, BL1.06 m THS. 5 &g (4
IRILTIE BN S 4 /ET 4FFE0DNS) L 0.3 mTHITEN T,
6 FEE 5 FED FL 5.8 m IcH> T, 2BICHNMNTVEAN 2 FHELBRITENT
Who EIOREIESRINCIBNT 5 HE EIFHEN, (13K 0.9 m, L 076 m TH
%o MUOBJEIGYBINC BT 6 Fig LHEh, (Ll - oL 612 0.9 m TH-
T, WEOFEHEENEE 1.5 m TH %,

IR 30 AEHEHIR S 8, 171t TH %o

M. 2. 8 Fpchitkztt
WHTHENC D 5 T, AREWIBEHTIC X > THIRD 58 3 km BIC B % HAEKHE
BuUcHti E T 5, KAETHT « RMIARLT - HTFLT - BEELT - IBARETD 5 b 57%
, DT (R 27 42 2 ARG ZBROTIRZ ORYUEA HIZRFS M TRV, BT
BRIEE LI - A - 4%)E - 6 FED 48T, HEOREEIEINL 1.8 m, BL 1.0~
1.3m, AEOFEFILL 23 m, RL22mTH%, 4FEE LT 2EORENS
%0, FRIZEE 03~05m, FRIF03m T, KED LRI L BICEHAT, #i
FHICRHEMEANEAEINTVS, 6 BEBLOPEZZT TAML, 11508 ~

1.6 m, REL05~08m TH%,
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FEFR] 30 AR etld 37,436 t TH 5,

M. 2. 9 HiARIEAR ST RISRSEAT

PEROILIGR 4 km, ABELFEINICH 5, B HHRRIC K 5T, MR 4 km ic
HHRBNCTHIN D, FTHRZEFRD SFEHICE ST/ SANEIT L, 2058, i
BICEMTH S, HHNIYUERIE 64 2 A, 5 1 RYUIKIE 14 48 1 A, 5 2 Bl
TR 4 4F 11 ABAYTE Nz, SERNICIEARH: - ok - /NMED 3 WifED D %, WIng
HPEPEDWIE T, B\ 60 ~ 90° MR L T % FRHIMIE I IEX O JLBR 7 1 % KW E T,

757213 300~ 350 m I KT, AIARER)E DERIE T OWIEIED < EXEBICER
ZWIEOEMICTATICZ U TV S, TORMICIE MM S 2 NERE - 805 1 NEhe -
AJERE I LB X OMIRED 6 ORI URER Y b5, TS BEIT
BeEE P e AN TH Do Bt 1.54 m, KL 1.34 m, AEi3LL 217 m
Bt 200 m TH %,

RO THEDEIERD EBD TH %,

N v sl F e |[EERE R -
71(55‘ Rﬁ HR T E% ﬁﬁﬁ %?“"E ]IS
BB 4 R ER AT o (%) |(kcal/kg) F Bt
(%) | (%) | (%) (%) !(%) (keal/kg) 4wk MK | S8
LiE | 740 /| 8.1 .23.4 39.0 { 29.5 | 4.1] 5,190 7,920 D
AJE | 700 1| 8.5|27.7|36.827.0 0| 4,750 7,890 D
CEFFRRBENHT)

AT 30 IR N 296,356t TH 5,

m. 2. 10 Kl REREH

SEHOFER 5.5 km, FIRASEERTIC S > T, BRI E I L > Tw
%o BHIBHUIEIHG 39 HICHYTE N, BITEICRATWS, LiEE FEhBirsn
THH, FEEILL 250 m, BL200mTHO, FEELL 2.00 m, BEL1.90 m
TH%,

FRODHHEIRD L BD TH %,
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B
2 [ mmk [T R s
(%) |[(%)i(kecal/kg) ﬁ%;‘ﬂ‘éﬂzi big

K| R RS
(%) | (%) (%)
|

LB XEAE— R [10.27)11.08 43.44) 34.21(1.00; 6, 236 8,077 D
5 %—‘Ziﬁglilo.‘%il&% 41.94; 31.910.50| 5,815 8,037 D

KEA R ECE AT

CFRRBHFHIH)

THAN 30 EEEHIR RN 17,392t TH B,

M. 2. 11 JBUSRERERR N i

PHliOALTER 7 km, AMEBHFRIFIC S > T, FERIEHF SR L > TH
6.5 km BHIC B B EUCHR IS NT V%, BEFTYL (FRD 19 4 2 ABIbT) A RO
EhEEL, TOERMERYT (A6 4 1 AR Bb 5. SEXKAICIEAH - TAR
BRUOHRO 3WiEAH %, RIEE EE- FHEEEL, &I HROREIFET
k28 m, wL24mTHho, FEIIL2.0m, KL 1L7m TH3,

WAFD 30 4L 64, 245t TH D,

M. 2. 12 khrilpimpkCatd

/NHERBROILEHK] 700 m ICH> T, ARG TIIC Ty ZIck > TREh Tw
%o W15 1 HichbiEniz, k- T2mEDS B, HEOABTEIN, THEiE
RKEFTHB, ERIEILL27m, ®L23m THO, FREIEELL 1.7 m, KL
1.3m TH%,

LRDOINHEF RO EFBD TH B,
e . e I
g | N TR R ERE TG ey 1S
(%) (%) (%) | (keal/kg) o K 4 R RERSHE
B ’ 13.73 | 11.02 ‘ 3.5 | 5,350 7,800 E

CEFRRZRIHT

AT 30 AEEEHI R RIZ I K o T 915 LIl E Lo Tz,

m. 2. 13 diEkitktat
AIHEROPE S 2.5 km, AIESRIFRICSH - T, AExklE b T v 71X > TR
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KL E N TV S - HEHYUEIEAT 18 45 7 ABAYIE Nz, ZOfth 1 51 (WA 23 4
3BT & 2 bt (KIE 10 fERIBT—MRAT 18 fE4ALL) b D, WINEIRHFWTED
JLHBRE TR Nz, CThHDOYGERM S, b8 ARFREIED < i -
TREBICWIBICTAT LT ERMZ R LTS, E - AEOERMMREIE TSN T

N, MREDNBEITENSE EFREL TV DRI C ORIBZ T TH 5, ¥
BRIENEILSE 1.4 m, ol 1m, BEIEZLSE 2.7 m, Bl 24 m ThHO, ARiEidiloL
1.3m, &L 1.2m ThHs,

FIRDDAHHHIERD LY TH %,

K a|m g nme TEEF(ERR | s

REL | PRECERT
(%) [ (%) |(keal/ke)| kK | BRSE
L & WA | 12.4 | 271 | 4,366 7,680 E
] ’” ‘ 13.0 25.0 4, 350 7, 480 E
CERBZRSH

FAFN 30 R B St OFEIC X > T 1, 725 t IS E R o Tz,

M. 2. 14 HERHRBERSHT

FiodbraH) 5 km, AWASTRHANC D 2, BBEGIRHE— (Lyciicid 1.5 km
DHEFRHEHAEDD D, KIAHI—FH-ICIZ SZADMEFTND > TEHEER TH
Do FHUIIAR 12 F 12 HlchibiE Nz, eid b - o 3540, |
JEETEE CHRBNILIC B T HBITEN I LDH 2, TRISHEE 2 m NHT
HEZNHEBITEN TR, BITHREE FET, TOREE 3m St dH s
PR ORMRIC & > TEILH D B0 HIISEFIIEOH 1 N, FE I HRmgED
B2 PEcehThatbEnsg,

ARDTHEHEEZRDEFLD TH 5,

1w Lo b e B R | g
M mn s EEnE Wik | wmm LK {(kcal/kgl 7S
(%) [ (%) | (%) | (%) | (%) | (kcal/kg) | 4= 4 % 5% 3% {Ef%};@

1
(BRACIDHT)

T ) 12.6 | 13.6 | 5761 36.6 | 0.5 | 550 7,600 | E



85

YOADHEIE S BICDN, YU TRE NI R E) — FERTE X C DIRYTE T
T TETWERNT EAHIIHL T,
A 30 fEEEHI R ELE 39, 340t TH B,

M. 2. 15 Aziphetiatkztt

MEERAZ BT TR D > T, ILehr BAZIRERE T 2.5 km QM ORI b
v ZIC &S TS, MR 18 4F 4 AICHOTYL, 19 4 5 AICAZIRYT, W 22 429 A
ICIFELRNTE N, TNHD S BITHIOM IR 23 4 5 HIChEhiL o T,
FURIRFICIZ A TE 1,000 ~ 2, 000 tICHE L 7208 WA 30 48 7 ACidfthod 2 Hid kbl
oo AHEDKEND B, BATHE R MID 4 BEOHTHB, OIS 0.7 m,
BRI 0.55 m ThH %,

FRDO THEDHHHIRD L 5D TH 5.

Fﬁliﬁ?

*% | ke [ERolEErr wr | % w0

(%)
(%) | (B) | (%) | (%) | (%) | (keal/kg) mﬁﬂdﬂ%D’(’% | BRAE
4BW| 9.03 | 29.79 33.22 21.96 | 2.57 | 435 | 740 | E
CHUERERTH

FifEE AR REEE O QBB R RICEE L T 50, REIEHDIZ5E0,

FEmiietE (BE ) O bRV E {IH Tz > T, TOILHIATDE F (BifEt X
YETEINTVS) IKEEH 1 m DRENDS DNz, ThFEMN EBE5< 4
FELMGENS, Fm b RVEIATRMOZE LICEEER 1 m ORED
HEONTN, TNEIEEA Y FTEINTVS, TOREZNDIC3FEET S
EVER & D BRIERIEDIA S 5 B

M. 2. 16 ARFRMHRAZH

PEERATTRIC D - T, SRR (TRHEYT) BHEEHATEROM A 4 km I

%o WBAMMEETEARBEDRIT L TV 2D, AT 14 4F 6 IS TRHELEZENZ Ok
PKefiag e HIL L THEICE> TW»a, LE - PF - AFDS S, LEEAREIBIT
TN, EEOISL 91 cm, &L 62 cm, AFEDIEL 93 cm, KL 90 cmTH 5,



86

FIRDDHHERZRD EFBD TH %,

PTEIE -

ke | ke [ERolEERE %?&E‘%QQ“&@M@)

BES
' (%) | (%) | (%) | (%) | (%) | (keal/ke) | 4wk 4wk & | ARG
L& | 12.89 17.91] 39.10, 30.10 | 1.45 4,976 7, 450 E
AJE | 10.68 19.88) 30.30| 30.07 | 3.80 4,995 7,360 E
COBEFERT )

HAAD 30 AR R ERIFFEICK D 151 tiTEEEh > T,

M. 2. 17 f)IIREBEHRXE T

REERBIREFHT KR NS H > T, WL IR 5 7E757NK) 3 km D17 TH
%o RTFER—ILTHiE Sy 72 \EL, 558 - S L THETH %, b -

5B, FEMBEITESN TS, ZOIEL 124 cm, &L 98 ¢ mT, THEDHEIERD
LBEOTH S,

g A7 | R mRAEEsE W | 2w w PESRENE) s
Y | %) | () | (B | (%) | (keal/ke) | gmok K % | BRSE
R 11.71 22.57} 36.47 29.25 | 0.50 } 4,742 7,420 ‘ E

CHRETARRT 40D

A 30 R IR EIE 10,003t TH %,

M. 2. 18 {RAKMKAZAE

BOEETRILEFHI R R WIS B> C, IREPBRD B P/ 1.8 km DT TH %,
WA 5 ARG B AR A 2k U RS AR N B i - BEK 72 U U CBIELS
Folce BATHRIEE 2 % () ¢, 113096 cm, KL 69 cm T, TOIZIIH
HIFRDLBD TH %S,

A | K | Eepk | % o [P %>(§§fu 7S

B | HRIERT [~
(%) | (%) (%) | Ckeal/kg) | mykmm;;g Eﬁfz%z&ﬁ

2B/ Mm1sH | 1.5]32.0] 69.0 5,200§ 8, 257 ! E
CGBEHARTH)D
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AR 30 4EEE R RIZHIEIC K D 787 tilE LMo Tz,

M. 2. 19 HLEFERMHR A

GRS LIFRT PRI D > C, LT SN 3 km DI TRRICH %, JLBFER—
WThliE by Z7Z2E L, il - S L CETh %, Bl 10 FER0 SRS N,
U LTS DD D, 1R 26 AFHERIEOMNE T, HAMREK XS
U, MR (AT 26 48), 95 2 BT (RER1 30 48 ) ZRIbi L7z, RIERIE 6 /8T
bBH, BITKIEE 2 FET, ZOIL 70 cm, LK 60 cm TH B, AKDIHT
HIERDOEBD TH B,

HEpE | % % &
A koG K B RBE | T | eal/ke)
(%) (%) (keal/kg) K A K £
2ERB 14.30! 20.39 4,752 7, 450

(BB 2AFRSTHT)

MERD 30 AR DRI 21,336t Th B,

m 3 A

1953 4= 9 H 28 HHE RS ERIY TG (KEEm - 478 m) T, A
AR OARREN 5555 UTeidBEIlc BT, % 29 m TH#AH D, 35 m T
M7z, TOMERRKIES 34 DK S TH %,

WK 0 9 H 28 HulEm H 5Nz,

10A17H 1.8 | {hih
o 18H 1.8 I 7
o 19H 1.8 | 7
i 20H 1261 7
o210 H 1441
no22H 27 1o
437ERER™ Y1 181°C W, 221°C 10%, 240.5°C 20%, 251°C 30%, 262°C 40%,

At 13) BT
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534 X HRIU2 R SRR
(IR UK DEEHE ) (ASIRTREX )
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30 / / &
o // / / A BR RS

ol ] f ) /
22 ad /
/ /o
180 / */

/ /
150} . /
&
1201 7

/

901
80

60

20 36 4 sp 60 W 80 .9‘0'/-

5535 X HARREN L S TSI O 70— X

272°C 50%, 280.5°C 60%, 298°C 70%, 320°C 80%, 331.5C 85%CTdh 5 (5 35
)o

C DIEDEIEFEROTINE A N BW T HI S N TV 5,

%1 BIYNE | AMENE 44.8 m, ALITE 303 m DA SN D > Tz, HIGIRE
61.5°C, HigE 1.5 AW/ 75,

B 1RG4 R AR 38.2m, LUK 27.3 m O SN D -7z, Hig
i 62°C, st 1 2 AR/ 77,

FE 1R 4ROR AR 285 m, LUK 21.8 m O SHEASH - 7z,
SRR,

F T AP BERRREN O 0 5 &AMV RIS L 7E
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m 4 KK AR

1954 fRICFERIET#) 2.8 km 1< & 2 IFISRSERT O st i 5 KIRA A L
Teo PEHBHEIGIRFEHIEO IO ENE T, #I7E(E 30,000 i /day, BIfE(Z 5,000 ~
8,000 ni /day ZH LT %, A AIEH FkZEHEDT, ZDHHikHIE, CO 0.15%,
CoHm 0.1%, 0, 0.1%, CH, 85.6%, 5 14.05% (Hblczgke bR 7))V I vk
L) Tths,

AFHEHEBITE DK 300 m ICdH 50, FRENEDENOFIICHT L A TR
YEIRH A AR BN S,

M. 5 Tfif A kG L1947

m. 5. 1 7&JFH# X
F ARG A AHASFAEAE A 5 RIS 5 2 KIS HE U, B LN, FRER
1,500t TH %, TOMNITICIB/NRIDZEIT L TWBDT, HE H B
WA ETHELTHB D, #HKk - G E BRI TH D, YU THITL T2 D
EHAEDHIET 300 m WD & % i) IIHBEL RS TH > T, T>nH
FRHIRE T U SHOHGARM L TH %,
RSB LA TR D5 2 TEO MR- & UTHEDE CEELTY

éo
i RIS BT TR 1 - Bkt K ULER R+ 0 3 MBS h
%O

FAEER L EHEET, A2 Ea L, —RISHIEDZL D OMBRDNESTH
%o MKEREE SK30 ~32 TH-T, PELED BT, HEXLRBREDOHEK
R 9 %, RO LIZEER LICHRENTHEEL, HE~RIKETE DO TR
MR, WADK DS BEZ 5 X %, i AEE SK 32 ~ 33 TlfIMERELTHS
W5 RIS BV TEFEZHREZRLTED, HATE> LB LIV ETH
2V bNTVS,

R LE ke LTHO~MREOZ R L, ARRDZ < THA Y 74 SR,
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85037 K Mok B AKX

FEUC DR ERG 1= & LS 2 &RV INE <, DAY AL HEIET T LT
WEW, L7zhy > THIINAEE D EH R DDV Z2 i Ak i D itid & L TR
T2, H2HVEEFENCHN T 2 REDOHE LA,

M. 5. 2 KRF - KX

ARAE IS AT 2B & U, FEJILEPHDMICZE D, BUSFIRI A, P61 ]
CANNCE B IR 6 km, HPEK 2 km ICHBKIETH S, HhO TR/ S
BRICHATE NI, BUERITH O & O IRTXIEHIE O &, L5 2 km( 5 36
KPD® ) 123 % f) I EHESES 72 5 1 DTH %,

MRFRR

R EBEEZIC BT 17 KA DN D K S ISHIRERE DR N
(FE T B AP SO 1A 5 m) ICHRE & 3 EBIRICRELTWS, 20
JEE3H 3 m THo>T, LMK 2m A SK 34 ZRLRETH S, TOMDED
L 201 KU 3 7 RISRT &S ICHRBO Rl RAICHKEL T3, HHEIE
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@
Ol
®
{200 >
5
I“ 40
220
7]
sK oz SK 34 (2] ]
80 SK30-31 i e =
SK 27 12 %
SK29~30 ()
200 Bz
i mugs
sl 7
NREI.

(OLSMEFLfE " ic &%)

IKHIATIUERDOEBD TH B,
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(Abstract)

OUTLINE OF GEOLOGY

The area of the two sheet-maps occupies the eastern part of the
middle Abukuma, Fukushima prefecture. The western half of the area
comprises the elevated massif of the granitic and metamorphic complex
which is older than Cretaceous, while the eastern half is hilly, and
covered mostly by the gently folded coal bearing sediments of Oligocene
and Miocene. Small areas of marine Cretaceous strata are in the
northeastern part.

The mapped area are thoroughly divided into blocks by faults,
among which the two of NW-SE trend, called " Futatsuya fault "
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and “ Yunotake fault "are particularly outstanding. The north-side
blocks are greatly upheaved and displaced eastward, usually giving rise
to sharp fault contacts of the older complex and the younger strata.
In the older complex, there are two belts of shattering or mylonitization
along granitic intrusives of N-S trend. The mylonitization seems to
precede in age the above major faulting.

GEOMORPHOLOGY

There is a very marked morphological contrast between the areas
of the older complex and of the younger sediments. The former makes
a part of the elevated peneplain, the Abukuma plateau, at about 400~
600m above sea level, and the latter, terraces of about 100~200m high,
with steep slopes between these contrasted areas. Geologic evidences,
for instance, the absence of the younger sediments within the plateau,
and also the predominance of arkosic sandstone beds at the base of the
Tertiary sediments, strongly suggest the earlier upheaval of the western
area compared with the eastern half.

Fault line scarps along the above-mentioned large NW-SE faults,
which continue northeastward to fault valleys in the granitic area, are

striking.
METAMORPHIC AND PALEOZOIC

Regardless to the stratigraphic relations, the two old systems have
Similarly N-S general trend, and are emplaced by granitic bodies either
concordantly or discordantly.

They comprise basic and intermediate lavas and pyroclastics of
Submarine eruptions, pelitic sediments, basic and intermediate intrusive
sheets, and limestone lenses with frequent intercalations of calcareous
rocks. One of the characteristics is the practical absence of cherty,
quartzose, ferruginous and/or manganiferous strata. They are moder-

ately folded, cleaved, and metamorphosed. Their stratigraphic succession,



therefore, are difficult to be clearly established.

Generally speaking, they belong to the rocks from epidote amphi-
bolite to green schist facies, decreasing their metamorphic grade toward
east. Very locally, however, within a limited area from some granite
contact, they assume amphibolite facies, and elsewhere, particularly in
the eastern belt, some varieties in metamorphic grade. It is in this
belt, near Yakuki mine, that glaucophane is found as one of the major
constituents of some chlorite-graucophane-schist and epidote-actinolite-
glaucophane schist.

It seems to be also of particular interest that the discoveries of
fossil faunas are confined to this belt. They are found in the least
metamorphosed black clayslate, limestone and in limestone pebbles in
the conglomerate which have been attributed to Permian. No critical
stratigraphic relationships could be found between this Permian group
and the surrounding metamorphic group. It may be, however, prefer-
able now to distinguish the two groups, according to the metamorphic
grade

Gozaisho series
The limitation of this series of geographic distribution in the mapped
area is quite conventional. It is only because of lithologic similarity
that the metamorphics distributed in the northeast side of Yunotake
fault as well as around Mizuishi-yama are attributed to the Gozaisho
series, of which typical localities along the Gozaisho Highway continues
just from the southwest part of the mapped area. This series includes
the following kinds of metamorphic rocks.
Actinolite schist
Biotite-actinolite schist
Chlorite-epidote-actinolite schist
Diopside-actinolite schist
Garnet-actinolite-quartz schist
Cordierite-garnet-biotite schist
Biotite schist



Tourmaline-two mica schist
Cordierite-biotite schist

The rocks which contain common hornblende or cordierite make
metamorphic halos around the granite mass of intermediate age. The
distribution of calcareous schists is marked at the west side of Yunotake.

Yakuki series and Takakurayama series
A geological unit of old complex which runs northward from Futa-
tsuya fault is attributed to either of these two series. They comprise
schists, phyllites and clayslates of various grades of metamorphism, with
occasional intercalations of limestone lenses and calcareous conglomerate
in the southern part. There are found two characteristics ; the first is
the association of retrograde metamorphic rocks along the eastern border
of the belt, and the second is patchy distribution of small serpentine
masses as well as of glaucophane schists within the belt. Among the
metamorphics are included the following.
Chlorite-epidote schist
Epidote-actinolite-glaucophane schist
Epidote-chlorite-glaucophane schist
Chlorite-actinolite schist
Actinolite schist
Diopside-actinolite schist
Chlorite-muscovite-biotite schist
Biotite schist
Cordierite-biotite schist }
* Local distribution at the southern margin of this series
Permian fossils have been reported by several authors from clay-
slates, limestone and limestone pebbles in conglomerate near Takakura-
yama, which belong to the Takakurayama series, as listed below.
Parafusulina sp.
Phillipsia sp.
Gerthia Kobayashi EcucHi (Nov.)
Tachyelasma cf. magnum GRABAU



Lophophylluin aff. Pendulum GrABAU
Tylophyris Pyramidata
Spirifer fasciger var. simplex
Productus grafiosus
Stacheoceras sp.

Medlicottia sp.

Maryginifera pusilla
Sanguinelites sp.
Aviculopecten sp.
Acanthopecten sp.
Crenipecten sp.

Nuculites sp.

Solenomopha sp.

Praceratite sp.

GRANITES, BASIC AND ULTRABASIC INTRUSIVES

Granite masses extending over a considerable area are classified
into three groups and three subgroups, according to geologic age as
well as petrographic characteristics as follows.

The young granite is post-kinematic, and is later than regional
metamorphism in this area. It is not clear, however, whether the
second group of granites contributed greatly to the metamorphism, ex-
cepting the local effects upon the surrounding strata. The old granite
is synkinematic, and seems to have played an important role in the
regional thermal metamorphism. The oldest granite crops out in a
small area near Yakuki mine. It has foliated texture due to shearing,
and is partly rich in epidote and chlorite, showing that it was also
subjected to the regional metamorphism.

The basic and ultrabasic rocks in the mapped area are also classified
into three as follows.

Every mass of Cretaceous serpentine is elongated in N-S direction
of tectonic lines in Yakuki Series and Takakurayama series, and in part
is accompanied by the glaucophane schists.

The mass of banded gabbro, the largest of all in the area makes



Table 2

Time of
emplacement

Characteristics

Young granite

Early
Cretaceous ?

Discordant intrusion, homogeneous,
rather leucocratic, hornblende-
biotite granite

Granite of Hornblende-biotite granite, hetero-
the third ? geneous, either porphyritic, coarse
phase leucocratic or normal
Granite of ..
Granite o*f the second : Hrc;gxi(t)egeneous, hornblende-biotite
i phase g
middle age — -
Granite of Hornblende-biotite granite, border-
ed by metamorphic rocks of am-
the first ? phibolite faci}f:s, full oflbasic in%
clusions in the marginal part o
phase intrusive mass

Old granite

Triassic~late

Permian

Table 3

Slightly  gneissose, hornblende-~
biotite granite, concordant to the
surrounding metamorphics

* vpartly discordant

Time of intrusion

Characteristics

Serpentine

Cretaceous ?

Minor intrusions along N-S faults
in Yakuki series and Takakura-
yama series

Peridotite and

Dunite is partly altered into ser-

. Earlier than young | pentine. Not infrequently, pyro-
serpentine, . . e e e .
. granite xenite or wehrlite is rich in uralite
pyroxenite or spinel
Earlier than the | Two-pyroxene gabbro, partly

Banded gabbro,
diorite

granite of middle
age, later than the
deposition of Gozai-
sho series

sheared, uralitized and converted
further into amphibolite

the ridge of Mizunashiyama. It has primary banding, and grades west-

ward into amphibolite on approaching to the granite of middle age.
There are no critical field evidences determining the order of in-
trusion of pyroxenite, peridotite, serpentine and the surrounding granite

near Futatsuya and Nekonaki ridges. Uralitized and/or hornfels textures



partly developed in these rocks under the microscope, however, well
accord with the presumption that there are granites of later intrusion.

Of particular interest is that these basic and ultrabasic masses, regard-
less to their ages, are arranged in a limited zone of N-S trend,
roughly on the western border of the Yakuki series. There are no
reasons to expel the probability that the mass of Mizunashi-yama was
displaced westward from its initial position.

Mylonites

The eastern margin of the young granite near Nekonaki-yama is
moderately mylonitized within about 200m in width, about 6km in N-S
direction. Northward, it continues as it is, but to the south, it grades
into the phyllonitic schist inserted between the Yakuki series and
granites.

Dike rocks

Among the dike rocks, granite aplites are very common in all
granites in the area, while small dikes of biotite quartz porphyrite and
quartz porphyry are also sporadically found. Worthy to say, there are
no pegmatite nor lamprophyre.

CRETACEOQUS

The Futaba group, which covers unconformably the basement com-
plex belongs to Cretaceous, and crops out northward from Futatsuya
fault, along the eastern foot of the Abukuma plateau. In the lwaki
area occupying the greater part of the eastern half of Taira sheet-map,
this group is overlain by Tertiary formations, as proved by some bore
hole data of the Iwaki coal field. The group is mostly composed of
marine sandstone containing some molluscan fossils, with some inter-
calations of mudstone, and is totaled about 150 m in thickness. Its
stratigraphic succession in descending order is as follows.

Ashizawa formation- - - - - - fine-grained sandstone

Kasamatsu formation- - - - coarse sandstone intercalating bluish and

greenish mudstone



Tamayama formation - - - - coarse sandstone

TERTIARY

Tertiary formations in the area belong to Oligocene and Miocene,
of which the former is coal-bearing. They are composed of various
rock facies of strata showing the repetition of cyclothem. In the area
of Kawamae sheet-map, they overlie the Futaba group unconformably,
but in the area of Taira sheet-map, they are underlain by the old
granitic complex to a considerable extent.

The stratigraphic sequence as established in the area of south of
Futaba fault is given below.

Shiramizu group
Shiramizu group is exposed along the eastern foot of the Abukuma
plateau, and extends northeast to the coastal area of Yotsukura. It
rests on the evenly eroded surface of granite in northern lwaki area.
But, in Futaba area, it covers the Cretaceous formations with para-
unconformity. It is about 300~500m in total thickness, and is subdivided
into the following three formations in ascending order.
Shirasaka formation- - - - grey mudstone
Asagai formation- - - - - light greenish fine-grained sandstone ; con-
tains marine fossils such as Yoldia asagai-
ensis, Periploma besshoensis, Mya grewingki
and Turritella tokunagai
Iwaki coal-bearing formation- - - - the main coal-bearing formation
West of the city of Joban : Basal conglomerate, alternation of
sand and mudstone intercalating six coal seams, in the lower part
of the formation and greenish-grey massive sandstone in the upper
part.
West of the city of Taira : Six cyclothems are observed in the
lower part, and the above upper part is thinning toward northeast,
interbedded with Asagai type sandstone and marine molluscan
fossils.
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In the Hirono-machi : Predominantly of conglomerate with distinct

eight cyclothems

Yunagaya group
Yunagaya group lies unconformably on the Shiramizu group, and
in most places on the Shirasaka formation, while in the northwest area,
on the Asagai or lwaki coal-bearing formation. This group also
represents a facies of cyclothems, and is about 700m in total thickness.
The next table is the stratigraphic general succession shown in descending
order. Of these the first member and a part of the second member
represent the regressive facies, and the others, the transgressive facies.
/Taira formation
Misawa member : Coarse quartzose brown sandstone
Honya member : Bluish grey mudstone, containing marine
molluscan fossils such as Solemya tokunagai,
Adulomya chitanii, Palliorum Tairanum and Con-
chocele bisecta, etc.
Ishimoriyama member : Andesite tuff breccia, containing mono-
clinic pyroxene, rhombic pyroxene and hornblende
Kamiyada member : Bluish grey fine sandstone
Kameno-o formation : Banded or laminated purplish grey shale,
yielding marine mollusca such as Acila exima,
Yoldia tokunagai, Nuculana pennula and Luci-
noma otukai
Mizunoya formation
East of Taira city
Upper part .... fine- medium-grained quartzose sandstone
Lower part .... massive grey mudstone
Ishimoriyama and Futaba area .... bluish grey siltstone
Goyasu formation : Bluish grey fine- medium-grained sandstone, inter-
calating brown coal seams
Taki coal-bearing formation : Basal conglomerate, rhyolite tuff, tuf-
faceous mudstone, and coarse sandstone inter-

calated with thin brown coal seams
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Shirado group

This group succeeds the Yunagaya group with no stratigraphic break.
It consists of pyroclastic sediments, and in part assumes a facies of small
cycle of sedimentation. The thickness is about 50m in the area of
Kawamaé sheet-map, but about 170m around Taira city, where it is
subgrouped in descending order as follows.

Minamishirado member: White grey tuffite, or tuffaceous sand-

stone
Yoshinoya member : Basal conglomerate, brown coarse sandstone,
dark greenish grey andesite tuff-breccia

Takaku group
This group overlies the Shirado group with para-unconformity, and
its exposure is restricted to the Iwaki area. It comprises three forma-
tions, and is about 250~300m in total thickness.
Shimotakaku formation : Bluish grey tuffaceous siltstone
Numanouchi formation : Light greenish pumiceous fine sandstone,
containing Anadara watanabei, Venericardia
siogamaensis, Sinum yabei, etc.
Kamitakaku formation : Brown massive quartzose sandstone

Taga group

Taga group distributes to the west of Yotsukura, overlying the
lower groups with distinct chino-unconformity. It consists of light grey
tuffaceous siltstone, containing Robulus pseudorotulus, Lagena globosa, etc.
Radiolaria and remains of diatom are also rich in this group.

QUATERNARY

Sodetamayama, formation

This formation overlies unconformably the older groups, and covers
a part of Futatsuya fault, and is composed of brown medium sand. It
is presumed as Pleistocene age, but its upper limit is not certain, be-
cause of yielding no fossils.
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Terrace deposits
The distribution is somewhat extensive around the city of Taira,

as well as near around Hirono.

Talus
They are found locally at the southern foot of Mt. Akai as well
as of Mt. Yunotake.

Alluvium
Alluvial deposits are most extensive, and makes a flood pain in
the basin of Natsui river.

GEOLOGICAL STRUCTURE

The area of the two sheet-maps assumes a complicated feature
derived from the results of an interference of two sets of structural
trends, the N-S and NW-SE ones. Of these two, the first one con-
forms the major structural trend of metamorphics, granites, ultrabasic
rocks, Tertiary sediments, as well as of mylonite, shattered or fractured
zones, and folding axis. The making of the structure of NW-SE trend,
as represented by many cross-faults, succeeds to the formation of the
major N-S structure just mentioned, and cuts and displaces the old
complex together with young strata excepting Quaternary. Generally,
the upward and eastward dislocation of the northern blocks occurred.
Futatsuya and Yunotake faults are the leading ones of all, which divide
the area into the next three structurally contrasted blocks enumerated

southward.

Block of Futaba area

In this area, the Tertiary strata dipping at 10~15°E in general
become steep in inclination eastward, giving rise to the development of
a overturned anticline accompanying a thrust fault.
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Block of northern Iwakii area

The Tertiary strata form a gentle syncline with N-S axis. They
are, however, displaced block-wise by a large number of fault systems,
so as to make a particular redistribution of synclinal axis, which curves
as a result with its convex side faced to east. All faults in this area
are normal, dipping south at angles of about 60~80°.

Block of southern Iwaki area
The folding axis of the Tertiary strata runs in NW-SE trend, and
the dip angle is low.

GEOLOGIC HISTORY

The important lines of geologic evidences revealed in the area are
summarized in the next table 4.

ECONOMIC GEOLOGY

Copper

There are two copper mines, Yakuki and Oono respectively. The
Yakuki mine is working the skarn ore deposits formed at the bottom
of a thick limestone lense of Yakuki series along its synclinal axis.
The ore is made up of pyrite, chalcopyrite, pyrrhotite, bornite, magnetite
and sometimes with lead and zinc sulphides. Besides common gangue
minerals such as garnet, hedenbergite and epidote, there is found babing-
tonite in association. The average copper content is about 1.5%,
yielding the refined copper ore of about 17%. The known length of
the ore body is about 500m along the dip side of ore shoot. Maximum
thickness is about 30m. After the long years during which the mine
had produced totally about ten thousand tons of copper metal and about
several thousand tons of crude ores, it was closed, and has been recently
reopened.
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Table 4
Geological Crustal Sedimentation . ‘ Geomor-
age movement and erosion Igneous activity | phology
. Terrace Coastal and
Areal upheaving N it
Quaternary deposits o river te,l,‘?c,ef
Erosi | Abrasion
. Tosion 1 i platform_
West East i West | East
half | half | half | half
Faulting and i
i Folding ! B
: T . Deposition of . ‘ T
Teriary | | Repetion BTt Quinsl |
% | and sinking showing volcanoes Pene-~
% cyclothem " plgna-
&, | Upheaving Erosion  tion
T ] Deposition of ) ) ‘
l Sinking | Cretaceous l
Cretaceous strata . -
Upheaving Erosion

Triassic?

Formation of NS
sheared and fault
in the older com-~
plex zones

Emplacement of
young granite,
serpentine and
young ultrabasic
rocks

Intrusion of gran-|
ites of middle
age, intrusion of
ultrabasic and basic
rocks of the same
age

Intense crustal

movements and
regional thermal
_metamorphism _

Intrusion of older

granite, intrusion

of banded gabbro

Permian
(at least in
part)

The ore deposits of the Oono mine are quite similar in every aspect
as the Yakuki mine, but it seems small at the present stage of pro-

specting.

Deposition of
Takakurayama,

Yakuki and
Gozaisho series

Submarine
volcanisms
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Coal

In this area, there are eighteen collieries which produce coal of
more than 1,000 metric tons per month. Among them, the largest
one is the Joban colliery, yielding 1,350,000 metric tons a year. In
the Iwaki area, six workable coal seams of the Iwaki coal-bearing
The

most productive seam in the Iwaki area is the third one, and has been

formation are known, while in the Futaba area, they are three.

worked at twelve collieries, e. g. Joban, Furukawa-Yoshima, Tobe and

others. It attains a thickness over 2m. Furukawa-Yoshima, Sumida-
gawa, Oda and other several collieries are working the top and the
second seams.

Two examples of analyses of coal from the Iwaki area are given

below.
T . ) Volatile . Caloric .
Coal seam Colliery Moisture|  Ash matter Fixed value Sulphur
o Vi carbon o
‘0 Cal.
the second | Furukawa-
seam Yoshima 8.1 23.4 39.0 29.5 5,190 4.1
the third _
seam Joban 4.19 22.521 41.72| 31.57| 5,791 3.31

The thicknesses of coal seams in the Futaba area are generally
thin, ranging from about 0.6 to 1.2m. Caloric value of the coal
fluctuates between about 4,700 to 5,200 Cal. The coal is non-coking,
high in ash and moisture, and fits for locomotives, domestic and manu-
facturing demands

The brown coal seams of Taki coal-bearing formation are too in-

ferior to be mined.

Oil seepage

Oil seepage in this area was known from the two beds of quartzose
sandstone at the basal part of the Iwaki coal-bearing formation through
a bore hole at Iwaki colliery, Joban Co. Ltd. It was drilled vertically
downward about 50m from the bottom floor of the third coal seam.



16

The production of oil was about 7 gallons a day in the first month,
and then decreased to 3 gallons a day thereafter. Oil was also extracted
in the Furukawa-Yoshima colliery, through a small fissures along the fault.

There are two alternative opinions as to the source rocks of the
oil in this area. The first attributes to the rocks of the Mesozoic strata,
and the second to the rocks of Iwaki coal-bearing formation.

Coal field gas

The gas without water was yielded from the upper sandstone bed
of the Iwaki coal-bearing formation at the depth of 360m north of
Taira city, through the Nakashio bore hole for prospecting coal. The
production was maximized in 1954, getting about 30,000 cubic m, and
now it is about 5,000~8,000 cubic m per day.

The chemical composition of the gas is as follows :
CO, 0.15%, CnHn 0.1%, 0, 0.1%, CH, 85.6%, N, 14.05%

Gas-seepage occurs along Hirakubo fault, at Moroni, about 1km
west of the well.

Fire clay

The most productive field is in the Futaba area including Kido-mura
and Hirono-machi, and the next one is Akai-mura, northern lwaki
district. In these areas, the fire clay occurs in intercalation with coal
seams. Although the total thickness of the clay beds exceeds several
meters, the clay of high qualities with refractoriness over SK 32 is not
so large in amount, and is considerably exhausted for the past years.
There are three kinds of fire clay as tabulated below.

Refractoriness Other characteristics
Light brown clay SK 30 32 | Finest kaolin clay, moderately
Special white clay | SK 3z g | ndurated
““ Gaerome > clay White loose clay, a mixture of

kaolin and quartz grains which
inherited granitic materials, usually

refined by water dressing




Hot spring
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The hot spring waters run out from underground adits of lwaki

and Furukawa-Yoshima coal mines at about 400~650m in depth;

yielding waters of 3,500 cubic feet per minute from lwaki mine, and

370 cubic feet per minute from Furukawa-Yoshima mine. The temper-

ature is 60 °C and 30 °C , respectively. The chemical composition analysed

is as follows.
) " Yield | Depth T, Residue| Cl | SO. | COs |HCO
" 1e ep emp. esidue 1 3 3
Localities \ot/m)| (m) | Q) |PH | /D) (/D (mg/D|me/D (me/D
Iwaki coal mine,
Yumoto 5-ko, No. | 235 | —459 60.0 | 7.1] 4.66 | 2113 | 40| — |59.1
2-endless dam
Yoshima coal mine,
Mo ptrom. ontletl . | —432 29.0 | 9.3] — | 142 296|20.6 | 7.3
of pilot boring)
K | Na | Ca | Mg Fel F |HBOJ CO; i(gzss)
(mg/1) {mg/D (meg/D) (mg/1) (me/D) ‘(mg/ D {(mg/D [(mg/1) (gD
25 | 1006 | 288 | t« | — | 3.6128.4] 5 | 9.1
— | - 18 tr —.4.813.6—w

Limestone

The limestone of Yakuki series had been quarried just behind the

adit mouth of Yakuki mine, as raw material for cement industry.

Building stone

Minami-shirado tuffite is quarried in a small scale at Nakayama for

local demands. Ashizawa sandstone was quarried at the north of

Tamayama.
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