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Geotectonic division of the Upper Paleozoic in western Honshu.

(after HasE et al., 1975)
Hewt s SEEERE (S1, WBRSEAR 5 Sy, BBSIAR)
iR BEREERE
Mz : gadr, T fhgds, K@ RERS, N Odbsf”, Mol S,
Ne @ f1RIFERH, Ni: PRIBFERE, R \ERERE
Vertical line; Sangun Metamorphic Rocks.
Horizontal line; Weakly metamorphosed Paleozoic formations.

®OR AMNERICRT 5 EE—NESRAREHOTFR A
(Murakami, 1974: —HUEIE)
Zonal arrangement of the Cretaceous to Paleogene igneous rocks
in western Honshu (after Murakami, 1974, partly modified).
1. HER—EF=RklaE GRRE)
2. HERRS—LESREREE (LS
3. HERHHERSE (LB
4. AEREHEE - TREE E\RH -
Wf DR R BIE OB & R T
Cretaceous to Paleogene volcanic rocks (undivided).
Latest Cretaceous to Paleogene granitic rocks (San-in Zone).
Late Cretaceous granitic rocks (San-yo Zone).

Ll o

Cretaceous granitic and metamorphic rocks (Ryoke Zone).
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Distribution of Miocene strata in western Honshu.
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WA « FEUBGL - A7 =— - YAk EBERER (?) REMLHERIND. [ALTTITRIER - &
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£ (RETEHER) OEAERPERSNTND, Loy (BEREAT, EI5mmitk) IARIEH
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B3k JUEBOELRAEAOLERR

1 2
Sio, 42,82 43.85
TiO, 3.90 3.17
Al,O, 16. 11 18. 64
Fe, O, 2.64 1.47
FeO 8.85 9.15
MnO 0.17 0.17
MgO 4.18 5.11
CaO 6.95 5. 09
Na,O 4.50 4.09
K;O 1. 44 1.71 :
P,0, 0.00 0. 00 I A7 == —RRE—EEEE
H,O(+) 3.65 4.68 (RRFIETIE , £, WS-930)
H,0(-) 0.27 0. 30 2 BAER—R7x—rv—FHRE—REE—
CO, 4.35 2.28 WERE (BRI TERS 2.5 ko,
Total 99. 83 99.71 WS-442) FRHREHUR ERIC, EHERE
PP [ra—— RIS R L.

N RY — AR RAE I X D BERIER & 9
Tk A DZNT, 1FTE A ENKBRRO ZREDD
PET D, ZOERITIARANRK 72137 —vRO5EE

BEL, EXTEREIN ZBENZA TS, 1 ]
o] | g ! }

—> Na20 + K20 (%)
@
1

O T/R ALY —f1 L BERNFET D 2 i3k 40 45 50 55 60
V. T T BB - BHRT, BAER O S BIC > Si0z (%)
ALTNE b Y. XTSI A s HIGE AHBEHOBLREREOY ) H—
T TRALTNDIENZN. AFAT I AV E TABVE LoAxEhERE 3 RIS,
Wt T, ARk, Fia—a%lk, e —EEA BLE HeO, COs-free CHFHE LI{E
A E# 5 MacponaLp & Kartsura (1966)
k72 BB ENTET S. KEBATADTNAVEREYLTA b
. . " o HED % ERE (1977) ik
FROSMAAEE, SRR b o & b I R IS 1> a77)

TR R —H—T 7 F / BIAH (A, 1968) O

MATIZ =T 5. AHMIRIIZT A0 ARG — Y VRIS TWRND, KEo =8| ZH
BRI OO P AL AR Y B WS A AT OB LRI 7 A U AP (2 3 ABIE) MRS
TW5 (FHED, 1963). LasL, TOATIZIE S~ —f—fEh A A OMAEEOE LA BIFEL
THY, AHEO b O L ERMEE RIZT 5 EE 2 HBMITR0.

AEOEAR (2fH) ([ZOWTHEEST 2B IR, ZTOMREEHEIRBIOEIBHNIRLE. 209
5, No. LIINEEBOZANZIEHEN SR L, No. 213Zh &k TEoZia bR Lz (8
1IBXZM) . Zh oD bk, MAcDONALD and KATSURA (1964) D43¥EIC LAUXEH ST A D
TNAAVEROEKIC T 0y &35, Ly, TAHYORIIINE THE I TWD ZEERE O
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TRAE (WAED, 1977) I B_TH, MRV EZV. Ziuk, ERIEARESD 2 WIXE LRI, A5
BN LWEEGLIERZ 9 2200t Ly

M. 3 FEEREAERE (AEE)

m 3. 1 # =

R BIIERT AR 2B e U, & UCNINSERIC A L, mdke-4km, RAEAI17km
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g (THCEED) LiE, WP blEmg e Bbn s, JbrEE8ORRFET U TIIfERAEIC L > TE?
N, REOKRMIIBEMEREMN 2 2 2 L> T 5.

AEITBHICIE - ENLRY, HNT vy — b L, FNCRKE L Xaedie. AREIESE
BICHERELTEY, (LAZELRY. ZREWSETENCHEND ZLRH LD, ESIEImREIC
FTERV. ZOIED, KOG L IR LR ORI AT L TN .

AR EEMANE LTI ER Z 517 TV 28, SRS B3 EE 7, mfaER OREIX
DT,

m 3. 2 BF-RAE

AREOBIFERKEZ 4 20—k (A—D) IZZ-5T2< Y, FKII R L. 3HFNZHERT D
TIRELV X (D, ZHE, I, AR) SIRERUEECHY, M oMEOWERN 20 & RE
T5E&, B— b TIRAKEOBYEL Y EAZIZHI700m, DA— b TIEAKAE O FALIZKIZ50mo HiE 73
HELTEY, 2T, 0mMEBZLbOEHEEIND. 2L, RENREMKNICTHEh T\
729, ZOMEIXIEMR SO TR,

A, TEEITNG0-80' W, HETIZIFE-WOEMEZRL, TRXTIHERTHD. HEAMAIEIKIC
25-50" TH D2, ALOEREICITHE L= #4 CT50-80" & AfEAl & 7e D, FAERETH & OB AHT
bR & 7D 2 EBEN

KIGIIBHA—H — 5 D WITEAA —F —T ORI & "3 Z L odewn. SIEEROREIIARD S b
EITIRBEARIZBWTE LY. ZOFEBIZHEIT-19RIIR Lz, HBITRTIRIES & A oR I 722 B g
(B JE D &5-10%cm) 23572 0 Bl S CiEW 5723, JBUE O EHEE I2IZIERTF LTV 5. H18K
T EOUSIL L v KR LARERZ, B TIHIFEA ETXTABREZ R L TEY, FUEOK
BHSEITIEE AL RDR TS, REOREIZIE, SR L 2EHENR LS BEL WD, Elo— Rl
RicHz W8 Lo X - AL, TONEBICE L AR LZREOHELEATHND Z 03B (KR
I —228). ERRoLo s hic, Z<ERIE, RI-FemDF ¥ — bOAEREEND Z &2
HD. ZOIBLOHL LD, BETICHEEIND T v— NESTIHICL Y BEN, BEREZRSTZHD
EHEESILDDY, TRTMNBIRNC L 2D THLHE D INEWIE TE 220,
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BT ORI R R SR 1])

BTHDN, BEFTIEIENVEIEImNAAE T, ZIUTE > THER: - ARREN T 4 L 2MRICES L
TS, oL, FEOHBITIZLE L EE->TEY, MESEDIIAR - REA - TABVEA GERR
WEAA) - AER - BER - eA - SRR ENH20, AR LT, BE (ARREE),?) - F
¥ — hOIINICEERE KIS (RAUERV LT A H 4 MEE - REERE) BRORIEEER»RY S
BIIEEND.

Fry—F KAGEZEL, MR—ILRTH L. BT TIIMMARARESEN DR Y, JRIROHRA 5
ZLbied. Fio, PUEHAEEICHEEL, MEa - HERRED T A NV IREGWE L BRSO, A
FERAS Z DFIWIE I K> TEMLSEHITND T AL,

HHZRE Ke—WKaE 2L, AIRMCITBLR - BETH 55, HHE-CH A T o/
Wrii 3 LD b5, ERET, —MRICF 7 o Fy ZMiRE R L GEIVERR 1), FAUITAVER
Mk~ T. IREEWIIRRA - BREAL - L2 8 Th Y, UL ORG L Bbh b b ORE £
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RGP OMAERIL TROMEY Thd EIKSR).

IR — AR —E R
A —EEA
SES A—Rklea— W RA

+ (ifiRfi, A7 x—)

PR — AR, ALBRFEENR 7 TSR ESEM R L TEL TV D, S8 AITREAZRNR
LTWBR, F—#FN TSR —f &L

FREOEFAE, NisHiMura (1971) (2 X 2 (L0 RSHAT 0O =R sy D AR i (X0~
—H—RRRA) OFIARILTWD. LL, RHBIIIZREFOENN DR, Lnb 7y
OISy DERERIERZ 5 T TWADT, LW Sidbh b,
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V. 1 % i

ARRINEHUB OB E AL, AR AR D D EZER A X\ 2 IR 3 LT D, 2
OBESEEEICOWTIINET, o & Ase (1969) - I (1978) 72 EOTHAMENRH D127
Tip\. ZOTEERILS MRS - IEECE I L OV ROBIEA BANEA S - BAEAEN LY, g
HIRAEOWTER 2 b > T HERE (BERE) L TnD. TEE SN, 2, 3 DREECE D/
EERZRERE ERE) 2BV TND.

FELOMEESREEE (A O, B =RE KL OREIH— Bt K LI B R b D T2 o
RTHDH, 2iEE L TEBIENW-SER W LW-EFMIZOWTT X2km?2 LA EO#EE - T
W5, ZOBRKITAER T BB & o TOM AW TS, WG TIE, WolzAks IWEido
B = RB L OO KIEEIC Ko TREBDLND A, FOHFIER 0O 5 IR B E MT—K R IT Mk 1%
BB HESEAENASBEH LTV D (BE201K).

BINA975) 1%, T EHTACAER DS R4, ZEESE O ALANC Z > T AREPICALY T 2 iy
REIEE (FAT 1) &, BESENENCO L CRABEEICE bbb N S 2a ik (2 4
T LKAy Lie. RIS & BIE U@ T 5 L b D LRt oBESKEER GRIE 5 mIC

ro
lon

10 km

BERTERE - MEEGOHTHA

- BERHEHEER ) EBCEESOFBRIALMR
Y #rzmssR s =8B T AnE H ARE C BEE
ZERBAE M ZEREERE (RES)

B0 BE—ERMESEAKONT L ZHERE - FERTEBORE
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35kmEA k) 1E, AT T ERETHH 0L b RBMARERTH S, BRI T Z OB EKIT, ZAE
FRVER O BT, At D~ LIEICE be-> T LR L, BEOMEL . TO%E
BAEREOBEAC LY, AREEO—H (5EE JORHMX) [XEMAREREZ Z 5o TBY, ZK
I P LEIZIARERRH LTV S,

ITAEREY, EROBESREEE (A It blbnsbok, Man L AERNCE I
I 2b0Lnbs. FIFEMARAITANVE - ARGERENDRD. HBETHANAARaITAN
VENDIR Y, FRETERRA R KOV UREIERRTICOM L, TRENERIEMNZ Z 5> T 5.

V. 2 EEBREAHEOER

AHIEOBESREEIE (A R) OOFIE, AHUIRO ZBERZED 5 b o &b EARE DRSS
¥ ERE) OSHBNC O E BN TWD,. TERREERE L OFIE, HERTHRS LR nD <
ATTNBD, RBINCIEALR~® 5 <ML BefdE (i EWiE) CThoT, FRREA» T EEREO B
P LTS, ZORBER b o &b < ABND DI, \RETEHA B ERZNT ILER ~2NT TOHM
RINERMTH Y, R4 AT 20200 R ERTE L Y b @ &2 BEREE (KBTI
) D, RFTEEARE G EBLOREAE) NED WD, ZosEREE, S8 ILESMOK
(MEHa00m) OEEEIEIV I2h bbb, WH U D LS iehes REREOEHE SL<T) &,
PR ST JRE T4 278, [ BEAFOBBHE TSN TS (21K . SRk 0 s ofis - Bt
XTI, WERCE A O M= D D720 Z 0 X 5 e Z2 BfRIIBIEE CE RV, FT, WAEHIK TRk
TAROILHMIEREORMMAENER L, S HICZ 0RO BEUBRE AT 572 72 O
BRBHT 50, ORI EIDEERE S D 58 RO TIo W ISHY T L 00t L
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—J7, ERNTR MK T, RO RO MER DS EARE O kI R DRV Ol ElE A o
TDO>TND. TORGOMANAERIKTIE, FEENAARE (BHICHERES) &AEROKTE
% b THELTWD. BRI OMESREEITaICEseat L, BHER RS GEME-W,
B#140-50'N) &L L, FL RS, ABLLTHND ZERZN

FROTEERLITING, FTEROWACE O/INGENERB IO LTS, TEER & OBEBEOBIRIE
THTH 5.

TR RS « SERE & ARTEOERIICIIE T 200K & RERT, DR <fksh, ERNEICR

mAEZ LD Z ATV,
T« PEIRARHA
}\E"ﬁlﬂJ‘}élg DS ORKERE ISR “EA” LTZIE20mERE OER T, JHHORKE A DR IE &
TR 7222 LB R T

BFEMT LGS « BAEOWRE A HFIC “BA” LENImOAERT, b TERNEW, I2IFEE
OBER M (B TR TIRER A EHEMT S, WELALKARERL, ERNEICIRER
HOERERIEL TN D,

IV. 3 HEEESRESEHEOEM

SRR EO LR Z HH D b0, F VBl LOFIICHKT DRECETH 5 Y. fEn Hp
WS R L OMANE ST, RITREHA T & ARSI VEE O I/ MBI /A L, A & o DB
fRITIE-> &0 LS, BIRRICEEHZELS bOLEZLND. WaETO 1 FBHETIE, MRS
SUE S (EECAL) PICHDRL O AT S 2NFIEATET, EKom-105emd EATlRE LTREAL
TWBEONEESNS (F2lX).

2, REBHZRERCOWTRHT 2. 2k, 2EL L Tlel & ABE (1969) (T K2 AR DM
PREE DOy I 2 55 4 RIOR LTz,

oo

—WICE A L BUERCELIER 2 91 T Y, BRI G LML TH D. AR 1 Ak
PRI HNR, HiEA 21 2-3 FEOEBIZ/RTH D (cleavable olivine) 723%% (EIVIIEL2).
2WRPEIE, BERCH (fMohr, HESEIRFEFZIIARIR) , RIRHESLY, TRRIOSELR S ThH B,

BRAEMERE

—MHLRIBEIR O BAEG (BASmm-2cm) (S A, MlES - $KA E A, £ 2RMICAE L

MERCA - FRIBA « B LETRAR EE G ATWD. BRRO BURPEA 1M 22 885 DT I K- TS
WL, £z, LIEULEFLEIRAICL > TRRENTND. ZOIENIC, MRES 1 7 RO BREA
(BEEREE 2R S 72 BEET D2 E0® 5. llA I, Ehafbsh, e hLEIRAICE-T
BRENTND.

6) FRTALHEOMACH IR OREA & LT, OFT WA ARSIz GREE : FRARSHER, XBREHT A ). 2
UEE (1966) BHEL TVWDLHDOLEFE—DHLDTHSHI.
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22 MERUEL LTo X MRS (A 5 MDRLEOE) ST D HRNEEA A
(B ; ML, Ron—2X) (BEUWEAHTT) A7 —/OERIm

Eek BESLEBLITRANCEOILEEHEE

1 2 3 4

Si0, 33.88 44,31 45,36 47.89
TiO, 0. 07 0,09 0.14 0.43
ALO, 0.43 1.62 19.25 22.48
Fe,O4 8.49 3.36 1.61 1.45
FeO 1.60 5.53 3.59 2.92
MnO 0.21 0. 30 0.08 0.08
MgO 40.21 33.49 8.95 2.84
CaO 0. 04 5.69 13.21 14.17
N2,0 0.12 0.21 2.07 3.41
K,0 0.01 0.02 0.08 0. 09
P04 0.01 0.01 0.01 0.01
H,O(+)| 138.19 4.49 5,17 4.60
H,O(—) 0.93 0.23 0.21 0.15
Cr,O, 0.28 0.15 n.d. n.d.
C <0.01 0.01 n.d. n.d.
CO, 0.43 0.01 0.14 0.11
Total 99.90 [ 99.59 | 99.87 | 99.93.

A E| MBEAS | N W B M

(1, 24x Tor & ABE, 1969 ¥ B1H; 3, 4 IX5TRED

Iv.

HERUAIL Uie & VB . SRR — S BT RS
(UC-37)
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HAMESEARF AN B (EREEMICE
L.

ERME LR (WS436A)

FlE (GLBESRBEYICZ L vEBD).

3 LF—H#A (WS-436C)

4 IFAhnEE

S L b7 5 I AEIIE, A ILIE, kR, RN, R L OTESRE S
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) EREAEE (IO AL - BREEE - EERA R E) - BBUERES (RERMLRE) © 32120
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oL, BEUERSE ZOZ T I b nmmiIkdb Th s, ERLOXBCEHEIT, ZAVERCETE - Bk
BAEBABADDVIHE L, PR - PO BEERICRES ISR 2 Ehb, ZORRIE
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V. 1 xmIEk

B E
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DRV, ZOMIETIE, BbICRE(LzgIliarms (E28R) 75y, W e LEICE S#Emok
JRAGTES < BEICE « KL BEE 245 1835k A TV 4. Hsldb B ofRds Litastin (5 & FRag o
TAACEET BE5) T, AKILCEEOBEITFI200mT, SENT A VA NEOBGEIKE )6 72
. ZOXOAKIIEEIE, ML T, RO B EAHI TR, LaL, Sk
S DIZHAIZHA > THERIMICEEZR L, ZEHH O R TIIRINT 5120 b. £z, REIE I
I E NI RBR O AREATE T, ZEEMCE B XK OMAE A BRI T 9 36 b ITZ LS DERR A B D
Lo TV, ZORKABEITEDORDFHZIEBORE THLFRWRH LM, BEFEMEZZTT
BY, TORENOARKIERBORMNIE DI

FHEKIIEE O TH 2 & BIAS A L TWDLDIE, LA OERIKABES CTH 5. FEIKAECEIT,
FREBDIBE IR - R - BERED, BRIPVDUAERORLEEL G b 0T, B LTE, fE
i - v — b - HilCE - TR CREE b O TCRIET 5. —RICERITHAR CiEe v, —
ECITKINBEIRE - BEICE &7, BELART.

KITHEEEL, ABO TEICHRENTRY, ZORKO b OIIMH#ER ) CA LN, FIXEMMT, R/

28 FIFUK IS P ORI (RSN T8 (D)
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BRI E To3L. F£, MAOMOBREO FICH LU RRICHREN D, KIUMEE T, Kk
COBFED IR ROk O— AR OO LZILEBENFE LTI b 0T, EBOEREST 774 bOMEEL
GEND.

TA YA D OBEREEIKEL, Fft— B O ST, ABOTIE ERoOBECEENTRY, JES
EENEANIOMTH 5. IRIBEOKEE T, HHERBAEDFETRARE L Y RER, R - BIRE 72
EOABEZEZTHDT, ZOEFNIREA - TEa - TRANARB L0V EOATRIZE> TN D.

FRIELJED DT A 4 NEBAEIE 1L, B2y cidkike, b L ORAGaE R LI LD
HET, FBEOERA BRI IR S 2L 5. ZOEME, SV Rk KGRz
i DI APEETE (BEUR, 1966) ([THHYM T2 HDnh LIt

WFCK LA TE F OFE L, B HISHA— Btk o EEEICRERLS. IRt Ts LNE
BIERE 5TV A, FAHE, Ml aSaia Tl a 220, SaRma @i azils, MARa%
Wi, H7RAERINERETHD. TORENZRHDIZOWNTRIZEET.

D) ¥EMEOR AR  FEREB O LTk - R ANa R IIETh 5. B, BEA
cANAB LD BROHIMNG2D . BRAIFRIMMET, —EHELTIEE A ERHABERD
FIRAICEE I N T D, ARAITAMME TOR I T, T X TRRIEAICERINTEY, MBI LHE
ELbDThHS. AL, HERMMERL, A, REAICERZ ONIZHEEY, BLOZ0
MBREZHD TND N T ANDE ST LB OENDMEN D> TS, IR E LT L ofkeq - 18
LR - HFADIED, AREFNAFADPRDHILD.

2) FSHEOBRIE T OLIUCERS « H4EB0 - SRR OEREN S B a 2la T, ZEERSE
FH, MEFHIlie~> TV %. BibE, SROFES LDBOEMHEA R LA 25 T D, &R
FI3E I3-4mm, FHEEAIX3MMT, WG RAFRECTH L. A LR S3mmT, T
THIBAICERZ BTV 2. AT, BRREREZ T L, fRA - BRNEA - S LU ol
FAMBIRo TS, ZYRHEM E LT, BSOSO DIENAIED T T A8 L & Eih L Chkliea A
RBHLND. EOIED, 0. IMMKDFRLAFRIAHIEL TV 5.

3) MREOMOLIERS « 2 OHIROFFKIEEOKR LHE 55 0T, ERAAMHETHIRE
F—JBUEC R DbND. FRBOOH T AEOTH_E L OBEROZILETH S, WL, R AN L
MmHipo TS, BRAZESIMMT, —#GAICERLZ OGN TS, ARAIZ0. smmd R LR
T, TRTHRIBAICER DI TWD. AT, 77 AEMMEMEEZ TR~ L, shROREARSS, &
T AMD ZIWHNTE S T2 L B BN D ORI A R TR E O RN S0 TN D.

PLRICER AT UG 3 & 5, WIS REEREZ 5 TR Y, ket nwb s L., AEIC
& o TA U RN SV T — IS OEBIZ OV CORED NN T HIRATZA, F - f
Jefi - MBER: - HEAB L OENTRNAARRD LIS, AL, BRI EITAREERLD
DIXFHHINIRD o T2, To72L, MBI T, 28 LgERa T ofMike LT, lélfmmi?ﬁmﬁﬁi, &
ARILTITHWARRBD BT,

TR LA S OIS, HFE VPR TRV, HulkP R, PRz i & Lz R—2a0k
RS 25, LI T, FEOKFH B ARSI T, ALt I AT B 2 A0



BrEIZIZ S EN T, RgoEROMENBEOLND.

AKIEEN DI, A L, [BEEES KigHkom FRTEHE <, Salix, Pterocarya,
Ficus, Acer 7¢ ERNMBN TN D (EFHS, 1896) OHT, AHURATIHREFEDO LW b OFm b T
R BAbAE LR, ERNTEAEE 7 O EE A5, Acila, Pecten, Patinopecten, Cardium 72 &3
FEH LIz shTnd (BBUR, 1966) 23, Zidd v LAOEEREOLEHNSER LD TH
59, —7, ERTEMOIL ST TIE, Chlamys sp. OREHDSHE STV (L4, 1966 b). ABIE, —HT
1EBE T, —EBIK P CHERE L2 b O TH B2, T D Chlamys OpEHZBRITIE, WA Z R4 RELIZZR .

VI. 1. 2 FABRE

VI. 1. 2. 1 HEFHEDERE

MAFHCamEE CRhEy, 1963, Mifh) 1L, SHEUBREHERIXI ORI FELICAIE L, FEho THE
P REHIROTAILEETH - & bIEL, WHNICRET S, ARHIRNTIE, ZoF - EEBRED)
~HELC, I EREN O OE, FEBEOB HICE T TAh LD, 22T, B Ao EHE
TNTho &b I<BEIND (FH9X).

DSINETE) XEHk I, TALOWFUKIEZEE O ICRESIC S 25 L EhTng (FHEss
1963) 723, ARHukCix, REIOMREHIZ A ST FRIZA DRV, AL, ZRSF L MNEE
L EBIHERBERICH 5.

ARRET, AHIBIEGE T, BEEE T L, BEE LA ORRRREEN DR TWD. BEE - 1)
EDOFEEE, HEF~REICET/ LD, DWITEERTFIV MERTOERDOIZTSHE LTFET D X
N7 %. MiBSFEEE A8 & ZRSFI I MNaT8 L OB LDRBUE, FE30RITAEAAITR L.

AR, T (MR O Tk, BEaZEELTWD. 22T, fEE - LIl
7R EORE-10ecmAOH M —IABEE- LV 2D, L XIHEVRE - Vv NEBERTDERE E
LTS, SEHE T, MEEREE bR ERS. R TR T, B LD
EORBRAIHEEZ L LTRY, BMOBERE & SHWED 50T, TR —MRIbE & 232-3m2 b
BmOBETHRIET Z ER%. BRIICIE ET~B 51250 T, BESOEIENRD L I bHmRRO 5
A, R CIL, W - BEE IS, BEER L RRICEENRD K 012D, BT, BT

20K MESFELE I Il O RER DGR (iulivk/ H/07 OEEZ )



BORKE

kB

| BEECIRALER*2L)

0K B/ HERICRY 5 HBEFRADERE L ZRG UL MEB L 0SHEEL
CRPBTER R T)

B3-bemR & THEHOBD IV /NI ENELL, ho, BOMEL T v — M TREREEZ LT
580D, KEOWMBEHEOFIG T, MFKICERICHET 2 KIEEEATHEBICL <, R T=
FRERCE ZHSRT 2BENRZ VoL, TR Mgk <o RIiiEsy, 1963) o & [F U
TH5b.

R CIE, JEEEmM-10BmOEEE 3 2L FEPICHRENTIET 5. BESOWAE, THHT
OAEATHY, BRELRTHLH, EHEHTIEL Ry, o, MlEE2ELTDE5TkD. £
7o, EBEPEERICHE AT, HESTIRBAEDS RN S DB H 5. oM E LT, FHEETR
g - FERAEEENZ <, RIS CIIfERs - ZAERE OME L35, —fTiE, =ZRF L MEE
DIRNFFEZ R 2L MEEZRFMRABLE LTEDI L b H 5.
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KBTI BIL DR #E & T, M - ERIOSURE L, BERMZEEITIERIEES DI 0R
— AL, AEER—EEE O EMTY S < b MHN TS, 2 LT, BALEES LO=RFFV L b
BREEGDIAKRE LT, AW 200 A RE L R T HOTHA S (BE30K).

KREOESIE, ke LT, 700-800mIZET D EHEEND. kAL LTI, #HAHDTIL MEICH
WA B EENTODRET, REFEOINHDITRERTHD.

AL, TOEMSCHEBLINEN DR T, MANLMRALTE NI (FETFRITETHEN I R&E Y
D) OFAMIEICEAENTZ, FRHEOHRM THA 5. LT, ZORRMOMITITIEA > 721
OHEFEW D, RO =RFFIV MEBEHESND.

B EAZ A e PR £ O 4 0 DAL~ T, Bl (Lo RER oIz IS, FTR A
DOEEEENRHIENZ 0/ LT\ 5D, ZOBSEREIL, RKEJNEEED L2 5 BBEOZEGRIINAT 5 DT,
KENEREL IIWECHEL, ZHE2BRBICHENL TS 2D, MEE L OBMMZRBERIITHTH
. ZITE, AMHEORBIC IV BE=REARRL, IMEFEEDERELE L THoT .

ZOBEE, B10-30emAR DM —M A F LT 56D T, ARILTEREDOEENRL <, TIUTHAL
ARRIEDOEEEZE L2 TS, UK RETH A, ZOESNIIZ DO FRMERRO b, B
MOIEIE, SREKE DA L0 725,

VI. 1. 2. 2 =RFVILLFEE

S —RLER) B O H RO BT L UL T B30 M %, 22 THEICZRFI L b
LIRS, ARBO A, W5 TR SRR O B L SERIRSBMRICH Y, B TN
JFKIEBLU T ORI Sy FLTWAD. Y, HiErEanaBR LOE L aTRAREY &
RIRFRAOBRICH D b EBbhs.

AJEIE, THMTIE, BROEEETOHE - B - RV MEETEIRE L, & EICHR— PRI
HOWBEWA TS, LV MEE, EEAEHAMICEEL, 2o, BEIZZE > TR EHRCT
WS AR S o TS (F3LK) . 20 & 5 gL, FRICT Ny M AEBRMETEICHEETH
%. EREMBEESOIL AETHE, Wb MEE, OSBE L2, BRI MR— PRI O #7273
%<, —HTIHEBRERTS.

KRIEDBIAECT Ny b 28T, RO LICRIPIEZ R 320 MEBEREIZO 25650, JREH
RECEDEET DHEREN DD, BEOBEL, RIEOHMA—ITNEEE B E L, WKTE. B
MOEED, RIZHRAT=0 & ERE, B CRHIEMEORN L MEATED O TWA AL H 5.

FEREAGEIC ST 5 A0S0 MEB O LT, JRIBGRV LikiBEE 2L, HIRO BB A7
UV REEFEEL LTS, —fRICEKEI T, BEYE L THATIC 72107 v, 20N, 5-10cmDE X
OB PRI ST IE 2 Hide 2 E BBV SV MEIE, L XIS, BRECRARERLEY, /2, T
EE & FERRROVHERM A R TG b H D . EREIEROmEINTIE, SEFREE L RSk REaRE
DRI RET D 2 L b 5.

9)  BHCEEICANLY D Lo (TSHEE) Mgisn) <%, waRaEE @, “BUpaiRans” Larhrs
iz REDy, 1963) . Lo, AKEHIRNTIE, b MEEEIREOZN A LTS, 22T, Lo Maxd,
SRFV NEBICEHD TR T



FI EARFEI LV NEEOREIETRE (ERFn i )

AETIT L I EHERT, BHOIKAEADT A YA FOBAEICEBEENL TS, Z09H, bo
ELHER LR, ‘BIRBRER LIS, ORI, RS CIEEKAEZRTA, Rilid
FULIZE D IKABEERL, &I ALK > TRLERO T DIZABAITIHEILTWD. ikt TlY,
XEREHTOFERTIE, T Y v A b EFRBADRGEM TN L D BOAREN SR> TND.

REFVV NEBIE, BT L oER - BEROENABIM LS, EMfAMEEITS VIV, L, [

BFEEDEE A G EBERERL LTHRD L, BV RS RT b DTHA D .
F7o, BRSNS, BRI EFE LV AENIL Y BMHETIE, AERREIZ, BN
TN ST IEEZ 2T 20080 b 5.

b & LTiE, v MERIZ, & &I, WA B350 b D I1ED, RED L WEE LA RN
S ERPA VR (BB E HATE) 225, PE)R (1968) - L4 (1968) - 44 (1968) - Hoso (1973) 2k
STHESN TS, ZoA#IE, BEAULAEMRICET 5. 20 b RENEZ RITRT.

Metasequoia occidentalis, Juglans sp., Pterocarya asymmetrosa, Platycarya sp., Carpinus cfr. miocenica, C. cfr.
subcordata, Quercus cfr. glauca, Castanea cfr. kubinyi, Ulmus protojaponica, Zelkova ungeri, Cinnamomum lanceo—
latum, Liquidambar miocenica, Machilus ugoana, Entada cfr. mioformosana, Wistaria sp., Acer protojaponicum,
Alangium koyamae.

ZOWEDy, WEFE T oW, BT TR, PR 2R3 & vioi B Potogonum knorii A3EE LTV %

(5 - R2JR, 1960) 0.

AL, TOEM (EITEEEWERB EERLTWD I L) RRFO XWEMILA DZIEN D AT,
BES WHIZEWIRHROHE ThH A 5. AL EEFREE L IL, —HTIXEHOMIZH S b H
0%, @WINOWEHICA~TZTHNT, WEDOEENZEFRERIIAATSH L. 22T, WEORTHE
FBREBEOEWR LN D, TREARBORNHERE L7z b D LA Lz, WiFlE, BEHL<, FESH

10) I AR S T RE IR T AT . MBI ATIT DR (1960) . LA DRIELR, SR HEMRICL S
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RiZhHDHHDTHAS.

VI. 1. 3 HXERE

V. 1. 3. 1 HEmeE

STUBHEO LA MR 28 L RBOMEEUE L 2 2 CHICICHEBEIESE LS. SR RENE
B RO E PR RRAICEE S £ 25, bbb, RKEAbEEIHC T TOMIK T -
L EET S, NI VILEONFERBO LT/ SR 5545 TR, FEARBLARY, SHME L
7o T, EHffIEE TR, FALEY 36T, LTI, AERBOREC, MHBAMIIHEEL
. REEEB O LT, EESFREESESIINE D,

EEREE L, TREMR, WA—EREY, HI— OSSR T, SN, Thensde v i
STWD. B, ABREEDCIBKOENABEE O Y %, FIHT (1973), HA (1974) 1%, EHEME
FEEHEE & LTS,

BAEHOHECIL, ABII SRS OMBEE M E LTS, TR TR, AEORERIC
13, SEVERGE (BHICRETHE) OBemROABOHMPEE LT, WKkOE DD TED, EX10
MEEDABEEEN A B, 20 B, FRROAEAE Gk OBWIEBEW S, 3 KOS &b
DHEN, 16-26mDES T3, EBIT, O R, WkOBEWREWSER->S&, FARE
WFOWKRT, ZORPLEHOBEEETD. FRMETOHRERSEOE S, 2K T50-60m
RETHD. LWAMHETIE, AJEO FHERK20miT ZRRZERA O Kemk O Az M & L Al
@ vien, 2O LRICMBERBRNS 2D, BEE, SETOMER TH D, TR LD @,

MR—EETHHE CIL, AEE, REREZROT, KIS EOBMEEEZ THE LS THY, HE
B, FRALST T, AKEO FRITHRAAENSE DB L > TSN TV D, £ OHEAE T,
BESITEVEREZ 21T T, WHBLDLLELS 22 THY, —RALT, FHEZREEFIHEZLVZTETHD
(5532[X) . BEATEO TEIE, HoKR50emAk, E@EMemKko AR E (BHICIRETES) ofgEs
FME L, EREEOR20-30cmOH L £ U2 5 AEEEER CH L. BEOWIKITELS, BEOBLA
WHEPEER v, IWEE, & LTTHESEICHRT 2MA L0 o> Tnd. i, RE)ilE
FEOFRCEREPCE R LA D1-2mROE/EN %<, Thb oz KILAHE - EREAEB LU=
BRZE s 30-50emA O M EEA D TV 5. BEORIKITEL,, KO L ONHREBEEL TV 5.
Fiz, AEE, EETIE, REIEROL10-20emK O N—M#EE EL& 35 L5100, SRicws
DAL, @EE AT, AL, ZOFETE, 60mEl RICET 5.

A B CIE, AEIE, WECREREENCS (BVERE 5 13T D) - FERELE - v — b - OAS
72 ED5-50cmRKOMEEN S5, BH FICAESIZEBHON TV HIERCETARS ZAEUE OBIE, 13
LAEEER TV L.

FEALI T, ABIEboE bESIEL, BEI00MATRICET S, ke LT, REIEHOH
BOR RIS ORZIE OfEE £ & L, TEREESSAAREOMED £ U5, BITR50emEL T,
W10-20cmA T, HEFEENRZ V. BIIEEL TV LD, KNDOBEOERINT, RN b5 mHENEE
DHIDZ ENRLV. FEEHSI T, TEIS, ERE - IBECE R EOfAE b ST KILEEE T Y D5



F2X FHPIREE DB L W v T =L AL LT RS T
CEBmf AL

WAEBRH B, EEIXIEE AL ELRIIEBEOAR LY 72D, F5-50emO B MEEOHERE L > Tn5.
ZCOBEE, 70-80mThD. Jeks, EEHALSTIE, ZOEEEO B, WEFREREEOMIC, )
TWRIERE & TS R OBIRARS & Bk EN TV 5. 2ok, BAPOLARIFITNTT

B EOT < EALIC, SR - WE ORI AR (£S10-30m) 2EET 52, WHEHKTIE, Zh
bR B I~ L OR LT,

Eﬁﬁ—iﬂﬁﬂiﬁi’(i AL, WRKILEEO BIZh&7Ro T30, BESORETIRH LRV, &

EHEV. ERAE—FERATALND L0, —IC, MEEE ST SR I, £E3-5emod [
EELTOIEENRENTY, HOVEHENAETIRETHS. BITWThbFr—hE2FEE LT
WD, REAHETIE, RENEKE & 2o T0D. BIEE, WThb, 20-30mEi% TH 5.

K@D OLA DT, FAMETES BN TEY, YABE& HaTAl (1938) O Vicarya DF#LL
kK, Wl - A (1956), SASGE < AAK (1958), [i4n (1962, 1975) 72 Eizk - T, < OR{LaDH
HEINTVWD., SETICHESL T EAZ —fELT, RITRT.

Anadara daitokudoensis, Batillaria yamanari, Caryocorbula sp., Cerithium meisense, Chicoreus chiganouranus,

(v

Cydlina sp., Dasinia, nomurai, Mytilus sp., Ostrea sp., Phaxus izumoensis, Tapes (Sratoria) siratoriensis, Vicarya
callosa, Vicaryella bacula.

£, Tk ET@E %’Eitﬁff L, KRB L oE NG, Rl - 114 (1972) I2XkoT,
RO BEALADHE SN TN D,

Anadara ., Arca sp., Chlamys nisataiensis, Concocele sp., Panope sp., Pecten sp., Pholadomya sp., Turritella
P.

F7o, BEUR (1966) 137 AFEE 7 OYA S Acila, Pecten, Patinopecten, Cardium 72 & 235 L 7= Z
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LEBESTOSH, THbBZ 5 < HEREFHO B0 OEHTHS .
INLOATBET, FEIROREREIEL R L OT, VWhdd B/ R (LB
5.

VI 1. 3. 2 EEEHELE

WESFeaE (REUR, 1966, @i%) 1%, HEREOEEELTHIE CTH T, AMBCLTER SRR
AT TIEN Y, BEEHEORT, ol bAVEMA SDTWD. KEIE, K#EICbhZoT,

—RRNERE 2T ORARELZELT OO THY, KREHOMIENHIT, S8 REESMLA%
PETD. ARO AL, KEDOHINTIE, ARREOLEES THLFEBEESALOND. 1
—EEFHETORE, RREREO TIRICHIDEHZ R &, BEJEEN, N\EREOWFKIEEC,
EHICEAHICNE o TNDY . LT, ReAFEEBNESIIHS250, ZOMGROARLND
PHIE, <RV KEOMBCTIE, BOREEERS, Lo KIIEEHICSBh T\ S, KIEEE
DR, Hsh IO ETRE SR E AT, K300mTHL. IHEVIELTH, (2T
DIEETHAS. L, ERA~M-TE, EEE, KRESRY, FEE—FRHETIE, ERAERK
JERCH BN TN DI, 7ok, 600mEl EOE S 26> TnD. AlEgld, WEALTSFRUERE
HNERORDTIE, BHRARBERIE~Z 5 T a.

WEFIEETER, bo kb IBEINLIME—ARFMITIE, KEOFEEE, K300mTHL. T
MR, WEKILEEEORIERE, 73, BXABSS O LIC, BARENERICEZR> TS, LRI
KWEEDBAEDNH LD LD & 2 A% b T, MHEIIAER L OB L Lz, ZOHUROTREREO T
i, BIKERVURAEZRL, BUROBEHN & < JEE L ERRE 2 TR E LTS (E33K). 2
Tl¥, Comptonia naumanni, Pinus sp., Glyptostrobus p. DIEDZEOWPRE T A EEN TS, bR
IERFERTHD. LFEIE, BRI, BLlpoTHBaEZREL, MANWT ITORET LI LN
2. T IZTE, ARMHETREED KLnffbs (=2 2m, Konosirus punctatus) %1% U, Doliocassis
japonica, Riuguhdrilla sp., Chlamys miyatokoensis, Propeamussium tateiwai, Patinopecten cf. kimurai, Lima sp. 72
CoRbaE%EL, £7-, AFAHIT Adla vigilia, Portlandia tokunagai, Propeamussium tateiwai, Limatula
subauricurata blanda, Dentalium sp. 72 &, fAF4*Cld Patinopecten cf. kimurai, Palliolum sp., Lima sp., i
Tl Propeamussium §p. & W\ o RIBEEYEDO Ak A 2T 5 (BIUR, 1966). F7=, ZOfHEOANR
B L (B - S, 19650 ERE) [0V T, Tar (1959) O/NEA LA OIFTED H Y,
Tﬁ@Mw%m@hﬂgmmmimmmw%mm%k,L&@Cwmmm%&KZQéhTwé.:@5

B, HIE I KO T — LI, GG RKRBICET S (B, 1961).

RRCHUE L Y G ORREELEIA TS, ABITEE - fELBAREEZ T L LTERY, SRk Lk
ROBHEPPPRICIEE L TVD T ENLV. HORICIEEROIRENAERE 2T b b D, AE
SR, @RECRREEL )T T, EOESS B REIRIC A 6N D . BRI, RREEILZ A ITRES
BB, BEITHSNDIRY T00mEEETH L.

11) ZORHBEDIREE A B 1E Comptonia 7% & ORI AR 2 S 2 DA T, WHHERIIRER CTHY, FEERFOELH 5.
Lo, (EHETHD Z L0 BIAk) WETFIREBOMOKRE D, HOVITEIVEEL TR &by, LaL,
SMZISIT D IEHEDFEL R NOT, ZZTH—IG, EROXIIC—HFLTHRS.
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33X WEH IR EEOBEO L < FELES (ERITHAM )

FoZE Il ROV, HA—8 FHI T, RRoREIRAD PRI, Waltda FEinsEd
L. ZAUL, BBE—HBEEETOHR - BRIV ME L, AIRIHRL, & XICHIEEE U0 b
LR, JEE30-70emT & ITHRT SO T, LT XV IEERBHLVIIWERH Lo TS, TR
ZIE, BRI RS R L-1. sem KO MM B L 0 e 28EE (E&1-2m, BEREITR bICLL
o UACE c Fr— ) bEEND. ZOEEIT, FRA/TRHTHLN, ZITE, —h, HESERE
JBD S bILEDTH - T

FRBEILED O W& FRAEN OO & LTE, RROWERE BEN G, 5 T THoJ (1973)
IZEY, RoOWEMba»IEShTWD.

Metaseguoia occidentalis, Platycarya sp., Carpinus cfr, miocenica, Castanea 5., Ulmus protojaponica, Cladragtis
aniensis, Sapindus miocenica.

F7z, ALUEFT, LidoybaiELmooRe o Bajes Flrs, fbas LT, EE
(1969) (2& v =/ m (Konosirus punctatus) 355 UM% 7 FA U DA (Engraulis sp., ) 725, L4 (1965)
WLV LA D (Limanda sp., ) =30 « AXXOENRE SN TSR, Bfbae LT, B FT
Acila sp., Propeamussium tateiwai, Pecten aff. randolphi, Limatula sp., Macoma sgugata, Dentalium sp. 723, %%k
CTSolemya 0., Adila vigilia, Portlandia sp., Lucinoma sp., Clementia sp., Macoma sgjugata®, L CLimatula
9., Dentalium sp. E O TEY, 7={bATIEXE T « F8 - 31U T Lintia sp. 35N Thd (B
B 1966). ZDIENEEITTIX, Y27 3 (Bathynomus sp.) 27 A L3 (Cantao? yamanai) O 2EH!
DEE SN TWSD QRIFIED, 1973 ; FUJYAMA, 1967).

MEE— AR L 0 B b7 D EH—FK OB TIIAREIL, WE - BE CIiRE A s 2
THRERELTLELTND. ZZTHRKRE LT, WROBHENEIHEEL WD, EE—F KT

12) ffbfr & LTI 2 olEAIS, Nino (1951) 12k 5T, Iwami-gun, Ueno-mura OEREEE S 175, Iquius subnipponensis @
PEHASHE STV D. ZORE LWERII R T 525, #ilFI3 Comptoniphyllum JEHEL LT\ 5. Ziudd 5\ EE T — ki
(P44, FHEWF) 2 ST onbimhiun.
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TiE, KEOTFTHMAEE L R->TEY, iz, PEHICL XL, AGREIEOHELZIZEATN D, AF
DO FALICIE, Z OHIRCIE RIS R H Y, EANICIESFRZ AR K0 B ok LEE s
FESITNE 72 5. JBIRIX, FEME—FKAIT600mEL BIZEET 5. ARJgo—Ei%ik AL DT ©H 5Pk
BOBEANE T TRV 72V AELTEY, KA—HATEEL 8o T 5.

AHIKOEZFIEE B HIXE IZZEDOTFET, Ll - K - 072 &0 o8 E e ba o5 S
NTWD (li4s, 1962, 1966b, 1973 ; TH/2, 1969 ; fHIUR, 1966). ZhbOCMKICHE Shifbr %
—HELTRTERDE S THS.

HiE#Y L4 : Bathybembix sp., Vicaryella sp., Schichiheia japonica, Dentalium yokoyamai, Solemya
tokunagai, Acila ., Glycymeris sp., Limopss ., Limatula subauticulata, Patinopecten sp., Palliolum peckhami,
Propeamussum tateiwai, Amusium sp., Ctenamussium sp., Chlamys crassivenia, Ch. nisataiens's, Lucinoma actili—
neata, L. otukai, Flabellum sp.

BRI PEEM LA« Vicarya callosa japonica, Vicaryella sp., Bittium horinjiense, Natica? sp., Riuguhdrilla sp.,
Dentalium yokoyamai, Yoldia thraciaeformis, Portlandia tokunagai, Chlamys nisataiend's, Patinopecten kagamianus
nimaens's, P. nakajimai, Amusum sp., Lima cf. yagenends, Limatula sp., L. subauricurata blanda, Ostrea sp.

VI 1. 3. 3 MERUEE

NRZIERE (BEUR, 1966, #4:) 1%, AHulgdbko/NmMEE o, JeBEo TR s
T THFLTEY, ZOIEPC BRI EFE, /NHEREROARAE, WES%ATR SIoafmL
Tnd. Lo L/MEMEZBRWTEIAM IR, EBELE . WREEEN S+ EREIC - TR
L, IRAHETIE FAOEE SHEEE O LIS KIEERNEEER > TW\WD. BRIE, BT TR
JEL250mTH B2, FAKTIHAOMTH 5.

ALZIERE L, Ao e KEHIEN T, BHIC, RILEOBEKABES N HR>oTWDHR, Z
DML TIE, INADOEIZIWNT, RIS OWEE D 5O IR SHIB0MDEEK M4 s g &5, Z D1Eh
IFZNEDOBEE NG TR TWD.

RIEDEEE, NAMEO S OIFR G, WEMEO O, HEKAaEZRL, %BEICE, R
HARELTBY, WIhb, BBOZWVELATHS. NHOBMOWEE, 81T CHRELHBRIE, &
DEDITHD. BEEEIE, BRA - IO B LRI A Do TS, 205 b, KEEAIL, T
NTC, YR TA MTEBRZ HNTWD. A5, BRREEZRL, REA - BRI IO ED
IR D HND . AFEGEHO—IIL, SV HRTFA EEEY vl A MIEWRZ D, FKIAE
WA DHIRASTBD HILD.

BERAMCA T, SR LIRFEBOIVE O 0NS, #6055 WVITBAORIE-E &7, RIEOXL
BERRIR A & BEIRA 2 ATV, T DOKIEEE, WINbIEAa LR T LD, BEEAEZZTTE
D, TWREMELT, ELEYRFA MRRDLND.

AZEREL, DAEMETE, ToEEFeaEo LI, BRCnskoTnd. ek Nk
B U T IEARZ IO 112, RS, 20-30mO¥E & FIREE & RIEOREDR, ST, £0 LMD
Sk EB RIS, REOREMEENTWD. EoT, KF)ILEOEEFIeSEE O L & A E



1, ARRROTRES DS, ABPHIE, ERFRRSA TR,

VI 1. 3. 4 BEAREE

s kealg (SEUR, 1966, wi4a) (X, AvBEo> M) HskREHEL oo~ SRR M54 O it g 1L AF
AR E LT D,

KKWETE L, AEL /IR EE > TR L TWDIED, TOROEIRTEEFesE
OLETR>TNS. T IEHNTHE, EEAM00mT, 200 Lz BV R SR B AR A 7
7%, UER BUEHUEN CIE, AkfaBo T (8IER200m) OHB5M0 L TN D.

KRKREEL, WECERNLT A A NEORPEEZFEL L, ZhiZ, FIEOEKMABSE &S5 8
TN D. BEICEE, WRkERWLAAO, FEHEEREEEOEAT, LIAICKY/NIDRE - BA
WEGATND., FUKABSSE, FE ERBEOEEPICAAOARE G LD THS. WInd, kil
T AL BAO—EBIX, MER - BRA - AOADYE, EFTUEY BT A M, BEoTWa.

WA OB, NHORIZHM LTS, KgidAfA, SOMROEATHD. BT TIE, B
X, ORI - TAB Y ER - BEABLOVEOSILN DD, b0 ) LRIEAIIRKER S M
ERHCEBRZ DN TWD. AL, EHANCEST HREA L ZOMREMD 5 ARBIOT AV H &
FSRD, AL R LT D,

ARKWETE & B EFRERE & OBRIE, TERMETALND. ZoFfHETE, HEFREEORK
ES VBRI 2 e, ARKWEETE DRERS LGB L TR Y, D LRE - T, WMEDE
L L7z, L LI T, AKIETE ORI HEWESE A TR Y, Flil~ 7/ NAZ L L [
CkHic, RFNLUFREOEEFIREHE O L & X RNRAOFREMENR & 5.

ARKREETE D DI AT RS TR,

Hoox

VI. 2 Bk 8 B

*

WORIBHE (SLJFE - A&, 1958, find) (3SR & B BURHHIZ MG T, (1ZIZH PG 15km,
B L 20KMOFEBEIC F7E L TV B M T 5. ATBICAWTH, i< 1 118 (1938) 72 & OREM{L A 2E
HOBENRS D0, TORBFRALESTIE, L - AR (1958) IZX > T THfglc Shi-. K
BREE, BB, JEE O K O EER - R A O LIS REAIC NS 2B, 1
W (RFUZA, 1966) & LT, EEBEEICHE ST, FHIEEbICHEORRERE (KEn
OB Y L LR R R T AR AIE (A MBS X ORI E), LI R
RS (FMZIER L0725 (E6%). BEIL, MELT, 1,000mREThHS. 727
U, 00X 5 REHEFE, BRI O, & <o SRS RS (L eI 38
DOENDLOTHY, AN TIE, 1Z2AEKESRFHLUEE (BIUL, 1966, THEIRLE
LERELDOLFAL) ICE-THDHRTHS. AHIENTHE, HERHICHI 5 EAHL BN
FROC, SERECEE - BOBAIE - FAREBONIL, BB RN TS, SRS

13) 6k, WEMACEHE « SFHZIEHEMHIN TOER, 2 2 TERBIER T OBBOACHDOET, — LIPS Z LiZT 5.
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B R OSSR R S HEE B, AHERIC I L

TRIEED 9 b, HEFCHBITEREREZ EE LTRY, BEXNEDHOEDTHS. BREE
JEIE, RO OfMEE 3L LIRIROBOHERIMZ R L TRY, 2 0EH L BEZLDIRE
5, HREHSCEE ORHICOE DS RN ORI~ C, 2O MIMA Sof I Licg ch D L
BE2oND. BEREREIL, FOBROWKEEENTIE Y /2 5 b A LR LR, §#idakikc
JERL S NI HIfE TH 5 (IaJR1E7y, 1966) . FREEE 1T, SEEMACR AR ENRERS
TS (KA, 1968, HH - (L4, 1970) 23, A R TREUIZ S TRV, B2 5 K
OHFEM CH 5 5. Tz, FHLLEEG, TOPCREHERY L L ONDHMIEEA TN D, TkE
BE, 2R LT, BRBMIRELED ) T 9. TORRIL, PHritmy—REr e e 2 6
ns.

B, ARREEEOKBIEENCOWTIE, JAFHEE)> (1960) Z (X U, HEM (1969) « FuJTa (1970) 72 &
DTN 5.

VI 2. 1 BRERBER

TRACETE (ILFE - FAA, 1958) 1%, HORBREO MM L, BRI OILEHICEET 5
HWETHY, ARHIEANTIE, FEOFERTRERIERSICOTNICA SN DICT E R, HERCEE
13, ZOESMHILTIE, BHIT, FFFE SHOEREEO LICRESIINS oo TWD A, AN
BROZORGHIHTIETRIZIAATH S, BT, GHRESERNES 5.

BEHCATEE, AR E LTRD L, Z0I1RE A ERREEDREEIKAND 2D, —#IC
[V ET D WEIK F B - BRI - MRIERCER L OWEZ LS O TH D, LavL, ARIEHIEN T
LD b O, FkCEDORIKAELE (FED, A/ F08A 1 & G e 8 LIZHRDERC S (RE) o
HTHD.

VI 2. 2 BAMEE

DB (BLJEHE - A8, 1958) 1%, AMISRALIIC R =T 5 MORKEREOREE CTh Y, FALICIEHR
RURACEEMAMIE L, EANICIFREEAES SN S/ D . AU T, IRRITARRTEZ i & 3
B EENREREBICE & £ THOMMT 51T, £OHG LB L UL ThHRHIICA NS,

JERTRAE DA, EE300mU LITET SBEE DR TH-> T, FRIZTA A FOBEANEET
YEN TS, BEEIE, R30emOEEFIEEE O RARESCRIEOAEE EME LTRY, R
C CEERERCBETMCAB OO SO AL NE. TRBOBOEIT, BHICBAREONN RSy
WCEoTHDHNTWD, EHT RTINS, HREEELT, BlLRS Ry, 2FL LTE-S
WEWEFE RS D, ZOBSEFICE, & EITERKREEARENL TV S.

HURHFER OASE 1L, A AHAIIT LR OIERTHASE O H O LR TH 523, BEIZ100mERE & #u.
THEICIE, BEFRCAESRO bND. £, OB CHEHN T AHEREIL, BoiEs
A ENEEFRAEEOBRAREDABEDOHLNHR>TNDLHDTHS. ABIE, BHIZA20cmEL T
T, WIKAEL, MALBEL WD, ABOMIT, BAREOMAZE CXREDICL > THD L
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HIBX GRS IE ORER A
(AT ARAMEVE 7 OIERE 2V, THE) X )

nCng. BAERBEUNOEELE LT, WOBE LEZIAERSDTNCAONIBRETHD. 22
T, ZOEEBIXERERA BB, EIEFRRREEE RN, FHZLAEIERE) S
2%, B IUMIFICINL L COMd DHEE G, FRE & FIBRIC ROy A1 (R K1%E30em, 525 5em)
DL LA ThH TRILEBZ £ LA TWA, BT, FHRLEENNERS. FRIE, WE
TUH, THTHS.

UED X D1, ARKIEHIBNOSE, ANEEE IS S
EREEE LTS, L, ZoREIT, BAECEE
b3 s RPN S N < AN

GRBEEEL, T OHRDRIED S AT, BEIRACE B OIS T A O 2R IEE 2 R T 6 D
ThHY, JEDILHOFREIC X - TRMIEUNA F U CHERT L 72 B #E2 L RIRBROHER M) L HEE S
% (BJFIEDS, 1966).

AEBIL, LARIIRFERTHS.

FREEORGREOHE S REIIEL L EKR
IRE L THESEAICIE, SmomEEcsT

V. 2. 3 BXEEE

FVEL B GLIEHE - 1A, 1958) 1%, AR /57555 BORBRE T OWB C b 5. FLl
AL BT S5 . FELIERE L BRI B3, BkE LCRARRIEE B F
fir% G %.

K, RE—REE BT 5L MEEEE L, ZAUCER IR < HeA CRIRO B E %
BT 252 EMNEZ0. BAEIFEKIET, Mg I FORIROBELOIEIZL Y HE RN TVWI ERE
V. RO LA T, R T AL S — S A R E LD T L bbb, B LT
1, S50-100mOEIETE AR, SR EIRRERICH 5. £, & < CHEAHETE, HEoM
BRI B BT IR B b E L D
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e & LT, W EHVER G RIIkmo & 2505, KT (1968), A« 114 (1970) (2 & > T,
%< ORI AERBEIFD LWEBRL 7 FEDMADR, UTOL I s ShTn5.

¥ A - Metasequoia disticha, Carpinus subedoensis, Alnus sp., Castanea sp., Acer sp., Fagus cf. crenata,
Betula spp., Liquidambar sp., Ulmus sp., Wistaria sp.

Bk : Asilidac(Asilinae) gen. et sp. indet. (A2 &% 7 7R o—FE], Camponotiss sp. (7 &4
7 VJED—FE), Hymenoptera (B H) O—F T/ F |2V H D, Diptera (B#H) O—FfET/x
({EWS D, Plecoptera (FE#IH) O— T RE/ JITEWBEEZ L TN b0 L.

27 E{tA : Philodrominaegen. etsp. indet. (=vE 7 Efiflod 1 ).

AL, BAEEEIC X > OURSN 2 BMRLEET R 7200270 0, D OILRERAER L 7R
ZBIT DUKIMOHRI) LB Z BN TND (RFIEA, 1966). 7z, TOADBIE, B SE HE
ESNTWD (KEEIFD, 1968).

VI. 2. 4 FHRUERE

SEHZIERE GLRHME - 1A%, 1958) 1%, FRORBIEO LEZ 5T, AHURO BRSNS, TRE) X
TEHE O PRI o7 > TR - TV 5. BRI, 600ml HIZEET 5. ZoHEE, BEUR(1966) T
RHARER LIFEh LIS TS

RLUCATEIL, BHICLIEEIKAEES L AN D> TOAN, E L KiE L OBIL, RLED
HHE, BEOMPEIRE, LIHEo TEMERIZLTWS. T bbb, [RIE Mg s o SR g
PERORE F VR 2 & S H « SREIREE I ClE, RUCHEEEZ L L, B OB A BUE ORI %
{BLHOTHDH, NIV TR, BXKABEZTEL L, BEZHROEMICBET . et X
LT DM, BORIEREO D DRSO I HT D, RIKIEME & REEA ST TITFREIE O
T, ZINFHZNEREEZR LR KITEBOPLTho72 2 2R LT 5. Bk B
SOAERT A VA POEIRD ZOMAFICE L, BEED ZOMITHEETHD. HI6RITR LI
LA ORENRBRR D 5 5, IMURTHE T &R G L ITa % EE T 580 TH Y, HEKER
FIkWeExE EETHHHTHD.

BEIE, PN &0 ZENT 36 KO R BT OB B 5. Z D CREEIN e b D 3 HIC D
WTHIRSS KO Rk 2 E Ak,

1) FERFWTHERE O FOTIT AT LTV DT, £ <IIRKE, —HBaT, SRREEOEEL T D
S aEEaZIlE ThY, B ILE g, B Lo E—mPE 5RO S RN /54 LT D
BT, BHIZ, ZORMOLIENS RS TS, ZOEAZEE T THE LM EIIROEY ThH 5.
BEARIIARNR A - HlEA - BEHOB L O oT0 D, RIEAIIEKEAICEL, K& &3
mmE T, WEKHKEO S DL, ZICRRVIRIEEZ L b 00 b 5. EEMAIXIMME T, £
WAL Imm T, WEDATELZRTHLORH S, BROIENC NS OHEYH 57 H54-5mm
DIEBERIEL AP G EN TS, FRIL, BRLREMEEZ R L, REA L ZOMBRE 9 T 5 HRHES -
FTEA - S B L 0D BOHT T AN o TS, Fe, MUNDOZEREZS>THT, NITo~A b
RERBEDLND.
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EHES AERTKHm 77 IMREBEA
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- AN A v Vv
200 <3~y ! v v vV

] RLERE
S FRKAERE  (FEELEE)
Bys] sixs
BE(FERELR)
. ] 2eRs(EeSRER)
E36K  FHZUBEOREL L TR

2)  ERTHESKLASBTIC AT AL, BA, BEROANAZILATHS. HETF T, B, &
EA, ANAOIENDBEOREESG &85> T s, REAIESDI1. 5mmLL T, Ehids
MMADH DT, RWEHEENEE CHD. ANAITBEANAICEL, BI1mm, SMEHBRA A
MELTWA. $EEREAIZ0. 3mmEL FO b ORDEEEN TS, BEROIEFNIRES - SEEA
L ORI 02 B 72 A5mmAR OERLROBAM NP BEE TN TV 5. fAEFHEEREREZ R L, AT
KIROFHEF « BENER - fITEOGB L OB L, ZOMKRE S TOLRHE - T8 U BB LU
BOBERNLRIMBEOHZNHIR>TND.

3)  ERTREENO LR E, ZOFTHDRPJINTI4 LTV DESEIE, RGO PR s
A ZIIETHD. BT T, BEgIE, RHRA - A0 - AL - SREA B LOANa NS
5. FHEAIE3MMLLT, 5 bHEBMAREO L DITIZRNENRBRVREEZ RT OB H 5. AHIT3
mmX, WEINZHORDEEENTND. A LA LT b2mmEl T, SE&Ra 0
KEBoIE, ML ER X SN TWD. ARAIE 1 mmEl T, 3XTH 4 ML TR, M
DHBILIEbDOThHD. AL, 7 ARMMEMSREZTRL, REA - BAES - R5ER - S
FORBEDHT T AN BT 5.

4)  [EFRT B RFICE, REOBCRETER & R S A SRR B & LA OWE Y LT
W5 BT T, BEAIE, RHRA - SEEA - SRR - A B L0 BOSIMN L5, REA
IF1-2mmO b ONRLRICEEN TV D, WA 0. 2mm, &G IX1-2mmT, $EEEA &2
N BT ESEIED O A TE LG DD . AR Z N L, SRR - BANER R L OB
DHTANGRY, WEOBEREZMED.

LLEDEMNT, IMUBRITIE, AR T ABOEMEa B A2 A, £z, FEEOALHR, KR
FHEICE, BRERZLEOWTRHIEENH 5.



FEKAMEES L, ZOMEOESE L RBEEITHEOBALEICEL O THY, Fhg, kL
BECE OEE Le a2 Y, BEBHOWMFEKICEBEOL DL AL REMLDERBEEEN
5.

W WD OB AR Y, E OB OTE & RGOSR E T 2 OB ST b DT,
BIIHBOERT D, FMEbkILMST ORIKABEE L, FRICARAZIEOBEZFEE L TRy, BE
RN LKA RS, 2 WAL X R 7o RGN JEEE 0D B oA T R e 7 & T, BEIR
AELAIE, IR E B OT210-20emK D EERLEIMO K LA, F o< k% 5152 &7z <
HBE LTV BRI S KIS 2 EOTBY, TOENS, ORRWIE LIz K LRI SRR % 1
STW5., HEIATOTROBFFTTHRD b, E2, EIUCHE LEREWE bIREND (5
371K

FISNCIE, FHEZLEBROEEHRON LR Lz, ZORICR LI X SIS, MATHIX, HK
EARE AT O OAERZ OIS OIERTSEDT A YA b LW o e BB EE LV ENTHMT 5. 55
BEMIT, SOICENEWMFAATHMLTWD., RAEH T, RIISEECRIKARS Tfktf LT
BY, AL TS EZEHSICE bRo T D, BRER T, o072kt b E Tkl
EEFSTVDIN, AAELAL, <THHLRoTn5D. ERBOROMERNTIE, TA YA Lo
BENERL QBRGNS T, W8 - BIKABE L b, — R, BEUBREOWFALEREOERIC
LU= RRFR A AR 9 RSB HY, AR IZ & EF o TV D AR, DIEIZHARIZR L TWH 00
F< 2% (EB39IXN).

SRASEH TCIE, BUE - BEIKAESE L, WTN LRI E T A EBR L CELT, IR - AT
BLORBES BB O bND. EEFEEETE, AL, ErEVat A b-A8—1 (FU X b
NIA D) BREBBDHOND. WL, mifrE b —RIITERD bk, FISNIZ, B ILERY O
MBI T, AR O L7 22 - BEIK A B Th OMIIRS X O IR ERBE o 72 ha (i A

FITH SFRZIEREICIES ENDERE S
(RBSRHT J 5 7))

_61_



3

< B b
N [o5p> <S¢ »>>52
S << >2>
G <i< >7>
543 << >0>
B <<l 17y
<3 << 5252
[ < < >7 >

RIKA MRS

ks AL

m

g3 FHELBEBEP ORI

#BEZTLER

i3

B/ kWL
o] ek wis s
XS FA A b
Joazs

FETLERE

[ o |mmtis
o] st ic®

500m

#30  FE)LREOFHEZILAEOEE L R oo

,62,



EEebORH D Z LA, Tortor CeNozoic RESEARCH Group (1970) (Z &L - THiE SN T 5,
FMLINERE P OFREICIE, BIEREEEZ R HOEGED b, £, IREEED O R 2e g IK
BV MaERNT, EROHERS I ELTORY. RKIEREIE, Koy, FERCHERELZb0T
b5 S KIEBOT L, EISE~N7= & 51, B - REEEMEICH T2 B b5,
SFRZIZEREE, BRI CIE T OFKRIRS E & —EFR A OBMRICH 223, Aty Tl
JEHEH O BBAT T, FRIEEO LALBEAITNE o T D, TOENOKES TIE, SFHZIIE
[EiE, BBUBHOABITEREIINS Lo T0D. TORKBEITKIS00MTHS.

AP BIE, EAERER S TH RN,

RHIEAICHBNC, FBERE T EALAL LTI, AHDRE - DA% « R8s - FA 91 b -
ZIE - AREOBERDD. DI, EHBEZF - BIUREES X ORKERAE<. ZohTiE
A OALTEER & B~ T, AL T % Ot % b > TS 5 2 510 a5 PRE—O
WA DBRRR G > & BRHETH S, HROFNE, MR EFESO/MEB» LR/ ILFEH WD DT,
BEUR (1966) 1250 KEVAS LIHTh T 5. TRIOIIE, SROFOM RN EE ), i
BT - LIS - M - FHOL & IR B DA S — TR E O TH Y, S BITIEl T
1, BRI OREE AR L, FAMECIET S (25[). T3 b, HEMHORR A SRR,
BHICSEERETICEALTHY, LBIEDME R LTS, RS O8RS a2
LLTEY, ZOENIOVOAELID RS,

BSOS BICH, HER Lo T, WIS B R i T ok L B L7 & o5
ZeIEA P OBIR BB A, Wb IR LD THY, = OET AE LTRSS AR

- R EIERES K OTEMAER B < RILE - DABOBEIRS, B8 =% & ORIRIER LA TRVS, =
DECIE3.

VI 3. 1 RAGHMNSEE

ERARTI R 2 P &9 A AEskmEl b, BEIERIkmO B AEE T, ZEERKE (BbHICNBEE
DOIRETHAE) BLOENEZE S BERBOREREE - TEFRAEYA S, T LICHEREERK
ER%E B2 TW5. Z01ED, ZHIUTELIO/INEER « BIRDS, AEL R X OEENT ILER IR & 4
HLTBY, FEIT BRI 00K E ARG T 5.

W RA PR 1L, HOR—rohr, SEhDk—3eik, PIfaE—ERaE L Vo, FLWEHRE(LE R
3. (RERNREMZ LI TIZET.

A. SRR B PO O A

B. BERAP AL AP

C. ANANROAS

14) TorTorl CeNozoic ResearcH Group (1970) 1%, Z %41 % BEUBREOT I AILEBIZBETH b0 L LT 5.
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D. 7774 MARERCES

INHDO L, A-BIEEEOPREMITICE L, CEEBEBICEZ oM 5. E2DIE RIS
2kmD AR D E LRI £ O R D I OFR)I & RO BRI D HJFFIIZsfL, A-C
DEHEENTND.

ORI RENICEKEEERE Z 9o TRBY, BIER - AR - JifEA - HER - 20
EDOR A ECTED, Fiz LIEUIEFESIENAE L TV 5.

FARNZVOIRE THCEE, WMRARIRE & ORI 5200-300mOFEMH CAERIEH & 5 1), H
LR BERN - EHA - BRA - ARV REERGLRN T 2V ATEEL TV D, 2 2O
i, WRATRREE ISR T 2 & Bbiud A - MBI OTERSE DAk (IE1emiitk) 23, THCEO B
I > THEICHEA L TE Y, BAORREENHE TH 5 (F40X) . ZoHEARKIBHICATE L IE
FAOIAI LD GHEEN A LD BHIND (MIYAKAWA, 1958).

EFAMOEET, BAL 4km, EREIKMOHFHBICEWEERTHD. ZOMTEERH A0
(1975) W Z KA, ZORRITHEIHLR E W < S RICT 5 4 S0, Teb b miA AT OA
i HEEa BEANOORNKOAS - FEia BERA A6 3 L OVRE RS @A 4
PIEAZENIRE I DTN D, ZORKRIIEEEMNZEZE L 53 TERY, LZAI2XkY, REAITM

FE40[R I A PR OO JE B C TRCE ICTEA LT 5 RS O MR
GBI 5430

15) A RGEHE (1975) KSEUERE TEBEOKIET  BEREEEFD AR L MS)
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EREITRBRIMIC, EAARDITRREAICERL O TN D.

VI. 3. 2 VAE

ZOWETOAAE LIob DT, FHZWEEE TOREZE L PHENZIUSTE VRS E OB A
E—ELTWA. UL, HRENWERT?S, AMUBSICHT Tofi L TWAERETIE, BRRT, Mg
MR DA RA OB O D, FRRTHEO L OETH Y, BEHIZLT LH—EkTIERWV, Wih
HELWEBEREZZT TV D Z e THD.

HREARE OB © Z DA RIS SRE AT S/ MU ICh 72> Tofi L TR Y, BEUL (1966)
WL REOASE L EN TV S, MBI T, ddbl—mMEROECEZ LD, KbiRORE VL
A THHRILkmM, MBI T ZENL IETHREERTH 5.

ZOVAEE, HREFEOH DR EOE AT, HEMTOH O, B RO Tl LRk
T, POHTIIHALTHD. LML 2 ODEMOHMAEDOBRIT, & & TlRARDEHIHZH LD

W LTIE AW, KEPITEI<MmICI2mROERIER SO T ry 7 2 HHEL TVWLHZ LN
BHD. HiTALOHEL TOZRNERS A 8T T CRISE L7oAE R, MR OMIE3mmMROLZmOBEE &, SR
KOFL L TREANL R0 5%E b OBEIRDEATH L. ETHMBLOMSIE, FhikOEAT, WT
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The mapped district lies in the northeastern part of the Chugoku region and, also, the
northwestern part of the Kinki region, western Japan. Topographically, the district is situated
in the northern slope of the Chugoku Mountains which divide the region into the San-in (Sea of
Japan side) and the San-yo (Seto Inland Sea side) .

Geologically, the district is situated in the Inner Zone of Southwest Japan, in view of the pre-
Neogene geotectonic division, where the upper Paleozoic sediments and their metamorphic
derivatives are widely distributed together with the late Mesozoic to Paleogene felsic volcanic
and plutonic rocks. On the other hand, the district has occupied a part of the San—in—Hokuriku
Geological Province elongated along the coast of the Sea of Japan in the western Honshu in view
of the Neogene geotectonic division. The Miocene sedimentary and volcanic formations
which are characterized by “Green Tuff” in the lower part were thickly developed. The
volcanic activities have continued, with interruptions, through Pliocene to Quaternary on
land into which the Miocene marine basin changed.

Success of geological eventsin the district is summarized in Table 1.



Table 1.

Summary of geology in the Wakasa District

Age Stratigraphic succession Igneous activity and tectogenesis
Holocene Alluvium
. River terrace deposits
Peistocene Oginosen Volcano
Pliocene to Pleistocene
. Volcanic Rocks Lava plafeau
Pliocene
e~ Intrusion of quartz  diorite
and porphyrite
Teragi Group
‘g L. VOlCaNismM  and  depression
N
o Miocene
3 Tottori Group Volcanisn  and marine
transgression
Paleogene R .
KyUshdzan Granite
Tottori Granite
Hanabara Complex
Yadagawa Group ( Subaerial volcanism)
e e
Cretaceous
©
kel
N
je]
w
s
Jurassic
Trigssic Faulting and upheaval
Ultramafic rocks
Sangun  Metamorphism
o Permian
©
N . .
3 Geosynclinal sediments
js]
o Carboniferous - Submarine volcanism

PRE-NEOGENE

Sangun Metamor phic Rocks

The Sangun Metamorphic Rocks are the regional metamorphic rocks of the high-pressure
and low-temperature type, extending from the northern Kyushu region including the Sangun
Mountains to the eastern Chugoku region. The mapped district is located near the eastern
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extremity of the Sangun Metamorphic Belt, as shown in Fig. 7 of the text. The metamorphic
rock vary, megascopically, from phyllite to crystalline schist, and crop out in the southern part
of the district and further to the south.

The original rocks of the Sangun Metamorphic Rocks in the district are, in decreasing order,
mudstone, chert, mafic volcanic rock including pillow lava, and sandstone, and they represent
the eugeosynclinal deposits probably of Carboniferous period. They are divided, strati—
graphically, into the Shitani, the Chizu and the Hattd Formations in ascending order,
although the Chizu Formation is only poorly distributed near the southwestern corner of the
district. Rock facies, thickness and metamorphic zones of these formations are summarized in
Table 2, together with those of the non—metamorphic Paleozoic strata.

Metamorphic minerals from mafic rocks, mainly basalt lavas, are albite, chlorite, epidote,
pumpellyite, actinolite, crossite, barroisite(?), stilpnomelane, sphene, calcite, muscovite and
others, and those from pelitic rocks are quartz, albite, muscovite, graphite, epidote, garnet,
stilpnomelane and others. Judging from the mineral assemblages, the metamorphic grade
varies from epidote-glaucophane zone, to pumpellyite-actinolite zone, being roughly in good
accordance with the upward stratigraphic succession as shown in Table 2.

A considerable part of the Sangun Metamorphic Rocks in the district were thermally meta-
morphosed by the Tottori Granite, resulting in hornfels which contains biotite, muscovite,
cordierite and other minerals.

Non-metamor phic Paleozoic strata (Tsunotani Formation)

Tsunotani Formation, probably of Permian period, is zonally distributed with a WNW-ESE
trend, and is bounded, with fault relation, by the crystalline schists(Shitani Formation) on the
north and, also, by phyllite (Hatto Formation) on the south. It consists mainly of mudstone
and sandstone with a subordinate amount of chert, lenticular limestone and dolerite sheet.
Mudstone of the formation, frequently alternating with sandstone, is highly sheared in almost
all of the cropped area, but is not metamorphosed into phyllite or crystalline schist. On the

Table 2. Stratigraphic division and metamorphic features of the Sangun Metamorphic
Rocks and the Tsunotani Formation in the Wakasa District

Stratigraphic unit Main rock facies Thickness (m) Metamorphic zone

Pumpellyite-chlorite
Sheared pelitic rock zone
and sandstone >1,000 (Virtually
~ non-metamorphic)

Tsunotani Formation

(F)
Siliceous phyllite,
Hatté Formation meta-basalt and
pelitic phyllite

1,500~ 2, 000 Pumpellyite-actinolite
zone

Sangun )
Chizu Formation .  Pelitic phyllite 2,500 . Unknowrz i\{dg:]i;norp hic
(2)
S . Greenschist and Epidote-glaucophane
Shitani Formation pelitic schist >600 Zone

(F) means fault relation
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other hand, an incipient recrystallization is recognized for dolerite sheets, resulting in
slightly metamorphic rocks composed of albite, chlorite, pumpellyite, calcite, sphene and
rarely prehnite. Such metamorphism, probably of pumpellyite-chlorite zone, seems to repres—
ent the lowest-grade of the Sangun Metamorphism.

Ultramafic and related gabbroic rocks

The ultramafic and related gabbroic rocks occur, almost exclusively, in the distribution area
of the Shitani Formation, and most of them are overthrusted on the formation southwestwards.
They appear as a western continuation of the Sekinomiya Ultramafic Mass, which is the
largest ultramafic mass in the Sangun Metamorphic Belt, although both are separated by the
covering of Neogene rocks.

The ultramafic rocks in the district consist principally of dunite, and subordinately of olivine
clinopyroxenite and clinopyroxenite. Most of dunite are altered to serpentinite, and further
thermally metamorphosed by the Tottori granite.

The gabbroic rocks, probably the xenolithic masses within the above ultramafic rocks,
consist mainly of hornblende gabbro and hornblendite which are intermingled with each other.
They are more or less altered (saussuritization, actinolitization or tremolitization) and
mylonitized.

L ate Cretaceous to early Paleogene igneous rocks

After a long time interval, terrestrial volcanism occurred vastly on the denudation surface
of the Sangun Metamorphic Belt in Late Cretaceous age. These volcanic rocks in the northern
Kinki region and its environs are named the Yadagawa Group and consist principally of
rhyolite and subordinately of andesite accompanied with lacustrine sediments.

In the mapped district, the Yadagawa Group crops out only poorly in the northwestern
part. It is more than 300m thick and is made, almost exclusively, of biotite rhyolite welded tuff
bearing abundant phenocryst minerals such as quartz, plagioclase and alkali—feldspar. Near
the contact with the granitic rocks, it is thermally metamorphosed into biotite hornfels or
muscovite hornfels.

Slightly after the Late Cretaceous volcanism, dioritic to granitic magmas invaded successively
into the Sangun Metamorphic Rocks, the Tsunotani Formation, ultramafic rocks and rhyolite
welded tuffs.

The earlier intrusives, collectively called the Hanabara, Complex, are composed of diorite
porphyrite, granite porphyry, granophyre, fine-grained granite and felsite, in order of sequence.
They were emplaced into the Tsunotani Formation nearly concordantly, and occur as narrow
but elongated masses.

The later intrusives, mostly of coarse-grained biotite granite, belong to the Tottori Granite
which is the largest batholith in the San-in region and was dated as 59-64 m.y. (earliest
Paleogene) by the K-Ar method in the western areas. The Tottori Granite crop out in the
western part of the mapped district and is intruded into the Sangun Metamorphic Rocks and
the Tsunotani Formation, giving them a distinct thermal metamorphism. However, main mass
of the granite seems to be concealed under the Neogene formations throughout the northern
part of the district.
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Another intrusive mass, the Kyiishozan Granite, crops out only poorly in the northwestern
corner of the district and further to the north. It is fine-grained, porphyritic biotite granite,
intruded into the rhyolite welded tuff of the Yadagawa Group. Its age is unknown because the
direct relation to the Tottori Granite cannot be observed.

NEOGENE

The Neogene system consists of the Lower to Middle Miocene Tottori Group, the Upper
Miocene to Pliocene Teragi Group, intrusive rocks younger than the Teragi Group, and the
Pliocene to Pleistocene Volcanic Rocks. Stratigraphic succession and lithology of the Neogene
and Quaternary system in the Wakasa district are shown in Table 3.

Tottori Group

The Tottori Group is a sedimentary and volcanic pile which filled the Eastern San-in Sedi-
mentary Basin in Miocene time (refer to Fig. 9 in the Text) . It is divided into three formations,
the Y azu, the Kisaichi and the lwami Formations in ascending order.

The Yazu Formation is divided stratigraphically into the Koge Conglomerate Member
and the Kawabara Volcanic Member in the mapped district, although the former is only
poorly distributed in the western part. The Koge Conglomerate Member is a basal con-
glomerate of the Yazu Formation, unconformably overlying the Sangun Metamorphic Rocks
or the Tottori Granite. The Kawabara Volcanic Member is widely distributed in the western
and the central parts of the district, conformably overlying the Koge Conglomerate Member
and unconformably the pre-Neogene rocks. It is composed mainly of andesite pyroclastic rocks
and andesite lavas, and subordinately of tuffaceous sandstone, volcanic conglomerate, dacite
welded tuff and others. Andesite lavas vary in composition and include olivine-hypersthene-
augite andesite, hypersthene-augite andesite, hornblende andesite and glassy andesite. These
pyroclastic rocks and lavas extensively suffered hydrothermal alteration, resulting in the dark—
green rocks which contain chlorite, sericite, calcite, epidote and other alteration minerals.

The Kisaichi Formation overlies unconformably the Yazu Formation, and crops out in
the western hilly land, extending further to the west. It is made mostly of clastic rocks, and
divided into two members based on the lithological features, the Entsaji Conglomerate
and Sandstone Member and the Sandaiji Siltston Member, which interfinger to each other.
The Sandaiji Siltstone Member is intercalated with several thin layers of acid tuff. Plant
fossils including Metasequoia occidentalis have been discovered in siltstone of the member and
they are identified with the Middle Miocene Daijima Type Flora indicating warm climate.

The Ilwami Formation overlies unconformably the Yazu Formation as well as the Sangun
Metamorphic Rocks, and is widlly distributed from northwest to southeast of the district. It is
stratigraphically divided into four members, the Moroga Conglomerate, the Fuganji Mudstone,
the Oda Andesite and the Aragane Pyroclastic Members in ascending order. Abundant mol-
luscan fossils including Anadara daitokudoensis, Vicarya callosa and others have been found in the
Moroga Conglomerate Member at several localities in the southeastern part, and they are
identified with the Middle Miocene Y atsuo—Kadonosawa Fauna indicating warm shallow
sea environment. The Fuganji Mudstone Member is made of black mudstone with a few

_88_



Table 3. Stratigraphic succession of the Neogene and the
Quaternary in the Wakasa District

Maximum thickness

Alluvium
Pumice bed
Talus deposits
> )
= River terrace deposits
@
5
S 2 s e Hirotomeno Lava
5, £5¢ :
o® 2058 % Upper Oginosen Lava
w O o> 0 9 i
- Eno: o> Lower Oginosen Lava
o
@ 9 84 T S
e ® § Sugancsen Andesite
<
6—9_ §§ Dacite
E Incbayama Basalt
Amedaki Andesite
o .
§ Terada Andesite Member 500 m
o 0] Haruki M‘udstone’ Member
Q a— .
= =) Yudani Conglomerate Member 300m +
> @ Utacsa Rhyolite Member
9 [
= B T NN NN N
s Aragane Pyroclastic Member 400m
-5 Oda Andesite Member 250m
£
° §6 Fuganji Mudstone Member 600m +
é a = Moroga Conglomerate Member 80m
k] 3 e e e e e e et
= 10 g
— =z Sandaiji  Siltstone Member
. L o _ 800m
° 2 E Entstuji Conglomerate and Sandstone Member
= g5
e e
C
2 Kawabara Volcanic Member 500m
o
] E Kdge Conglomerate Member 150 m
s

intercalations of felsic tuff and tuffaceous sandstone. Fossil flora including Comptonia haumanni
have been found in the lower part of the member and deep sea molluscan fauna including
Propeamussium, Bathynomus and fishes have been found in the upper part. The Oda
Andesite Member is distributed only in the northern part of the district and comprises
augitehypersthene andesite lavas and pyroclastics, usually replaced by montmorillonite,
calcite or other secondary minerals in a greater or less degree. The Aragane Pyroclastic
Member is also distributed in the northern part and comprises rhyolite and dacite tuff and
asmall amount of tuff breccia and rhyolite lava.
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Teragi Group

The Teragi Group overlies the Tottori Group as well as pre-Neogene rocks, and is extensively
developed in the eastern part of the district and further to the east. This group is stratigraph-
ically divided into the Utaosa Rhyolite, the Yudani Conglomerate, the Haruki Mudstone and
the Terada Andesite Members in ascending order, although the members except the upper—
most one are only poorly developed in the district. The Utaosa Rhyolite Member which is
characterized by rhyolite welded tuff in the type locality consists of rhylite tuff breccia and tuff
in the district. The Yudani Conglomerate Member is made of conglomerate consisting of
illsorted boulders of black mudstone, andesite and pre-Neogene rocks and is thought to have
been formed by the rapid depression accompanied with the eruption of the Utaosa Rhyolite.
The Haruki Mudstone Member consists mainly of mudstone and subordinately of sandstone,
granule conglomerate and andesite lava. Many fossils including insect, spider and plant
(Metasequoia disticha) have been reported from the member. From the evidence of lithology and
fossils, it seems that the member was formed at the lacustrine environment under warm climate.
The Terada Andesite Member comprises pyroclastic rocks and lavas of hypersthene-augite
andesite, hypersthene-augite-hornblende andesite and hornblende andesite, intercalating
volcanic conglomerate, tuffaceous sandstone and siltstone. In the eastern part of the district, the
andesite lavas and tuff breccia are hydrothermally altered around the intrusive masses of
porphyrite and dacite, and are replaced by chlorite, quartz, calcite, montmorillonite, opal
and other alteration minerals.

Intrusive rocks

Neogene intrusive rocks in the district are divided lithologically into quartz diorite, por-
phyrite, basalt, andesite, dacite and rhyolite. They are intruded into the Tottori Group and
Teragi Group as well as into the pre-Neogene rocks, but never intruded into the Pliocene to
Pleistocene Volcanic Rocks. Quartz diorite and porphyrite occur as relative larger masses,
arranged in the two parallel zones trending in a NW-SE direction. Quartz diorite and quartz
diorite porphyrite occur in the western zone forming the Fuchimi Mass in Wakasa-cho and the
Kamiarafune Mass in Kokufu-chs. The Fuchimi Mass is the largest one of the Neogene in-
trusives, elongated in a N-S direction, with 1 by 4 km, and composed of hypersthene-augite
diorite, biotite-hornblende-augite quartz diorite, hornblende diorite porphyrite and aplitic
biotite granite. These rocks are intermixed one another, and also affected by hydrothermal
alteration such as chloritization and epidotization. The Fuchimi Mass affects the country rocks,
namely the pelitic phyllite and the overlying Iwami Formation, giving them local contact
metamorphism and injection of granitic materials. The porphyrites are separately exposed in
Higashi-Inaba Forest Road, Moroga, Tebanashi-yama and their neighborhoods. These
rocks are characterized by dark green color and holocrystalline groundmass.

Dikes of dacite, andesite and basalt occur on a small scale.

Pliocene to Pleistocene Volcanic Rocks

Pliocene to Pleistocene Volcanic Rocks in the district overlie unconformably the Teragi
Group and other older rocks. They have nearly horizontal structure and are characterized by
predominance of lava flows. They are, from older to younger, the Amedaki Andesite, the



Inabayama Basalt, dacite around Mt. Oginosen, the Suganosen Andesite and the Oginosen
Volcanic Rocks.

The Amedaki Andesite, accompanied with the fluviatile Amedaki Gravel Bed in the basal
part, is made of a hypersthene-augite andesite lava.

The Inabayama Basalt, accompanied with the fluviatile Inabayama Gravel Bed, is
extensively distributed in the northern part of the district and is made of a augite-olivine
basalt lava.

Dacite around Mt. Oginosen consists of biotite-hornblende dacite lava and its tuff breccia,
and that exposed about 1 km northeast of Amedaki is biotite dacite lava.

The Suganosen Andesite occurs only in the southeastern corner of the district but extends
to the southeast. It is augite-hypersthene andesite lava.

The Oginosen Volcanic Rocks form the Oginosen Volcano (1,309.9m), probably
Quanternary in age. They consist of the Lower Oginosen Lava (quartz-bearing augite-olivine
andesite) , the Upper Oginosen Lava (hypersthene-augite-olivine basalt), and the Hirotomeno
Lava (hypersthene-hornblende andesite). The Lower Oginosen and Hirotomeno Lavas
filled the ancient valley and reached at the alluvial plain along the Fukuro and Hattd Rivers.

QUATERNARY

The Quaternary consists of the terrace deposits, the talus deposits, the pumice bed and the
alluvium. The terrace deposits composed of gravel, sand and clay are narrowly distributed of
the confluence of the Kisaichi and the Hatto Rivers. The talus deposits mainly composed of
breccia are scattered in the eastern half of the area. The pumice bed 1-2m thick covers
sporadically hills and mountains in the north of the district, although it is not shown in the
geological map. The pumice is of biotite-hypersthene-hornblende andesite which is thought to
have been supplied from the Daisen Volcano further to the west. The alluvium along the
Fukuro, the Kisaichi, the Hattd Rivers etc. are mainly composed of sand and gravel. At the
Tottori Plain, the deposits consist of gravel bed in the lower part and silt or clay bed including
marine molluscan fossils in the upper part.

ECONOMIC GEOLOGY

In the mapped district, a small amount of gold, copper and iron sulphide ores and limestones
from the Sangun Metamorphic Rocks and non-metamorphic Paleozoic formation were once
worked.

At present, tile earth deposits from acid tuff of the Sandaiji Siltstone Member are worked for
roofing tile.

Andesite lavais quarried for macadam at Tomie, the west of Wakasa.

_91_



55 T IXAR

AR (24— D HifiTZom)
1. EREOREHE SR, WS-275) EEREAMIRCE 2, WkiEEs 245
2. AREOYWIRLS - i O\FRHiEF)

_92_



BT IXRR

EREORMAE
Lo 7axpif (€ KE - D) — AT AER R WA GRS, WS4l4, FTh=a10%)
2. BERNESERNAG A —OER—WRA AT (RETR, WS-275, EZi==0))

_93_



SETIXAR

1. \HEORETHCE (RS, S9, FhHA=aL10Hh)
B0 5 A U R OB 2 U BB

2. ARBOTINREE - WE U\ERITIFORTES) WS-169A, FH==LnHkH)
BRI (SS). TF/~TF v 7 s S & > THIH D



SBIVIXRR

1. AREORR LS O\HITHESE, WS44, ERZ=2)L)

AR () SREAICEDA 7 4T v 7 Mk ERmIWER - SR - o) —F - R
2. WERCHT O D AL U\ERITER, WS-405, EHRZ=2/L)

MBI 2 — 3 FIMOBERRN & < FiE.

_95_



5V B

1. HAEAAPAITAINE GERATE RS, WS-435, EAA=/L)  HKGENIEANES (W, BEma
(hb), PLETEFERENGRY, BHBEL. MREIEAERD Y — 2 — VAL L b0

2. REBHEOTECHAEIR S (FRFIT RS, WS-250, BEARA=2V) A Eids@bod I A=A gL
VR = MY 7 AN T A S O L b D

_96_



B VIR

1. hRAEReE R, WS-157, EAZ==V)
WA ORI @ ITRREANTE @) OULEboO. RSN CRARE @URRA— PR
PR, FIE TN D OMME LTS 5. Z0IE), DROBER: - B ) BAEE

2. GEREMESERIROAN 7 2V A (AT AL, WS-165, EHAZ==11)

1 ks KOSROTHEA . (ph), AEOIEHAEE (me) 1ALy 7 =LA b, Fifdh LIz B (CRm)IBRER

W) 2%

_97_



VIR

. RRIEL XIS (REEANENA, WU-258, EAZ=2L)
ERITAESR (), HUEA (0) BXOWMEA (2 2b7Asd. fAEICEMES L EAADE,, HEAAEEATH
. BRI IR O RS IR AL A bR

U 2 (BT (% TEALPE500mO M G—TRH ) iy, WU-108, EAZ==11)

ERIEAES (p), WA (2) BEOSEEEA (h) 2572s. AERMES, BANGR LI OMTRAaDEN, =
LEMOMBRET AN Y ER, BRSO ROBERNKET

Ny o

x5

_98_



EEVITXI AR

1. B/ ITEss GREMTIBATAIRE 7, WU-343, HEAZ==2)L)
BEG AR G OIE, NHOBEES B X CEEHE S G ENTRY, £V ROMER L AEORMBBEBHOND.
FHACEAMR A OIE 0 HA - BT OFREA NS TN TV, BREA RIS EIRIE 2 bz

2. NS (ERATREREAL S, WU-85, EAZ=2)L)
ARAERODENE S < GRS xp) B2V, HAOKISHRE b OAKRORHMRS (xq) BEEATND
B OMBIE 2 E 20

_99_



WOCER SR

ERARRE - YA T o WEER] (1979) FHRoE. HuRRERRRE (5757
o 1), HUEFEZER, 91 p

‘Usmura, F., Saxamoro, T. and Yamapa, N. (1979) Geology of the Wakasa district. Quad-
rangle series, scale 1: 50,000, Geol. Surv. Japan, 91 p. (in Japanese with English
Abstract, 8 p.)

WS4 3 4168 E R
Fgfn> 4 3 4200 31T

TP REREAE TNy Y E FREAN
I T 7 A 195

FBRlE A~ = 0 — %
Bl BT NEEIR I RSt
FRERHTE D K FHET 78

© 1979 Geological Survey of Japan





