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CEUSRBEROER | momansn (BAR)
5 BT RPIRS (BFRIR - SR, 1960) &, KA JIA
B, R BT 50X MEIC L RET S LOT, A
B DERER B U S B R O IZIE L ER DA L, SHICE~DUS.

AL, Wik, APk, TFIA METHB.

JT BNAE I PO fikas & G798 [ Bk o0 il #% B AR 10 & 2
TV, BEOFERMT T, T EIITERENARES I 7
A MEATHDT=DIZERRN DIV, BRETIE, GHTHERRRE DT 777 A MEOSMEEZ & > T
BHOT, S BJIFERPIREE L0 BN EEZ TEL, L, s, Wihakicek, gL
TeRHNZEA L 726D T, HDHWE, AV S AEBRTRRFE B2 5_&hh L.

I b OMEREEE, ARRIFHUE TIZD TR0 m a2 Lo 21T 2008, B 288 - sk &
OB A BEHISI L < g L, & BICHEFICOVT, OEER#EILGOEREEDO —#Hz22< 5.
ZOEI e, OFEERNICH > T, OFEERGE ISR O ERAEZ BRI L O ERE & X5 K
i M LA AL BE O DA O AEHIMISIT . ORI T, 654 5 OT2ERE O & MM 2T
AL 22 0, G RS 37220 B BUNAE R PO o OHITAE i PO S O 43 AT oA, I e
ke 8 Eiz, IRIEREALTEIC/R S (EEIXD) .

HER D EREH
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Basement rock distribution in the Hida Mountains

MBI L, —RICIRD LD 2Ty s .

{ . (TERPOSRAE ~ 7 & A mag) oo () A EJIAER PR - OHT{E R PIRCE
FoAR (GsRpia~ b —Tra) e (B A AEREpdes (FFR - JOA, 1960)

OFPZERAAETIE, WRAOA ML, LIEUISHEOHREAR S H 5o a5, FEIIERN
L OHTERPIRE L, & BITE AP BRSO b b, MBS 5 Ex b5,
7p, ARCH EITEMPIRE & WA TEA L, FEREER - 13h (1967) @ “FEAR” o—HicH
BF D5 LWA,  HHEER OFIHIZIR TR, BHR - S0K (19600 OJHTERPIEE O—f% b
S b LWOT, ARTIE, IS, BN B)IRERPIRE &4 D7,

7o, FHHERBIEE IS OV TIE, BRI - BOR (1960) AEFR L7odbE, KEEFH (1961) 23, BFR
- AR (1960) OFR4AERIPIFES & [RFITHN TV D, RELZ ST 572 L TH <.



13

0. 2. 1 J BJIERPIsRS
JEJIRREOBERICIE, 28 LRk, PRiofBRiiss s E Sidgickssbh ThThicn®
WTWWD. ZOERMNREE, A RIIZWICHA~B L Z15kmOE S 2P > THO 60T, BAER
FUET, “RERABRET el Ind A MEOEANELL D,

BANRRETAAHT T, BRI O T 02N TV D IR % 5 < Te X v M [ PIR
E, FRJIED I v A MEERPIEEIC E o 72 R L7227 5035 L ORI E 4 5 > T
LT, FENFERMNRE D —MaRrT b0 LEZD.

AL, K Imt A MUEROREEZ S TS5, Ia) A4 MUEROREELZE LT, &8I,
HEHERBWET, KO LD REE 5L .

a ALRPIRE ~T7 & A nig

d r—F A

C. 7774 MBIORI~vZA |

d. PR A B KOS RIS
INHLDOREMD S BT, ERNFEENS-> & BZRICEHLTWD,
IRTA MEONWTE, ZOREERO & SIS D Z LR TE 5.

a  JEfHE

b. AT

b. 1 ARk (Gneissose structure)

Jb 2 fEIRHSEE (Banding structure)

1 b. 3 #HEfRHEE (Puddy structure)

c. s

d. ZEpBtds ( CHRER” CIRPRHEA)

INHOHHEEDO S EIERREOMAEEII Lo T, AR L0 L OB 7 h AL >
<bh3.

JEIINCZ 5 i BUIRERPISRAE O 40, ARRIEHEICIE, BRI T o2 < E 20
DT, BHIZHRIHIOERIZONTOND.

PRAEOERTIE, FATREEIE - RITHT . TRRIRSD 2 WISRRAEE S D R oIl K LT, BER
HEE X LI LIRS R 5. BERIREEOR T, 529, M3h o 72K Baokia Lo ficE
DB O HED X5 I BGOSR, T - BERA EOMA PR 5. BRoME AL h—T
WEBTHLZENR%EL, SOOFEL, AENFZRESED. In) A FOBEEZET TR L,
BHloAadE T AN ) BAOMKI G0, REZE TR REEZ 5< 5. DEOReqA, Sk %
5T,

HER =T /VEEI o)A+ TN66102705A BT Al
RHE R BAOLIEPIZ, B2~3cmOIE A O/, ££0.5~2.0mmd £ F LR A o/
FaaaT 5. alC3BELRMER AL O LND.
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TR CTHDE, AT, BbItAaREHNEANDRY, I bEOREAEZ DL, F—F
HETHL. BEMNELL, AERIPABET . REAIE, FAKE, ££0.5~2.0mm, (ZIXKE
AL LW, A3, £0.5~1.5mm, REAIZRIEE SO,

Se A FOREEE, FFERME T, £0.1~02mmOARBEIOT A DIV EAEELET S, £
Off, AERA (£0.1~0.3mm) A5 Ei, BmALEY, £F-oTAHERRE XL X% D
5. akbEl, 7= N%E2L 270, FRAIRARE S 2720 T 252 R 5. EEORED
REAME AT ORENRELRMEEE S D, TV BOKIE, YV a U HIEWES L OUEIK G % 5
< te.

Fi, WHEBMER & OBRANT - 0T, FRANGRET 28000 5.

FRERIEHOFE LW I v o M, RN E E7237 ¥ A w8 B 0881320, PATESZT 5
KRR E RAFRRRA DM Z & BITHRLO A SRR A DOFERD 5 0, RRREHRONEEZS< 5. A
I ZAUTATICELST 5. A OV OERS TiE, AL, LI LIEAIRCibny
<, — RIS, BRI1~2ecmOWREA OGN L < HEL, ABRREEEDRVE A T, IRERA
BRAEIT 2D

TS A MEEMKNESS  TN66102703D b ifily ks

JRRIR O PATHEE O % L WIEREPIRE T, HRL, BEAROMABI R A E L.

ETTIE, BHICHREA - AXRBIOMBEALLRY, BEN - AEFB IO D EOEKIE
BLOVVa U giimeE S<de. RERIE, AOOSNIZ B, £&3~5mm, ZENFLV. 73K
X, REROME S, hE, F2~3mmTds. MEHRAIL, &Ik, &l~2cm, AL, 24
RERRTH D, Bt T, MTIREESEET S, BERE, &Fl~2mm, 1ZLACRERILTS. &
EAE, FATCRIT2EEAH Y, BERSZOEICEIRICORN - TERBIT S DT, HFaHk
DOIELE .

Iut A MUEROZELWESICH, InF A MEDTHNHDWITF LA LR EDBNRVEAN L
IALZAIZSLSEND. BHICHRMRE T, PhRiE IR, REAbLZBEREZ LD, HMEE
FADVHRRICHEEL TNDZ b D, 1EFEAEInT A MEEAZ DT TOARVWELA TS, —RICE
BNELL, BARERN I T RAB Do BflE BTN D Z ERNE.

Fiz, BERMEEOT 774 NERRNREE b, v A MUEROEEN D, L, Z/EIT
FELu.

HEERT X AT TN66102705B iy HiAt (L2547 No.7)

DT LR TeM @, PROEAT, RAJNBEOI A MEOHRITH YRR E, 1FEALE
S rF A MELTW W, 550 TS, N200W, 80 ENNd D B L.

FETTIE, BOLICEER - BAEA - AREBIOREANLRZY, DEOBIKA, $ilk L OF
2ok st BERE, B2~4mm, 1FEAERBAET D2, I HIcREeRENNELT
T5. AERNONTAVREEST 5. BMEEAE, AT, £3~6mm, HE K HIRIEENE L
VL OFFEE, AHAIZARBER, B2~4mmThH 5. LI LIEMBIEG ARG EE TS, BE
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FilE, B2~amm. JLREATE, BEFAFELLS, BREAONTERIESES.

B e Bk S  TN57091912  fa i B R

fkr, FRPkG. AR TIIHECEMNIEFEALERNEIICHZD. FiED S vt A MEERH D
HELL LD LN,

BETFTIE, BOLIIHMMER - ARBLORNERA»LRY, VEOREA(LLICEER], Voo
PUBLOIK DREOME - BIKAB XU a A LS. BERIE, £20.5~1.0mm, 5
BIRRAML, SILAES . MRRAIE, MIF, B3~5mm, HfET, KTHREEELO. AR
fiE, BEE, B2~3mm, ZENELL, AERBO/NFEBULSE LS. A5, JOkiE, %
0.5~1.5mm, & X|ZELATD.

Rk E @A B & OEIRRIE S 2oV T3, FHrERREE PIck T 2 b0 LR—Th Y, Fi7z
PHTERPISCE ISR T D0 MD LT B3V O T, —fE L COHER RS DI TORS.

JTBJITERPIREE 1, AT RS OB LS A B E R E o oK A—Th 5. Eiz, ZofL
R H, MR OBRNCA D (BB2&, FH6~10K™Y ) . ZDeH T, MgOLH0 (+) ALLEm
20Dl IrFA MELT, BAEZSATVD ZEICBEBERH LD THASS.

FEJIMERPIREA D I v A MEERIE, et Aa bodic, Iata MuERZE-72< 51 Tw
WY T T4 MROXT v ZA NER, &5 WIEHRERAKRREDH D Z &b AT, RIS DERRIE
HOKY, 7~z 4 Miogh TRzt BEzx M. BEHL, a4 MuERIZE, 7
~Z A MENEELREREZ T Lo THAS .

. 2. 2 OHrER s
GHITE PR L, IS XL OWEMZ R v o NEO T BJIERPIREE T & £, mdsiE, A
IRBER AL PR TR S (AR)  (BPUUR - BOKF, 1960) . bR OsERIE, BB &
CHAEGICREAICBRDRZY, BETELLZY LTWA. HikE, I EMEILT o ELTFIC
W<, BLZEKkMAZ D= THART 5
AV, T, KRR T, 138 A ST RV, W B oA NEO AT
VX, AR R 7 O T, BRI T TS B B b D,
AETIE, WO LS IEHR S END.

a  HIRIAE R PORRE ~ T & A mig

b. HMPRITE R

c. 7774%
d. & brs
e JI7A4EV

f. WAHEHE

1) Kawano, M.and Nozawa, T. (1968) 12k 5.
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W2dk AR HOSAE RS AL Ry

Chemical Composition of granitic rocks in Hayatsukigawa area, Hida Mountains

(Kawano and Nozawa, 1968 (2 L %)

1 2 3 4 5 6 7 | A-1] A-2 A—31 B-1 . B-2| C

SiO: 69. 86| 69. 74| 71.96| 67.34] 65.88| 66.04| 69.82 70.52| 66,61 67.93! 71.52 62.15| 69.17
TiO, 0.19 0.18 0.17| 0.43| ©0.39) 0.46/ 0.33 0.18 0.41] 0.40, 0.22 0.57/ 0.39
Al,04 16.59| 16,89 15.17 15.67| 17.57 16.29 15.67| 16.21| 16, 62| 15.98| 15.03; 17.21 15.00
Fe:0; 0.75 0.83| 1.19| 1.49 1.31) 1.10] 0.68/ 0.92 1.40 0.89 0.89 2.46/ .1.05
FeO 0.90 0.88 0.56 2.40f 2.00| 1.67| 1.34 0.78 2.20 1.51} 0.96] 2.76| 2.48
MnO 0.04 0.05| 0.03 0.09] 0.12 0.06| 0.08 0.04| 0.11] 0.07] 0.05 0.11] 0.10
MgO 0.35 0.31] 0.36 1.68 1.14/ 0.76/ 0.83 0.34] 1.41) 0.80 0.48 2.04] 1.15
CaO 2,10 2.00] 1.51| 3.85 2.74] 2.45| 1.57| 1.87 3.30] 2.01 1.93] 4.48 3.15
Na,O 4.35 4.65| 4.28) 3.47) 5.23 3.07| 3.28 4.42| 4.35 3.18 3.74] 4.30| 3.45
K:0 3.32| 3.18 .43 2.14 1.77) 4.41 4.18] 3.31] 1.96 4.29| 3.87) 1.92/ 3.01
P20s 0.05 0.03] 0.04/ o0.11| 0.13] 0.14| 0.10, 0.04] 0.12/ 0.12/  0.08 0.35 0.13
HO(+) | 0.58 0.55 0.55 0.73 0.81 1.31 1.03/ 0.56| 0.77) 1.17{ 0.59 1.31 0.74
H.0(—) | 0.18] 0.12 0.16/ 0.16 0.20 0.20 0.30 0.15 0.18 0.25 0.13] 0.23 0.30
Fe 0 0 0 0 0.09] 0.14
S0s 0 0 0 0| 0.01 0.01 ~
S 0 0i<C0. 01/<C0. 01| 0.05| 0.08
CO; 0.39) 0.23] 0.10] 0.12| 0.26] 1.53 0.15 0.24 0. 84
Total 99. 65| 99. 64| 99.51) 99. 68| 99. 55 99. 64| 99,57 100. 12
(Norm)
Q 25. 85| 25.51| 30.31] 27. 28| 20. 41| 24.61| 29,76 27. 22| 23.85 27,19 29.87 16.69 27.97
C 2.04 2.23 1.79| 0.88 2.35 2.31 3.15 2.02 1.64/ 2.17| 1.54/ 0.69) 0.64
Or 19.59| 18. 81| 20,26 12.53 10. 46| 26,04 24. 60| 19.55 11,50 25. 32/ 22. 83| 11.40| 17. 81
Ab 37.33| 39,32 36.18| 29.36] 44, 30| 25.96 27.77 37.61] 36.83| 26.87| 31.74| 36.38 29.20
An 10.04| 9.74| 7.20| 18.48| 12.81 11,25 7.18 9.00 15,65 9.22/ 8.84] 20.58 14,77
Sal. tot. | 94.85| 95.61| 95.74| 88.53( 90. 33| 90. 22/ 92. 46 90. 39
En 0.87| 0.77] 0.89] 4.19/ 2.81] 1.90[ 2.07] 0.84] 3.50| 1.99] 1.19| 5.08 2.86
Fs 0.79, 0.73 2.51] 2.16] 1.52 1.50 0.76 2.34 1.51 0.93 2.30/ 3.22
Mt 1,09 1.20] 1.32| 2.15| 1.89| 1.60| 0.99] 1.20/ 2.02 1.30{ 1.23] 3.60| 1.53
Hm 0. 29
11| 0.36 0.33] 0.32 0.82 0.74 0.83 0.61) 0.34] 0.78 0.75 0.41 1.08 0.74
Ap 0.14/ 0.07] o0.10] 0.23 o0.30 0.34 0.23 0.12 0.27, 0.29 0.26 0.52 0.30
Fem. tot. | 3.25 3.10[ 2.92| 9.90] 7.93 6.24 5.40
Total 98.10| 98.71| 98. 66| 98. 43| 98. 26| 99. 46| 97. 86 99. 04
NazO/K:O! 1.31] 1,46 1.24 1.62 2.95 0.69) 0.78 1.34/ 2.22/ 0.74] 1.00; 2.62/ 1.15
MgO/FeQ| 0.22] 0.19] 0.43| 0.45 0.36| 0.28 0.43| 0.28 0.41] 0.35 0.25] 0.41] 0.46
Q+1}_bo 82.77| 83.64) 86.75| 69.17| 75.17| 76.61] 82, 13| 75.77| 72.18| 79.38) 84. 44| 64.48 74,98

T

bt : B ERED
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1. TN57090809A. MMk RERERIIFES (FHHTERPIREE)
B LR ) R T T A )1 S s

2. TN66102406B. #ikiRERERPIFES (FHTERPIREE)
B LR B NES LT A< 2O (BREUHANo.1)

3. TN57052805B. #ikiHSERET &4 2 vlg (PHFIEREPIREE)
B IR EFNES ETRRT R A A X

4. TN57092405. 4 XAk PIRRS (R4 A6k POk )
B LR S RS vy ) 1 T

5. TN57092006. HEERE b—J /L (B 16 POk
B LR ) R AT R A RS

6. TN66102605. BERAERMEMRSEE I v b (O B)ITERPRE)
B LR B3 s

7. TN66102705B. BERT & A mi (FH)IHERPIREE)
B LR ) NRE - TRET A ) (BREH No0.2)

A—1 : JHFTERPIRE 1~3D )

A—2 : B4 A6 PO 4~50 1

A—3 : FEJITERPIRkSE 6~T7D %)

B—1 : fARHEAE R REAI8 = D)

B—2 : HERA T2 ARz D1

C : BARPEIE A (SI02>55%) D) (HatTor etal., 1960)

INHOFEEED S BT, MRAERPRE~T Z A iGNl b o L b EZmT, BHEROREE LS. 7
TTA ME, LU RRETZTMRIRT, ARIEHISICEH E D £ < ARV, BT OB PR E (28
HAHEICIE, 7774 POZOENEET L. MRHERE O LGRS 2 EOBMITEEN. 7T
VIHEA THE D HNDHICTTE R,

(a) MORALRNFRE~T & Ak

A, HANNREERE G, <bIonalic k@& 5.

A, MR, ARBkE, —RRICITTHATRIEZ R E, AAMIZbZ LY. SRICHBRNEE TH LM
WRHRE A OB X - C, BRI D7 4 2 0 £ TOEBNRERR S b,

KA, BHICHRER - BRA - MRRABIOCEENGRY, DEOFIL - BIKAak Lo UIXLIE
FH U HESL T FAUTE, BEAESATEY, BERIIH S THRA O/ ZBR S
. BERNL, £05~1.0mm, /NEL 0, HET, 1ZEALESICHREBALL, 8Lk X OWE A
A REAE, IREEERIEER, KI2~4mm, ZEPFELL, AEROMT R
WWELTWDZEbdHD. HBEIL, HEOFRRIRERA D) L0380 £ REAIE, LIELIEM
BELLGHEPBITH DO, BRRICEESZ L b b5, BEERT, FRAREMKE IR
¥, #l~2mm, A¥ELIFEAETH D, SRILE, REEREE - RERSLIS L OUEEIE N 5 < Fh, Han
HWHRMEIZ 22 513 EREREIE 2. FH UL, ELVETE, R1~3mmE o< o7V, BikiLo £
DaaaRICED N2 5.
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A FirfeE Rks o MBTERE T2ARE

o FRITER RRksE o MmETEEAONREEIEY

x HWEIERNRE + BAEREEHEOTEY (HATTOR! et al, 1960)
O fRRfERES fhen TR OMER E TEAB L OER

956~ 104, AR RHUSAE RS DAL 2o A0 BRI o AL

A
714
704 .\ aa 4
691
Si0
2 681
X
67
66 « o
65 -
Ti0,
2 P X +X a O A 4 A
X
174
Al0, a &
/6 o
X o
/5 + I
Fe,0, X
2% 04 £ a N N
05 tx + o 4
2.0 x o
Fe0 a
1.0 a
0 & °
X
X
Mg0 101 + o o
A A o
4 X
3.0 +
Cal X o
20 A A
1.5 > o A
50
o
A IN
Nez0,, |
X +
o
ao | -
4.0
A I
0 50 + ) A
X
2 x
1.0 d
H0m ™ X e O A & A
0 y ———T T —r —
63 70 75 80 85 86 87

Differeuntiation Index (Normative Q+0r+Ab)

% 6 I



19

FeOtot.
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Mk BLE AL M PAsk S TN66102406B il < o Z OV (k25 #No.2)

AR, ARPkG, FATHEEIL R

HETTIE, BLICEER - MAEA, AEBIOREANLZY, LEOSILE L OWHKA % 5
<o, BERNL, £&0.5~1.0mm, ERICHREALFHAICBENAOND. BREAIX, A,
£3~5mm, ZERBEAERICKEL, thoEHELET L. FEET, B ARBERRBET L. A%k
I, BRI, B1~3mmTH B, BHEAE, EFEEBISEVERR, 3~5mm, ZEMNE LV, NE
WCHREBES LW ORA LD NS, AR, FiERKERAOU 2880 <.

(b)  HBRLFE RS
HIRIAE R PR ~ 7 2 A mla o — L, SHRAOF LD, Mk, ARG C R8s B 2 e R
WZBAET D

(c) T7774%

T4 ME, WRIR, LXK D WVIEAHAIRAEE LD, kI et A MEEREZ S 5. gt
FHERPHRE D 5 & TH IR, FATERPIRS T 5 IS <, FATEMMREDH~bIEAT 5.

T7TA ML, RO2EZSEMITIT HILD.

(1) FeaT 774 b

W DR BAIZRAMEOMFHRA RS TOA NG 2 0, BB LIMRADRBEIRIC S Eb.
I A EORERA LT BERB LU A 5 < e, SRILIEREERIEN TC, BEBRIEA R L
720, ka2 270 THZER8H5D.

(2) WERETTZA b

Wett, RYJERT 774 R T, FRET 774 M bRHE, REALLIZBERRINELLS
V. BIRET ST A ML, AT T4 FeFET D ERBY, FRET ST A MK o TED
ND. SR EEELMIE, FEET 774 MAZER L TH D,

(d) BAthisE
EHHT < D 2O T, RGP A O — IS SCRIERE R ANTE S D, RIS LW, JERESCRE
fRBAMR XA B TR,
CAE S TN57092706B LilT < b 2 OB
HBkt, B, BERONEE O
BT THDE, B2~3mmOIROFAKENBEREIRIC S Fh, AL, A% EMREAOMNR
WHHEETHI IO LND. TV EOKILE 5L T,

(e /948
FHMTYERMITE T, 794 B OIANRZRNTESINT. <DIOEOANORITROT, FHEREPT
HICHETALDOLEZTIVWTHA).
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774 € TN57092709B LMy iR

HkL, R, ZAERE(LEZ b .

FETTIE, BHICHER - REABICPBOMBMERAZ S, AZERT, #1~3mm, £
ZH<ERD. BEAIZ, FAE, FB2~6mm, BEAFLV. A8&1F, oA Eannk
V.

(f)  atram

Jr EUNTERPIRRA 5 & OOHHERPSRE I, BRI E 7213 L o RO % 712 AP O A
550, HIRH B B A L AR TR DA UIE LIERE SN 5. A S o 1
REBZV (BLK) |

Pk aA AL, Wb “ovoidal xenolith” kT, £5~100cmD W< S ARHANRE 5 2%
BORAE b b, UL LIERET 5. M5 BRE ORI L IR UKD &0 £ T, SH7kE
(bt o TG, B, Bk~ F SR~ h—F LEEC, MO b DT, BIRERRD &R
FBEORERLEL L, S<HESOEHLERERN A4S, LIELE, AEAIERRICAE < 7
B, HEO LT, UL D REIHR TS, BHIL, —RICHROBA LY % LV, Mk, Hko
WEROBA L, =< A ROBEL - BICRB L OF ¥ RS T, £75, [BEALORE, FHEOME
WA ELE A D, MR A ERBERRIC Lt MM EGORIES £ S T 5.

B e S mA AT, HEbRofhizc L AR EZIIREO Z 65 5.

S DR T OB S X bATARV. —EBIE, TERHBIR 0 EEE R B A L7 S
=~ 72 & OV NS RIS L, Fh7e< b —E8E, U EYICEA LZAIRICH
KT BDTHDH. Z0L 5 REHEIRC SV, WETH3.

HRLPORk e TN57092807 il &4

Wrta, MR, fERSEMARICHEBRICEANSND.

BT T, BLICANGEREANORY, DEOEE - WIKG - WHE AR L OWEL 2 5 <t
APAAIE, IFIEAE, £50.5~1.0mm, UIFUIEMES L, ZEME L. 26K, X #E30-o
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Vb R LD REIFD TN E WS HRT, W OISR FE b, GiLBERT (1954) ¢ Feldspathic wacke,
Feldspathic arenite, PeTigHoN (1957) ®Arkose, [ (1971) OEAET VA MIb-b. 5
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Fe:0s 1.53 1.73 1.45 2,57
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ADZNL O, 1FEAEIDRNT T AET, BAOREICEN DD, £z, WEIEMEL %2
TLTHF VDD, HixORERL TS, ZLETHA OMEO Lo T, MBIk L 7
STEY, BHLIERADOKEHS L L HIZ, @R A B LSS e RO & b s, il
BRIRAO—EL, MESENTODIEILLE, BANOOM LD THS. 137D, AK - KR

EEsEa - RER - Fry— M low - v MRAMERT ENS. BEARREOLN5Z 0D
5.

FEPCETAITIY, BEAEERS & HURL - MBI OEIKCE L3 5. 2 biE, s, WIKET, Bfbd5 L
B A BT RIKEARIK AR 5. BAGNGE T OBRA TS < 1E82 - 3embL T O iy & < %
T LTz fa WA C, KETH LORBILE 55 Cna. REER - A% - 805 - RERD, Bah OB
FIEENPOSEE LIRS LTEHEENTWD. BIREIL, 1 ZEAEBRAEOWE TR IS, D&
BEALEIENR L > TS, IBIE, Ak BERPASTHDHD, £, DSWBEANEENT
WHLOHHDH. ZbiE, KIETOREE ST THLH0T, S by oRiElx, i
Fh, LMk ThocBbns.

FHEE O S TIHHFTL100510mO RIS, JESHKIBMOH T AE OETRPBO 5D . FALIZHEE
RO RAOHRIIDE, EALITEIRE OTREMADE Th D, Z O, BUL L7y 23 7z El
AU &> THRIENRIC S T D 0 ¢, BIRTIETRIRAOIIRO B T ZEEIRAE D L HIZRA D, BiHs:
T, BLIEEIAN T AN 72h, AROHSNIEL > THfEROMIER TE THY, BMme L
T, WEOAY - MR - BER - SR EERTND.

Wi, <A, BRI Ko TRBEEZ B OV K EO PRICRIOE Th 5. —MiC, BEREMH
DU LT D2, TIULRTGEOEIKER A L 0 5fkd X<, BADORBILBSEA TS, R OFLYFILE
IZOWT, ZROZIE, YEORA, MEOBRAOHEYE, HDH 0L, ZROER, YEROZIIE,
MEOFTE - BAOHEED S DNLVIR, BAFBRNRYZREITRL>TWLIEGLHDH. Bbiw
RLOFRE & MEITERE DS L B L TS0, MRS EN TV D bODOFENEL L, BRERE O
A0, Ibig, A - ARG - Doy s B ALER - WS - IREDZR ERE R TV D,
PEEF LTI, ZofE L0 5 b FE ORI Hik i 23 % < & £ T T, Pectinidae, Ost-
reidae, BrachiopodaiiZ@sh Hi0 5. HAESFI TIE, b4 & EEK B S O I BRI 237072 0 < &
EFNTWDLEGRH Y (FRICEBMEN TV DIHEARH D) , D9 HIZ, Amusium sp., Cardiidae
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cf. Clinocardium sp.2358&® Hi1 5.

B AL ORI ERAHE DS HALR AR TR TFE TORICIE, BEERREZEL O L. BIIERBN
T, EI10EmMOEREFIOEBEESE CTh 5. BHTITE A CEREAIE T, BEEITHEMIE - TE,
K- PHEATHEITE - #ABOMNEZL 5 5T\ D. IALRMAETE, EBEREXIZEOME - HiAH (KR
BEEKI70cm) 22572 0 To o TR S Ko i « REEEES & 72> T 2. B o SR IEFENE o LEfic
BHICEREKEOMEN D TEESHIMO REEF S HIXS Eo T D, iy, BERE
KUEEDENCT ¥ — FOEERE L > TWD. FHIOBRTIE, &30ecm~ImDOE#EAZ G AEIES2 -3
m< BWOBIKRERE & 72> Tk Y, EREKIE - fLREEEA L, FRERO L O L LS B
Ritthias & OABEREEN TN D, FURSHTETIE, ZIsa O L EERE KIS O MEED A - 7o RIEHE
BERDD. ZHOBE T OEREKIGEBT, ARZIE - A2 EEREEEDCE - A 5822 LI B g
PoE OKRHEREDO b D25 Te) 70 &, REWEREOS AL TETVDHN, EEHREOBEE &b
TRLOAE VIR A B SO S JE Y ks D A BEIEE OIS E N TWIZABE R R E V. BORMITIC
b, JEI3MHE D OFEERBEHEAENT S ENTWD . THISIEHE 2 D% LG E & i oo 46 s B &
BEENTND.

BURSFAIECIE, ZOMEO M, ZILE CITmEoR, )13 00 T, e
Wi L MRS & 2 < EATEVIL NEIRAE LB oo TS, ZRHDOIEIL, Wiz, ZEO
BARL, DBEORLEN - YL, MEOBRA &0 WRIOBEGE TR SN TE Y, MEOE#HE
- AR - BERE - BE - MEREEE - LR - REVSRIN SIS, BPRLORIFITEIKEN S D% E
ERILTHAD. BEUEABRDEGENTWDL L ZARH Y, FEESF(FE TlELucinoma sp., LT
IFAcila (s.s) sp.zFBediz.

¥, AA - 1F (1951) Tk o T, ZofkE (SFNEAOMLE T O, Chlamyskaneharai

(YokovyamA) , Pecten kagamianus Y okOYAMAZ DIEND F LA R E T 5.

1.5 4.6 FURFIREME (Ysm)

WEE - WX B - SOk (1960) 12X o Civds SAVEHUE T, S AR B HTITRUR SE O E AT
2y HAYIkM Tt E TOMICHERICEL L CWD . S8 - 134 (1951) OFFE & BbkE 50 &1
Bl

290 - HE  Z ORIGHI I, KE) I & A i) | itk £ C oo, AbAbE — R vE 5 1A~ EONC
SATLTODA, BAJIERICH -7 liE a5l LT, mMEboEmEsE-s TnD. BA IR
B UL, BURESER D DA LA~ T EICBH LT A, HEiE Likdh LTl 0, AEmns, JEs
FHECARHR — e, FALRATE CAAR IS — R R, BURFATA & CALAL R — R R v 5 1 & 22k LT
W5 BENE, dEPEfE T, 10~25 ThDH. ZOURBIL, MR T A RN ~EkkmiigE LT
W2 (IR - SR, 1960)

FAJEREDAE T, EmAma EOWEIc X > T, M EROFESE DS H)IEER O fik~217
ToHr, WANEREO LR AR OMAs £ ToHr, dbildbfio b ol E125ni, #ifgn &l
LCHTL TS, T E— oo B IE, WETEZLTNTOLETNRS L8, 2ikI210~20
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oAb & EACHE L, RO BEKIEHIRN T, MfilE) RS S HIcdbi~oboTnd. |
Kifi — A O TIE, MY CIhmn 20 g o@R, JbF Y Tl &30 UL, #aMicEsLic
IMERNZ R LT AL ALAEE AR A & 1225~30 AL L T AL S B DED, IVE - A -
LI EEBIS, WIEIC X~ T, 1 EhOHEORNTEI VAT INEERH 5.

BFEFE FOFEREKEWEB IS L QG LAk EnD. MEOREROHEERL, I6H -
S b X GV BPRF R IR B D 45 L O BRI ORI L) D25\ MDA F T2 1T B 7 DAL ~ & Rl
THY, M TIIEIKED OV OE £ T TREWE ) LIWEIRE~ BN TH D (H27~30M S
B . ZoBRIE, VR LB DIEE N~ OHREBREEEAT L, LI O UG 15 Ik &t
L7zt b Bbins.

EAnici, FREACE - P RS, R CIRES ORBIR THE o TV .

[BIE 100%%10m7>5200mdb £ W OFTR LA, Hilg AR E <, b Ev Eii)IlA 5 TiE200410
m, KIZEAN—AIE & LRI =) (FAZR) [ T200~200%10m, fz b #vEEEF BT 100mAT
#BThsd (BB . ek, BT, EIOIFESICE->T, ERyBRIT TS (. 5.
AFFRROESR)

RES RS - I
(Ys—1) (Ys—2) (Ys—3)
1
! Lucinoma
i ¥S Saccella
: Ys
: Ys
!
| Y:
i 'sm
i Y:
‘ Ysm Nuctsira]ma
' 100£10m
i
|
Portiandia . 0s E N OR R
: Lucinoma, Macoma vt PR EDLE 0
4 AYAY2 Yt/\/\/
Ys—1~3: HREES, fERESHER
BB WEES B R % I BRI EEIERT
R N IEE e A R % =R | B b i RIR T
R R A WELR ! b b BERT
BRI E K BRRERNE G i ® B 1 OK

%30 BHUR 7 Ve B R 1
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mw ﬂﬂﬂ? /; .
IIII / /////M[[// , 7

150+ 20m
0 #92km
§ ———]
—~— RAREHER
° W R
AR 0 BRI ® R & =] xm=-sREcT
Fhlmuns #2 % K HXWITRT
[ »RES (=18 = AR NIEY
I’ = 8 i &B IREFEE R KRS H R
B30 B IR A

EH-ER BbLIL, WV NEEADLRD Lo HET, ®iEND, L VIEWIERIC D o CTHERE
LicboLEbis.

BT, D LER LTSS, HBLLAMIEE T, B ARV, FEEI k2 B O R E, BULE
13, WiE, HRGERBOZRIKG THD. ZOEMMRERMWY, SUbLIZEAEGATERRL W TH D
ZENEL, BYb L, BEEEZ BTN D.

B DT 5T, R EMSHACH L. MEKICIE, EMOREZYsm, F LBOWERENH O
worEYs, FUKWAERLOESEYS L LTERDbL, ERAMBMEIDO FHIZH HWAEEYsm’
ELTRALTHD. FH0RIIMREMLBEMOMEREE, FH3LITAIMOEME|EZ R LI DT
HDH. TE - EEIC, TNENOHX TOR G KR E S0 H 5.

EB (Ysm) (E, WK A3 A 72 v METRSS (R0BITIRHLRIES, 3LMICITEAE L L ORLE)
UAZHIRLRY « FEHIRIRD 2 5 A TERVEL TR S D DR S L THR Y, FAMIS, WEIFEAEEER NIV b
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e (O OMELIEE) - JEEMBIYE - BREI ST S Eh, PROFMBEENR TS, S

B2 B - AR DS R IR A L TV D, HUBICIE, SEEER, KIS, 2 IicEEE B
OB B2V, HAESEAT - Wi 72 &C, HERH - @EHEZ O NEEN VD, BEFHE -
HEEZBORAICE, BEUETHWHCROFIE N TE T D, fBEOK FEL—ixicd Uk,
BIRAENZ . ETINRREOR FETIE, REMENEL>THY, ZoHIZ, Portlandia - Lucinoma
- MacomaZz & BAbA EMERF R RWEE NS, BIbAIZSRICEN T, Zoidnicik, BEMiT
O ESCNuculanaZ @B 727217 Th D, WEIREDZWHIK THIE A IE S, HWEHZ SO A
D2 T Hitf 3 OMEHIF SRRSO B D

RER 2V NEIEEITIE, HEEOR & 10~20% /% ORI A & TR Y, b RPkiof
HIIRAME, KICAETHD. 2L OBE, YROZIEES T - BEEEER, MEOREY - Wiie
CER - BMEREENTWD. 51T, AN - A - AR - HoicRiER: - BRELER - A L RERD
HL->TWHZEbH L. WHEIAITIE, v MERE EHRBRLONEENTNDH, KRR
Wb 723, fEx OEIETRE > TVWD. BbLROROEICLZWHIND, Ba (B4 - U EA)

WSS - F3EDNE, HDWIFLZICEHEAEN - BA - ARDIAL 78270 EOLENR B 5. EIKENR
BHOE AL, WMRBARNRASTND bOT, BAFISREMNED, BRIRORA - Ak Lo
WHIBIRC > Tnd. 72k, BRI, REVOMMARNEENTND I EnEL, Laia, BH
STW5D.

FHROBER (Ysm' ) 1%, BHITHRIENE UV OHRAD S 672 0 Io o Io g T, JEWEGr O
JEIE2310%m, FALISRIIkMEE N TRIEL TV D, HIE D FH T, v NEORMBIEAE- T, R
W22 I - LR b, Z OIS, ESEemOHMAEIRICR > TEHEEN TN D, Ml T
IR E & v NETRE EDOE S EI0em~1m I E D AEE TRV 7=, SIRORENEH L b ik
K 7o TW5. U TIRBENEMT, £ o i r MEIRSE S$10em e, Mk S Siem &
DOHJELRY, THIIT N MEIEEOMETEER S TV 5.

ZOWEE, RN EREBO KRG T, WhIIRA REA - D) EA) , AEOIAICE .
IS, DEOZIEESE T EERE A - BEES T, MEOBRER - A0 - SEERIRG - @
FRENGENLTND.

L8 -REE (Ys-YS ) (&, BHEIEE) D TRYE E TOREOHIE TRV IZ->TEY, fx0k
azRbLT\o (32K, HBIHEM) . ZOHSOE —f&1220~50m, BEAFITANR S IE <
70mAET, HAEF O BRSNS TR b <, 10mATR TH 5. HIRATHLE T 2 OIXBIREL &
BEETHD. RLEALNLEME, BEONTMHREREDOEM TH - T, WA E A
EWEIES, YV NOSOHHIRI S & D D ORRIRIY & & A T2 2L NEJER I EB o2 b 0
Thd. WITZWEFT, FRAR T Y O, MR & 5 O ITHRIHE 1, JREMRRIRD & 2 WIXTEZ 1
SATHERE - HEEZE o TV DRI S DS CTh D, #hE DAL, RREIENEL, Zh
MBI LTRSS s imNE, MR TR - b - dedbsm &, PREAhr el - k& Th
L. FOED, REMRCE N E L 2o E M, DT E ORGSR SR 2 XS AT AR S
RBOOND. WEIRECIEEAMR S N E & 7o TG HOHBIZIE, AT k> T, BXKEY - HH -
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YRS T BikA - BEER - NS Eh Q0 b o B a OFEE, Acla (s.s) , Saccella,
Amusium, Lucinoma, Clinocardium, MacomaZz £ C, Cirripediab & 541%.

WO, e CREIK G K, By CHEBEE BOToIRIKER E4 R L TR, B,
B BHRA - BV EA) , RIEESEAR, AROWRIN DRSNS, B 6 RIRIORIICITE
ERHY, WIHRFEPLALOHIICIE, £A - RIUEESAR - AROIEO S ORES T, ZIEES
i B AROIEO O ERNR L - TR Y, LEW)INARICE, A - 7k - ZIEES AR OIED
HONRER LTS, ZhbDIEny, YROBEEER, MEOARZIEEE AR - BERAEN - KA
e TEa - AR - RERE - BRIL - REW - IERE R EAE TR, BEKE O L OIITKIIT T X
NRL->TWD. BEPICE, BAHE2OFEETEENTHDD, ISkt b7e <, Himko
Twibsbdh s, £z, WROMBIZOWTHE, —BRICHFIBREL 2o THDA, MIBRARY %
WHEDLROBND.

BURSFIEAE PICE EN T DIRIE, b1, MREAERATE - TR A EUE SOl S g - K3E
JERED D, AN, FHUEH - SERE - BRENOHKLIZLEEZLOND.

7eds, FHE (1961) (2K - T, EIEFEORREFIEEE N 5 Uvigerina proboscidea, Robulus
calcar, R. himiensis, Cassidulina sp., Cibicides sp.7c &, A BJIEEO/IN CGRRmEES) T
725, Haplophragmoides emaciata, Bathysiphon sp. O fLIBfbABRH SN TEY, FURFRA
Je& o R - R BT - B LAY, AR 0 IREAICE TV D Z LA LRI EN TV D.

0. 5. 3. 7 AmZILHESK (D)

W SR H TN D EEREOEIRCHS. Ll - FF I CH I A LT 5 b o
S FEROBEAEHT 5 0 IITE (BERBSREE) 75 Z ORTFEEIC AT TR LTV A b0, 2013, HEE
IR LA S SRR BE LTV B b D 5.

R SR 5 O, FITRLARORRE & 2 OBARS &2 bVE. SHER & RO
FHR L BB AT, RO RIS 5 IR EOZILETh 5. BNEROEE ALY e
B, BEEHRBO—8, BEOKBAREEL TG, FEEIRCE R BARH 5. SO
DI, ZREEEAEPL TS, B IRED FRAED b0, SREROBE L o<, BH%
SUTVBAR, bl ERHEOEIETS S LAEE IS0 G TR RHEABRAE O
FChD. ORI HRICEN T LY SROTET, LRABE TR T 5. DO IREE
PR 2 OB O I AR S e & LS

BERBSRBLFED &1, 18 THRER A Bk L B A B TR G, LTI SHTE I C 5.
D ROV &G A ERED BERF RIS T, BIL LI bOBE - AR LEBUTND. B,
B BHER L RO RENT, FIICHIEE 5 U bORS <, ARSI ES - O E
FChY, BEBESCIS . G, T RAET, B, BERRHES - SR L L, BTEAA
EHGY L REER, — BB DTS, IRBE IS B B F KA I 2R A 2

SRR EEN B, 7 - B ~IkME ORI, 2L IROIEN, B DR AL
DEIRB A LT, SRR ERE & 8 TRR BB XKL BEEO TR e AL TS, Shb
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IEE~10maD/ N SVVEAR T, ALAEHR R, mALMICEOTCW S, BB OEA T, WIRT,
2T, HHNIEA - ARO/PNSVEERBFEO LD b DN DD,

HERESREE « HHEREDEARIZ, HENEFT I ST E E b5 TN D DT, R TREK A B kL
R E OHEFE DK D 2 BB TFIES B OHERI O D ETOMICEALIZOTHA S

2B, ZNHOHEIROETIIHE TH D, AL LB T PERHE IC 2> T D, kI,
EAROFHOJHFICIE, HILEE AR LR LT 5.

O. 5. 3. 8 ZIAEEK (A)

BHIHE R 2HEV TV ALREEOEIRTH D, FRH L e Shd bon, RO K%
BRI b 5 5. HIBERIZFA L TORWA, IEEmMAMO/NEWERS & 25 L Z A2 LT
L. fRER A EEE KT EES B ICEA L TV D b ORRHE.

AMRIE, REWVHOTIE30M, ER1kmdHE Y, —HKITIEEIOME FT/hI V. EIZITIEWS DR
%<, i@, @ mARE RO END. BEIROLECOF L, LR—HEE TS ESTH D, H
K Z L ACFFIOREL 725 T, BAREO M OISR A BR LT\ 5. BISNAIC, HHEREICIE
MEEROBEAER DS .

HANL, —RIC, BIKOOBE CREEALZIISE CHD. T A - pEAME L, PREOEA, %
BOPHR ETTE AT, DEO/NSWEER, &5 WITMEOHBERAEEN TS, Akkho
A OWTHE, BELCOWAHEHH 50, HAIEATT O b0, DEICHME DR FHA A3t
FLTROOND. BEOMAICOWTIE, @A 72T, &2V I3 - SRR A OMAGE03
BNAN, BELTHWLHAREREE LTA>TORWEALH S, HEEDHTE RO S KOS A
3, CEREORARILSET, RRA (D) - SEEEa () O/ SWVEER, A8 LA OBEBET
(bfE) L, RABRRERA - W T A - kpiRia (BH) - SRR LD TEIN T A SLIREE A3 L
LR Izo TS, JEIDIZEHEN o T, HE O RICCHELO MR D B 720,

LLEOZ I BSEIRIE, T DM TRE R A U L P EESS TE ORI, & Iz 2 o BIICE A
LizEEbhs.

BLnb

. 5. 4 F)I&)=

FRRKIE 1T, SR E s HE AR R300510MODIE S TR LT D, FifiIX T,
NRRBICIHESICER Y, WaoPcEIEmRE (i, 1967 ;130 BT 2 &kiBERba &2 2R
EATVA.

WEE - X ZoWE O E)IREIE, il - il (1955) OFJIRIE A, w LR AR
WIRFTER LIz D Th L. NERKIEHIROME N RO L 2o Tn D, Hg4E, il - il
(1948) OFIERESL, il (1949) OFIHIEFACHRL TV D, ZOHIRTIE, 48 - 13y (1951)
O, FEE, HIREO e 8E)IRBICR D,

53R - M PO R TS & AL O AT T £, AL MR A 1AIC o B8 5T, AL
DONRBRFEOAOBEMICEL LT\ D, BANIFERICh W@ 425 L LT A oG ngun
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HEoTWA., FAJILIMOME T, HEIZhd il L, 15~20 o pEdeis - vbm & A T, HiEF
R B REE) R RO RISF AL E Tt LT D, KENLEA~S, LEAKIES 512 BRI
ANERNTND (B - BA, 1960 ; A - BFIR, 1960) .

BEHNPAE T, AbH—mE Il D Wi & USRS ZE=T 2/ S 12K - T, 2Eomlic o,
BELTHOML TS, BIBHOMZ 5T D RS R hHr & coffoM@Eix, i<
AL OERRE - BPILRE O R <A, B A 5D T2 B R 570> & BT ~ O O Hig 1347
TR B DS RATT 28 C S BIZAL T ~SERNTV D, 2 b OFFICIE, HUEOHEELA D72 <, b ~10~
20 AL L72ER o 320y, W, Wi CEL S U722, AR T30~40 iRt L7=E sy, FREFIEDT
TAEH - A E 1220 UL R L7 3 TE TR Y, BB X o TEIVIAA L= HRE O/ il
bR bILD.

BFER \2REPURTFRERE O LEIC, MR TR, T - Ao RE S TIREAIC
EieoTND. FAMHK T, Z<EWRRIEORREZR CHENEb o/ L ZigSind,

W DB L, 5832 - BBID L H 1T, Fx DEFHOBY LY Lo TR TS, BEECIEE)I
PO HEEE A L B, PERHI T b S I ISR L RATH L A b5, TIEOMEN,
BELL, & RO BRE~Blbh, PURTFIREEOEM - JBEE GE3LXNBR) #5EIC
AN L, HIFOEDS, BETIEOT, Bl ETIEE E30~40m, ZEHLAHTT50~80m, K&/
BETIEI00MS HWThAH . 7ok, KEBETHE, HIIRER THMOEMR ST, [ERIR
BEShb.

BN, EHRAESAESBERTER > TN,

BE HHREBELOMOFREAIZE-T, &A300510mH 62BN KT 5 ETOENRTE TN
5. ALEHIX OWE & 2 OTEIOECE, IS ENTWHRERE (Om) L0 BALoOmE T
J& (Os) ETHIEL, —MIZ, 200~200%010m, 4|4 AHT o411 5 C HiE o JEIE A3 3 V) f K300
FHIOMIZE L TV D, T HOESO0mE ) FALOOsD R, 4 IuaFHir - $gdbt ¢160 - 170
Mm%, #01EAH>C120 - 130mATE TH Y, OmOJEEITE LA - PFEFCT410m, L~ - T 72
D B C30mAi#:, Er i~ - TRBMIZHELL T\ D.

FE L, AL OEMONAAH TIE, OmE Y FALOOSLMNFE LW E B 72p S, T HILLE - B
Va5« HURALHUS CIR1004010~200m,  HIKIEAS K & W BIAS — 5 )1 B CHE%%k10~100m, FEEFELClx
HIOMLL F &0, RKRIMShEFbH 5. H3ANBR.

B -EFB BLIC, REOMKMAENGRY ool ET, F)IBMEHCET 5 Eild LDEO A
NELFENTWD. EHEHZN 0D LIRWIERICD > THER L7 b o &b .

FRE RS> THAHIERE (0s) &EPFHIITSENTHAIEEE (Om) oMl ESNTnD. eln
fHEOM)IRFET, ZOHIkOR S FIOEHEE THRR 6D, 34X - BB, 72ds, X
L, ABEHIX O B A & DO0sIEL, OmE D FLOE sy & Arle S s.

BAE, D LOEBERTODLY, EBILMNIEE 20—, Bt 2il oL E e B OV KA,
YL L7 3Bt 2 B OV K % R LT 5. RN TG 725 A B A2 EW A b Of EA L6
n, EREHO B2 SO R 5. EiIEFEOIR B AT 0 HEI3OKH O & TR
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b A G Pat, : Patinopecten Lo

Sac. . Saccella
B #® Yol. : Yoldia

] BeFa®ns ov—1~14: £REES, FHRHESHSE

55320 A X bl S L DOBRUR <7 Ve i — )1 A i 5 S R R R

Hahi-Z Lndb s

BEE (Os, 05 ) ZoHulkom © LEMERE (TR - 5AK1960, YA - BFR19605 ) (it
LTHEY, AEICHEEAR S 5. MR T, X EEHELICE T, AP LI32ZERH
%, FEEHLX OB ET)IRE T, AEEH X OEATA) A RO IR AT TR 5D

P HIIX T, K& 3L NEMRIRY S 22 D72 0 726, REEAE R LA 2 < A& s.
Mg, EEOPRE ST 0N, ZOOREMEAENGENTEY, L2ALZA, TRIDIE
UV, FoMeEE - PESEC Y ORI ETE, 52 WIS O W S B IX S N T 5D,
BU Y - FRIENE U Y DMk ZOHBOTESICEL, £ EHIRRCZY. 2, ETx
WUT, REVOMAPBUR LY, BELRoTHEENTNDLIENHY, FEICITMOAICEIKE
WIBIRAL TS

FHIR O TN, 2 < @D WIKERR-C T ER OB RIFE A FLEC & U, 2810 G/ ) L g A
G BRI S (ESH93m) , i) I T/VREREIR U Y o PigEss (15emBL F, Lo XAR) &
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Abstract

GEOLOGY

The mapped area is situated in the central part of Toyama Prefecture, central
Japan, and represented topographically by the land along the south coast of Toyama
bay. The land comprises mountainous areas below 1,200m high, hilly areas, Pleistocene
fan fields, and some Recent fan fields. The mountains are the belongings of Tateyama
mountains, and are composed of Mesozoic granitic rocks, Cretaceous sedimentary
rocks, Paleogene or Cretaceous volcanic rocks and Miocene pyroclastic rocks. In the
hilly areas, the upper half of the Miocene system, the Pliocene strata, and the lower
Pleistocene sediments are found.

The stratigraphic succession of these sediments and rocks is shown in Table. 1

Funatsu granitic rocks

Near the eastern periphery of the mapped area, there are exposed several granitic



Tablel
Age Stratigraphy Remarks
Sand dune deposits, Alluvial deposits.
Recent . s, a, d,
> Younger talus deposits
) J
8 ; . .
5 Dissected fan anc{ river terrace deposits, f1-s, t1-s, di
3 Older talus deposits
3 | preistocens [ X T LTI
Kurehayama gravel bed Km, Ks, Kg, Kt, Kp
Pliocene Muroda formation Ms, Mc
o a AWMV SRS
k] S Otogawa  formation Om, Os
b o
E o (upper) Ys, Ysm, Yt
2 v f . (middie) Yi, Yk, Ykt,
g < atsuo 'ormation Yka, Ykb
8 | Miocene | T lower) Yfs, Yf, Yo
§ S T T T
b3 o N . (upper) Im
x Iwaine formation dower) Ir, Ts
Nirehara  formation Nt
(upper) Fr, Fw
ly Pal . !
g.ruy aleogene _Futomiyama group (middle. Fp, Fd, Ft, Fc
Late Cretaceous lower)
Cretaceous Tetori group (Upper part) Tu
Early Mesozoic Funatsu granitic rocks Gk, Ga, Gi, Gk, Gm

rocks covered by Tertiary and Mesozoic sediments. They are members of Funatsu
granite which is the most prevailing granitic rock in the Hida metamorphic belt.
They are divided into two types, as follows.
Katakaigawa granodiorite
{ lori granodiorite

Both granodiorites are correlated to Funatsu type of the Funatsu granite.

The Katakaigawa granodiorite is mainly composed of pink-colored, medium or
coarse-grained granodiorite, adamellite and their mylonitic facies. Porphyroblastic
crystals of microcline are widely disseminated throughout the rock except aplitic or
strongly mylonitized parts. Microcline porphyroblast in moderately or weakly mylo-
nitized facies has lenticular form, giving appearance of "Augen gneiss".

The lori granodiorite is mainly composed of fine-grained, reddish pinkcolored
granodiorite and adamellite and is aplitic in appearance. Though it is aplitic, but
several points are peculiar, such as abundance of plagioclase, frequent occurrence of
sphene, higher content of K,O than Na,O. Aplite, graphic granite and greisen are
found as veins or lenses.

Both in the Katakaigawa and lori granodiorite, abundant dykes are found. Some



of them are similar to those in the Tertiary formations nearby. And some others are
of xenolithic character. These xenolithic dykes are reasonably supposed to be contem-
poraneous with the plutonism of the granodiorites.

Inclusions of dioritic composition are found abundantly, especially in the Katakai-
gawa granodiorite.

The direct relation of the both granodioritesis not clear, because of the mylonitic
border of the Katakaigawa granodiorite. Probably the lori granodiorite may be younger
because of its aplitic characters but both granodiorites might have intruded successively
without considerable time interval.

The age evidences, of the plutonism of these granodiorites are scarce in the area
mapped. And in some other sites in the Hida moutains, the Funatsu granite is
intruded into Carboniferous formation and covered by Jurassic conglomerates, and its
radiometric age is nearly 180m.y.

Tetori Group (Upper part)

In the mapped area this group, with a thickness of less than 200m, unconformably
overlies the Funatsu granitic rocks, and is mainly composed of non-marine sandstone.
These strata including.

Xenoxylon latiporosum (CRAMER), correspond to the upper part of the Tetori
Group in Ishikawa Prefecture.

Futomiyama Group

Futomiyama Group was named in the southwestern part of Toyama Prefecture.
In this area, it lies unconformably on the Tetori Group and the Funatsu granitic
rocks, and is covered unconformably by The Miocene formations. A radiometric age
of the upper part of this group in the eastern part of Toyama Prefecture is reported
as 59m.y.

The lower part of the group, about 600m in thickness, consists of sedimentary
tuff, dacitic tuff-breccia and dacite lava, including autobrecciated part. The middle
part, about 500m thick, is made of dacite welded pumice tuff. The upper is composed
of hornblende-biotite rhyolite welded tuff, containing many phenocrysts of quartz,
potash feldspar and plagioclase, with a thickness of about 500m. The depositional
environment of this group is supposed to be subaqueous, probably lacustrine, as for
the lower part, and subaerial as for the middle and upper parts.

Neogene Tertiary
The Neogene Tertiary system, namely Hokuriku Group and composed mainly of
marine sediment, could be distinguished in to the five formations by the boundary
relation of unconformity or disconformity.
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The lowest formation of Neogene, namely Nirehara Formation, is one shallow-
water sandstone member in this area. The member, about 10m thich, overlies
unconformably on the Fatomiyama Group, and is composed of rounded gravel and
sand.

Andesitic tuff-breccia is prevalent in the Iwaine Formation. Although, basal
conglomerate, volcanic conglomerate and tuffaceous mudstone occur in the lower part
of the formation. The thickness of the formation is several hundred meters.

The yatsuo Formation composed of several members occupies the main part of
Hokuriku Group. The lower part of this formation is unconformably underlied by
the Ilwaine Formation and the Futomiyama Group, and is formed a sedimentary tuff
member, 100 to 400m thick, and a sandstone member, 50 to 100m thick. The relation
between the upper part of the former member and the latter member is comtem-
poraneously heterotopic. The sandstone member includes some middle Miocene fossils,
Turritella kadonosawaensis var. ikuridaniensis IDA, Acila submirabilis MAKIYAMA,
Venerupis (Siratoria) siratoriensis (OTuKkA), Pecten arakawai NOMURA etc.,

The middle part of the Yatsuo Group, 400 to 900m in thickness, consists of
andesitic tuff-breccia, tuffaceous sandstone, volcanic conglomerate, tuff and andesite
lava flow. It is considered that the contemporaneous submarine volcanic eruption
supplies the most part of these strata and rocks with material. The mudstone member
and the tuffaceous sandstone member covered with the former are comprised in the
upper part of the Yatsuo Formation which lies disconformably on the middle part of
the formation. The tuffaceous saudstone member yields Pectinidae fossils, and
lithologically shows a nature of shallow-water environment. The depth of depositional
environment of the mudstone member is rather deep as for the middle part, and
shallow as for the upper part composed of sandstone and sandy mudstone. The total
thickness of these members is 200 to 300m.

In the southern part of the area, the Yatsuo Formation is disconformably covered
with the Otogawa Formation. The Otogawa Formation, about 350m in maximum
thickness, consists of fine sandstone and sandy mudstone, and contains molluscan
fossils such as, Anadara amicula YokoYAMA, Dosinia (Kaneharaia) Kaneharai
Y oKOYAMA, Mya cuneiformis (BoHm) etc.,

The Muroda Formation may be correlated with the Pliocene members of the
neighbour district from stratigraphical evidences that this formation is unconformably
underlain by the Otogawa Formation and unconformably overlain by the Kurehayama
gravel bed. The formation, which probably represents a shallow marine enviroment,
is composed mainly of tuffaceous sandstone and tuff. The thickness is less than about
300m.

Quaternary

The Kurehayama gravel bed, 350m in maximum thickness, is a group of sedi-
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ments of fanglomeratic character which consists of gravel, sand and mud. After the
depositional stage of this bed, an earth movement occurred, and the recent compli-
cated geological structure had been formed in the area.

The group of the dissected fan and terrace deposits contains deposits of the 6th
stages composed predominantly of cobbly river sediment. Each of the elevation,
inclination and grade of dissection of these fan deposits increases as the stage of the
fan is older.

The Recent deposits in the mapped area, are formed of mostly fan deposit after
the period of the greatest lowering of sea level in the Wiirmian stage. The coastal
sand dunes are made up in latest Recent epoch. In the coast of Uozu harbour and
the river floor of Joganji-gawa, buried forests are found. The ages that the forests
were buricd are about 2,000 B.P. as for the former, and about 600 B.P. as for the
|atter.

Economic geology

Some closed mines of ore deposit are found, in the southeastern part of this
area. These deposits are mainly vein deposit containing gold, silver, copper and zinc
in the Futomiyama Group, the lower part of the Yatsuo Formation and the Funatsu
granitic rocks. Lignite beds are intercalated in the Kurehayama gravel bed of the
Two localities. Clays for roofing tile are contained in the soil and decomposed
matter of the older fan deposits. Mineral water is used for bath in the several
localities. Ground water is richly contained in the sand and gravel beds of Recent
and late Pleistocene age.
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