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gok M BmOEXE O ® A& M

Chemical composition of

1 2 3 4 5 6 7 8 9 10
Si0, 56.96  59.92  61.00  51.50  53.08  64.48  56.98  63.95  69.63  73.22
TiO, 1.00 0. 50 0.59 0.92 0.92 0.44 0.73 0.72 0.49 0.16
Al,04 18.89  18.22  17.94  18.12 19.17 18.49  16.32 14.20  12.02  14.07
Fe;0; 2.79 1.25 1.50 1.82 2.23 2.80 0. 82 0.98 0.58 0.40
FeO 6.42 3.07 3.14 6.31 4.94 6.43 5.46 4.66 3.15 0.94
MnO 0.06 0.19 0.24 0.30 0.13 0.02 0.11 0.10 0.06 0.10
MgO 0.93 2.70 2.98 3.66 2.19 1.38 5.12 1.80 1.33 0.34
CaO 4.73 5.95 6.79 8.16 8.19 1.70 4.35 7.13 6.92 1.77
Na,0 3.84 3.08 3.13 3.73 2.80 1.80 4.57 2.88 2.49 2.76
K;0 1.69 2.69 0.68 1.72 2.58 1.70 2.24 1.12 1.52 4.89
P,0; 0.37 0.23 0.26 0.45 0.33 0.01 0.05 0.22 0.16 0.12
H,0(+) 1.53 1.60 1.32 1.16 2.34 0.12 1.52 0.74 0.58 0.65
H,0(—) 0.44 0.34 0.33 0.48 0.54 0. 06 0.18 0.12 0.14 0.12
Fe
S
C 0.03 0.30 0.29 0.05
CO, 0. 59 0. 56 0.27 0.34
Ig. loss
Total 99.65  99.74  99.90  98.33  99.44  99.43  99.07  99.48  99.63  99.93

1. SR A2ARERAEMERAN MRS TN58071808D (B BEFHMEEIFZIIE (NEIIE)

2. SAEANARENAEFNERF ML TN58071808A, Eoi, H/E, AL

3. F.E TN58071808A, @M, #IE, AL

4. BEAORERANAAEMNERA S TN58072406 e EFRIE)IIN=21 (ZEBE)

5. EAAANGEERRAEMEAFHA TN58072404B i, #E, AL

6. SLAOAHBARFE GSI6 WREEFREEIINES (BEB)

7. MEEZSAERNERHMHE KM213 EEEHFEHSE/IN, TR/, BRSEHRA LY HiEH 1km (REB)

8. MNANGEERERAME KM305 meEHFSIEIN, gy, T4 E &Y L. 2km (RERB)

9. AN HANETAEAER KA KM301-2 EREFHIBE)IN, ks, Hil)&HAa & Y Efi300mGZEE)

10, MRBERMMNERGEAFE 7T3KMI52 HREFHRBEIIN, A@ANKET®EII, ARSAFHE LY Tl

#100m (EHELRED .
1. ANEREZHAERREAAFFE TN58101904 FLEFEAEMANZSI LR GBRLE
12. BEBTERERHHE TN59100503 ZilREWHEILAIENEE, WSy @EXE)
13. S A>AHEREZFEEFEAAFE TN59100613C FLEHFBEBHEANETE, FEY (RESE

<, ARRAED 2WVITAKEWEDOAY F Lo e NHiZBmMmnL 0.

i) AR LoOEE S

FIREZDENT, 1 ODOEHPBIOMDESITET L 2 LiFFL A L. ARETHEEDIZS A
R UICEIOMDIESITHET D Z L HFE AL R, £72, BHAEZR S 2 WIEHERIZR A E S LI LIE
FET D, AKEZII LR LITI-2emDiE TARERE L E LWHRINAEZ T2 600865 (HIX).

m 4 fb& =% M Bk
AEET, TUITHEEREICOVTN ) &, —fRICCa0OE &, K,0lIZZ LWEmNEFLL,

Al,0;/Na,0+K,0+Ca0kt b B L Z 1. 5MifE T, /ha\WV (H2K). ZoOmI, AMOBEFEREH
ERBOREEIZS BRTHRVFERTHD. AREAEEREICOWVTN D &, THER) [ Hisk o i |
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D 1k = il 154
Hida Metamorphic Rocks

11 12 13 14 15 16 17 18 19 20 21 22
64.82 65.32 55.10 53.42 69.03 60. 39 58.22 62.00 69.36 48.92 55. 06 59.25
0.42 0.81 1.42 0.83 0.52 0.73 0.68 0.68 0.50 1.62 0.68 0.67
16.83 16.72 20.49 18.14 12.09 15.66 17.43 14.14 10.98 21.74 20.05 17.92
1.67 1.83 1.64 1.58 0.82 0.97 0.98 1.01 0.92 6.63 1.15 1.78
2.70 2.47 8.21 5.86 2.85 4.54 6.00 3.57 3.02 6.66 8.64 3.55
0.08 0.08 0.14 0.11 0.07 0.10 0.13 0.09 0.12 0.11 0.24 0.01
1.43 1.25 2.02 2.42 1.08 2.16 2.57 1.70 1.34 1.72 1.37 2.26
4.00 3.83 2.49 9.43 8.35 7.50 4.99 8.31 10.52 3.86 5.87 5.45
3.72 4.16 4.29 3.80 2.31 3.78 4.57 2.23 1.95 5.64 2.94 5.49
2.47 1.57 2.01 1.92 1.75 1.61 2.51 3.86 0.19 1.74 0.34 1.81
0.16 0.26 0.09 0.18 0.14 0.27 0.21 0.21 0.14 0.14 0.23 0.28
1.00 0.98 1.51 0.96 1.03 1.08
0.22 0.25 0.10 0.21 0.26 0.17
0.10
0.11  <0.01 0.05 0.01 0.24 <0.01 0.03 0.06 0.04
0.59 0.49 0.01<
0.30 0.18
2.03 0.84 1.07 1.25 1.29 2.82

99.52 99.74 99.51 99.77 99.86 99.77 99.60 99.58 100.32 100.13 99.43 99.90

—

4. MRAPRIEAXAREAGR S 73KMI36-1 ELEEAIARNY, A@FNIEAREI S 4 FHK 600m (B
JIE=9"))
15. MUBESHERTEARANFE T3KMI136-2 mILEEEE R, A@ES » T 600m (E/IHR
16. MR ANAYMETEEMERN FE 73KMI36 ‘ZLEE AT/ RE, ABEMERS ENEB
17. MNBERGEFERRFSE 73KM139 g, #Es, Bk
18. Mk BRERAEMAEA RS 7T3KMI33-4 ELRMEI/RAT, KREY AT 1. 5km EIER)
19. AREGEEGAHMARAGEEMEG A A TN59093004B FILEMFAM/ R, KBS (EEE
20. TEAEEAEASK > EERCEEARERAERFEAN RS TGI2 51 BRIGHEIFEN, FEbS
#1km
21, SAAHMAREREREMRAR S 73TGI70 gl REGHIMEN, St 1km
22. PRANTARKE TGLI FLEEWMEMAEN, EHILFK 1 2km
oA
1, 4, 5, 11, 12, 13&VY19 : RFFEDT
2, 3, 7, 8, 9, 10, 16F 022 )|FAE
14, 15, 17, 18, 20R V21 : F v Aiiyv 2 —
6 : PRI E - JLB=HB

IZDO_Z X 512, Na,O+K,0/Si0, +AlL 0, DR k&L, ZLATU v rOMEBICAD (§25%).
AL, O SRR 22N 2 &%, BEREAR YO TV 2 ) BRI O ZE LM D3 E B A I < PEH L 72228
5, EBIOAT DRITD RN LIc kLS T .

m 5 J§

o

EROEBEFHOKEERIIKHET DFE E LTE, RO > RbonEZLRD.
a TV TEERSE KR OFICHES D AR A E AR
s

R

— 13_



TR
FIREIEE A R O KB TeS
EER B F T TR
b. WEELRE KR OZENITHET D AR AEERE
e P RS T R
e E T TS ERIRE N S £ 72135 7 7 A B
c. AKBEEREKOLNIHET D AREAEERS
X
FIEAPE T3 AIKE S
IREJE G
Fr~A k

AEFADERL - ALZHIRL « H1E - PERR EMOREEZHEET D2 Z L AHLRERETH L. FEDK
P LHDDE, KDDL WIWEEAT, AKE, REXOESREKISEEDEZZh bS5
FLATEMEEZDND. SHNE LIALRETHD Z LT, JFENIH: LN S, HEA E
T IIHHRIR O Z I0WVEBN 7R EOARRER KM FTHR L2 AiEtt 2 B2 S8 5. ARRAESE NS
WDIZTF v — MR EBZONDEMEITITE A L. Fio, EEICEEICHRTLEEZONLE
BEbHNESNTW RN &Y, HEAIZISDNLRVN, FEO—2THD. £z, AEHITITE
BT L ATERFEDEBLSMC S, BNV RET HOOAL, 1TL A EDHRIEIROERE DO PIZS Eh
TWBDOLRED—DOTH 5.

INHORENDH L &, AEEDFAE, REEHHTIZOA < ET 2RO fil A8 O Bz
R LITEZICS V. IV HWRRIZET 56D THAS. Linl, SIHEMNORD &, KEHD
RK:1E0.705~0. 706 LK<, HAERD Y MICHERT 2MEERF LT 5L EXTINTHA D
(SHiBATA et al., 1970).

AEHOWIE, Va7 — MO FIUBHIC I DIND &\ 9 FHELSMIE N 72 VB 7R
3o ey, fl, FRAMGOPERORBEREFHO T NG, ARKLOILAER S (HiRo e
al., 1978), TERREMARCEIHE SN TWebDD < &b —fBiE, EHAERICHERT S Z LB LN
polo. 2L, ZOESIE, Ak, RERE TR T, BOMERICRT 2RSS D L bbb
% UL, 1979).

£, RREHIBEOMER T, AR RS 25 b0 EREEREOSET A Y 7 0 R T
B 7 ) THRAERTESNZ 5N TS (SHIBATA and Nozawa, 1980). Zhnb b, AE
oD &b~k 7Y THREBOS ENTWSAREMIIRE WO L Bbhs.

n)

inis

o

m 6 Z& pt £ H

AEBUL, M. 3ETONHEMHAEGENDDND &I, KHIANEMT, A, ERay 17
DIEFEREFARINIET 2 b0 L Bbin s, ARXEHIROALTRE, @ifRg» 5%, 540 - fUE
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Foe I AL - HRA - EEA - BER - BES - ARA LV OMAENHNTEENTEY (Asami
and ADACHI, 1976 ; ¥ 5., 1979), MRETRIBECET D S LV,

A, T TEEREICBEWT, AlLOy BSHEYZ L & W LR E > TN B DT,
TV FEEEESIII R S ICHBLE T, BlxOE, BB, BTEK, B, BRI LR, EEIER—
KEE, BESE, NEIR GEEE, 1942), SRR ENDDTNICHNEINDITTE R, b OHR
TiE, LT, BERA - S<AF - BER - BEA - AL VOMEGENREL, Eio, ZRHERA
DPEHMRIE, 1ZEAEENPEREIRICRS Z LR < ML TN5.

O XD IR ARETIE R ER ORI & 13BN, XY EER O R E R DMRERA AR LA & 5 72
TIEHARVINE VIR DS, BIEEERICOVTND &, AN s 0> pE BEFRER ) 1[0 Hs s &
1%, 3T L - wAHRS (Suzuki and Koama, 1970), &< A - HpEG - A5G (Suzukl,
1977) RETT=a T4 MADFEEMEDOH HMAENHNEIN TS, ZOM, =r/uvy A ME
SEATE U < B g sk A 4 (Suzuki, 1973) M OIS Hiksl =i - K2 (Inazuki, 1981)
NHOWEINTND., INHDITF=a T4 MISLTZZ v Y7 A MEADATREMED & 5 LA DIFETE
3, ARERL L 3O &Y mER O LIRS Z N UENCH 7o Z L 2R LTV S,

RERH ITIZ Z D ENC, +FARCERAL S DHREROERENFRAMITIZH Y (IsHIoKA,
1949), ZHSElL, MEEEE CTIE7R < THIORERICE T 2 D TRV LW D D H 2 2 L IT#ENE
D@ THD (p.14).

FfLRERTHD E, K-ArERIIRER Tl L 2180Mals, APA Tk L £180-220Malc
F9 5 (BPR, 1968 ; L2 - BFR, 1978). Rb-SrHEARU-PhESICIL, 250Maftir, 450Maftsir
MEDNSRER L, WS ODDED TV TRESHMOLN TS (IsHizaka and YAMAGUCHI,
1969 ; SHIBATA et al., 1970). Z® 955, 180-220Mad4E451E, MEAEMEEHOES & HIRIE 7
5. KEHOBUER LN D FHRGMMEEE O S THREROERIEROES L EZX TRV THA
2. I I=a T MR Yy A MEDERAER RO OINEREN ZRFEHUT SR W T ) T
FETIZRDDE VD ERBZ .

FRAMGORERERE S, AREOAZET D Z L2 8-> TEOEAERILYIRA KA T
HY, ZOEREPRERBEEOBNEEL ST WD EenbEZLE (R, 1978), EREA
DOREBITI80MaLLii & 72 5. ZOEMIEANEEERERAO—oL LT, REMAREHEICLEEEH
A TWahametkid/ha<<2nE Bbhs.

BV R O TRAE R IIRBR A B O 2 Lo LS LTV B RIND—>THh 5. MEAG A
BRI DD K 9 IZL R emplacement DR A &0, £D 5 Lo~ /<A DEE, (KL
DOPEMESNER % 52 5 Z L3t AR & O T Lo 6T (BFRIEDY, 1979). Lo
T, WEOBHNENRY oL, LanL, fgA (1980) fds L7z Eill - KEHo X 51z, 1EHE
ERD G & IR O & DRI O 53 A0 3 IR NTZ S AL E ORI RS S b H 5.

I X, @EKEOTTA - BEAO A7 EE 5L LIREPREE L Bbh 28 EEIZ DN T
DRFD, EIEKBIEHRT 2 X212, BRSO B —7 X0 &y MRZOS>TND D TEDE
VB OMENITE FE RS OBRER OB BRICANL VDT 2. EREEMIZE D
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o TR,

FOESRMEAE S TEWTYH, REARGEEO D - & BB W EEREAEH O & MG e 1E
DOERNEFA OB, FNAES TIE, K-Ar, Rb-SrESHEICB L Z180MalcE LS EF+5 2 &
I, AR RER & RS OB E iG> TV D K O ICEbihs.

%72, 180Man®E LWEFIL, [Kikich7z o T, EREM & REIERA Z < mORH ORI —3 12
BELILZBEWT b0 L LTEAICMHT S (B 0, 1975).

m. 7 ZEEARCI eI A MetER

A CAREEOBIBNERIERIC SN, 205 HT, BEIH - FEE - R AfT - ifizEo
FRSRERL, MEIEREEOEEIRIIC IS X 2BEER L3 & A SRR DRV, AEHICIE
DR KD R BEHW D, BEFOSME N LIZ0, M H D \W0IEas & ke o< o720 L
TEIREELTNAS.

AEEO—EIIMELRAE, FIORENOERICHET BN T, LIFLIEE LI e S A b
{BIERZ S T5. ZOX D Hmicid, MREANRBELTWT, HicInt s Mg ST sk
BHY, REFBRERDOEADO BD.

INSOEEEMKR ORI A MUEAIZ, ARSI, WIS OINEOARIRS b=z, AAE
REREERL, ZITRBR P TOTHTNZTVDS,. ZOIFEARY & LI AREA S I3ASESE O BIIRA
WMoO—o>Th 5.

m 8 # g X %2

AEFUIACA ZFER LARVEDN 0 2y, SR L, AV ATHAML, #4778k b0
INTWRNDT, HEXSEES TRV, THTARKIE T, B ENERSITIEIRTS TH D03,
FRHOFER F, kDX RRKS%E L.

FF, ARRMFEHIEOIZIT I A A — B 5 4 E B I Lo Tl LBz 2y Le. Bl
Wi DN BT R Z B < AKIFEIZ2kmELN, TEEICHELI00MICT ER W EHEE S LD, BiEa xS AR
OB IILT LD LK TERWESRHHDOT, LV dHx 324 L Citdid s, b - Bl
Y&l UC, HERDTIEE TARSE KOAIRBEENS ICEORHEEZ FR»0IC Lz, AREREORW
LA, REREZIEESEIMETOEEICEALEE L2 L. ANRICEAREEREILS D
EHEEFELSSDEANEEE LD LVY, BEBICEALERSEIIANAE & blbinw TR
BRI R EEESEEN ETHZENENNLTHD.

ZOEHRBEZFFTRMNTE, FAO, TibbmslloME BHRRT 2 ERO K HIZ75.

571 ERehy AL

Zanm Mg TR OSEE KEB L

il
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(L)

AAE SEARE GHPEE KR EUE HEcR SIAE Eem  Lee
BHRE Bk

LROHELD > B, ZARKE - NBIIE - RS - AEEROT B, TR HU o M)
A LELOTHY, BRI (1979) OEEABR L F—Ths. ZOMOLIFHTH
5.

m 9 = & & &

AREE, BNESR=GR T AR U, FBERER )G R IR < AT 5 23, ARIKiEHg ©
VR EBBIC DT AN T D IS T E v, ARRIEHIEIC (X HAL R — PR I O OB AT oAbk o —#n
DAL, KO T, [ JEHA M EE CERT, ¥ <A<,

KB, SRR AREABIHEEZEL T, BRERCEDLLO LANAICELHONRZ . KK
PRI T, REAAREICEL RS T, PEOANE - BEMFFERGIKE OMHE % 5<
ir.

AL, EAERE IO L TV, ABORICY, HBREO/NEEBVL 2L TS L, 1
MEEMEOBE LES b5 5. W, (HEOMEERE T2, ABICHRT 2 & Bbh 2% 1
HYIRZ\.

HERRERAR A G IMAHER A RS TNG63081203 I ELIRESELE IR SLIUEE S Fuls
=ARE

AT, REE AW, WRT, AT LEHAMICE 2D, TS S TUHRIaOEREO/INERR S
D, EHEOKEERLYZ 5 Ths. BFTAD L, A, MREA AERUMEGEZELL, PRORE
B, LI ROAERAR S NCMIROBIAL, $8E, F2oAROHBRAN S5, MARAI, 1EE1Imm
ﬁ&wﬁﬁfﬁb,ﬁ_ﬁéwmgiﬁé#ﬁm®whﬁm%0<é.ﬂ&ﬁi,#ﬁm,ék%m,Q
BN LA, REA) 7 L—20 %5 Thd. BERINT, £0.1-0.3mm, HRIEARDEE S HIT
FEAERREND. AZRE, REAOTICIEE LTEETS.

BERM NG AEBREA RIS TN60091511B  IERIEEWE )M =68, =A0E

A, BERIC L AREOCHBIO RS & BET 5. e RAERME & AP L ATHIE AR &

5. KEFETTHL L, EIANA, BER, MRAKOAREZELL, REAVEFLIEELT, fih
AE%E%E%o<5.~%K%@ﬁ%w.%WE@,&E%,%Qkawm,i?<ﬁéﬂ#ot@éﬁ
A U CHEHRT AMEMAME. BERE, £20.1-0.3mm, FERNH--BETHH. REAITXLEAE, £20.2-
0.5mm, ZEENE LV THIITDNL R,
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m. 10 /~ & JII &

AREE, AR X0 Tl NS RIZIA < AT 203, ARKIBHBE T, 2 0dbiisss o
IR NRABUC AT $ DI T &0,

K, ZABRBOAN, TRbbARMT EO LICH Y, ZABE L ITEANT, BRI T
5. Fio, REITHREZOEE K OMELRS CEPND.

KB, &FEE LTUREREIZOW, BL#20-40 dbMEL . 1 ZERIETMT, % bOlhE >
D DRI FIRE A R, RO EE, A DS O HiJE TS O B A TERE L AT .
FIREF LR LRI ORIC L O TWT, MEBORRE L EEITTATES, FEITARVWI EB8%0.
AR, EICAPCELOHEANER TRREN G2 D, —HICBERSANG CHRHE ST NI ARESR
BRABRHEZRESED (MK, 1953).

HAEA RHE A AT A RS TN79120103 U RIRESERE IR )R, /NE)IE

AT, WAME AR, GHEE L L XIEND bOO—FET, T, TATEEIEH 20T, BT T
BBE, EICHAMER, TREORREANLRY, MiROF 20, PEERORRT .5 < T, BANEA 1Tk
FETE, Zl-2mm, B —EARA e s. SRR, EEE TR mm, KaET T vy
ThD.

LA BERNAPERES FFAE TN 58071808D I B IREIRALE)IM  =JIE (L&,
2% 1), /NR)IE
AL, WIRTOHLIMMTE DL )RS ARICEATEWL S0 AOH L, BERICE AP A O H ONE
0.5-0. TMMOMESEN B2 5. BEFTHDH L, SLARICHEALW T, GIRBEK, &1-3mm, &< A5H
BEHCIEL D RICS B2 0, 0. 1-0. smmOBEAEORERE L b7 5. REAE, &2-3mm, RAIHIEE
FV A7 L—AThDb. BERNCEALEIL, BESNSZ, A8, E%%Emmofﬂ/ﬁ:d\é<
w5,

S AFARABRENAERERRFRE TN5807TI808A , KN A, IEEULEMESE)IA =)
(essnk, $Fok 2KkV3), /INE)IE

EREZIE, A SAARERALRREANRE A, ARATRRRARRE THD.

AEL, HEMEA A ICIZ S ENTZWL ODRT VI TEOEBTH LD, BOOA ODFFRAEE, T OFAT
ik & RZT LM, 5 TREDOA,DIFEL 5SemdfIlk2Y, KI3emilkE THAIE L <@kiczzf3sb0T
b5, BEFTHDE, AL, < A0, BER, REARAEEEL L, 2EOANL, MEOFZ A,
f&ﬁi&(ﬁiﬁl‘*ﬁﬁ%&<n LA, ERFEERE, Bo-4amm, BRERNIHBET, KRl-2mm, FHRAE, P
B, £:0.5-1.0mm, WO IE7 7 Thb.

Azfli, HER T _NCREALL, GRFEAEORS-5mmOARNARGL b, AENDT IS
z, REATELEET .
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m 11 — B @

AL, PR )1 [ sk & >SN, AR U O BRI IZIE R L O T T 5.
AL, BTk, FERONEBIEO B0 50, ZOERIIEAGHSEBHTH D, KIEIT,

FTH: - RR B OMIROSAEE S IC o Blash, Fif AR I A IckBbh s,
KRG OREEL, — P 2003C, 5 <Jb il X, EMIZIZEHEETH . o, 12Emdt
IZHE o200l 2 < VT, Tbb, RIS TIENRMEE, ToRFEINIZ N TIEER
s, FICHGT=aA M TIEF ML L 72 5. IO RITB X E5kmEB X L5,
AREE, NENBEFTEBE VD “OOAKEBITITS N T, HENRERICZ L, HEanik
RABAMEEZEL LTS, BERICEDARESCANAICE LA RCE NI RET 5, L

O3 ZEEFR (S,
P, ARBICOWTIE, RO XS AR K-Ar ESREIE S TWD (42 - BFR, 1978).

70101301 : 217£7Ma
g B R ST ) [ AT AR A

PEH!
s ANARER RS
il BICANAERUREANLRY, DEOBIRAROSIZ & b7 5. ANAITEEIOIVERFEAT

H5.

F8IK ANAREAAMRAA S EZOT O ptygmatic 724 % E Ak
(I ERZ Y, —RR)
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WA A BEANAAERHEA S TN 58072406 IR IREMERE)IA =a4 ((L2FHAK,
woFk 4), “RE

AEE, B OEs-6cmOfR A DI EH Th 5. BT TAHD &, AEiT, EICRER, AMGROR
EANbRY, DEOMAEA R OERER S NNMEDT ¥ A, SR OBIKEE & b9, HEREAIE, H
WRIR & 2 PIA ORI IEGFT 5. BERIT, ££0.5-1.0mm, @ETHS. ARAIZS < ITMIET/hE VR
FRHZ2-AmmO R BN 2 2< 5. S TWIREATH 2B P LIV 2 BAaTH S, RIEAIFIIREATE
Zl-2mm, SIFEET VT YU ThHD.

S AFRANABRERAREAERF S TN 58072404B I R EHEE K =a4 (b
B, 2%k 5), BB

AEEFHRLCROME G, AT H EVF LWV, AREOMEL IS, ST CThL L, AalE, FICR
EE, ARG, <50, RERARCAENLRY, BEOT 2 4, SR OHIKA LS T, BRERT, &
0.5-1.5mm, RBET, BEIRICHELLLZREND. ANAITILVET, W, &1-3mm, FLTBEE
ZELUALIROZBO TS, MEAK, &2-3mm, ZBENPFELVA, o, AV 37 1—2—T 7
VThD.

m. 12 75 ¥ J=

AKX, ARG OIZIFEH R, O EFEHER O R E AL C Lo b LRERER IS Z LAk
DU A TS, IJTREICOVD. W EEEICE b, FFTRIERE ' N D, B
L, ARNERBIZOS b0 L0y, FEWiEEZEEIC LT, MEXRNRIVERoTND
OTHIOHE B2 TR, £, RBOMBRIIL TiE, FH fBREEARESICBRBY, AL
DRBEDEREN LTS,

REL, —RIZPDVERT, 1EEAMELS . RO, =R ERTIE, EO REORLS TH
FZICH LN EERSEORERH bbb, LL, &k LTUREREIIZWE, Jbl -y
MIZHNE b o 72 MARMEE O AHE R #EH L TV D Ko Ichzx 5.

KIEE, TICHERAEEGER AN SR, EToE, SREEP RBICS 5T, FL
<ARET, ARESHEANEA TS IZET GEIX). 20130, ANARERFRESCRERFIE
HHEENS.

S AA BN BRERAEAESL TS TN 68090313 I RILESRENE IA 74, A8
AETHRE A S L3 L, AR, BFET, SETREDNE L, NRANCHAGEOMHEZ XS Te. AT
TTHDE, EIZ, BEN, AR, B RAEAKOCAREEZELL, PEOSLAH, MEOFZ U H, B
AR ORI 2 5K de. BERIIBOT, ZOREBALL, £20.1-0. 4mm, Bépfr @B b2 5. MK
TR RT, A, B1-5mm, FRRT, RO, TRV DABRERN-TWA. BT, »
720 %W T, K&0.5-1.0mm, fLOESEHEMIC L AHF LY, MALe, ELWERESZ Lz T35, &
KARFPET/HEL, £0.1-0. 50/NRIABURT 2. RHEAE, HLBHVEfECT, 850 6mm, Mok, 7
TYUThH.

AR AR A A E A A A E A A RS TN 72111502 IR IREIRESE )M KR, HiE
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FOK A aPE (w7, T5E)

AEE, BE10-15emO BIRF ORGIRF BRA ORF AT, ook, FATHIEIE2 e D FE L. KEIHETTAHL L,
FICHANER, ARG, RO, ARROMABREANLRY, MEORS, 5% 0 ROBHKA % 5 T BiRt
BEAIE, £20.5-1.0mm, AHRIZRBRIR T, AR ORSHNEN AR ISR EhTWD. AR, £0.5-2.0
mm, BHRAAICHE L THIE, SGEAEITRER» > TVnD . FREAIFELIAELTWT, ££0.5-1.0mm,
HoriEb by, MREAZPETH LD, L IALZAICBRAMRICHEL, FffcR2-3mmiZET 5
bbb

m 13 & | JE
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FAR RAETEREOILERK
Chemical composition of Amo Granite

1 2 3

Si0; 75.22 73.61 72.66
TiOg <0.03 <0.03 0.11
Al Oy 13.94 14.31 14.26
Fey03 0.19 0.22 0.30
FeO 0.29 0.31 0.73
MnO 0.01 0.01 0.02
MgO 0.06 0.16 0.08
Ca0O 2.69 2.12 2.39
NayO 3.39 2.73 3.89
K;0 3.50 5.59 4.08
P,05 0.02 <0.02 0.04
S 0.04 0.02 0.01
Ig. loss 0.60 0.54 0.80

Total 99.95 99.62 99.37
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Mizunashi Granite and autochthonous inclusion of Hida metamorphic Rocks
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LA L, AREMEHEEIZ 1ZI 0 E S TO R W ASTEBRAT (2 53A0 3 2 Aiiid— il 25 = A B e e B ONC R
A, KETERE R OE T O/NMERERE D &, RBERERICERE L Q0D KEOTE A E
AL, PENR, EAR, LSEMERL, RNCRHRRZ: EASHEE L, ANEERMAEICR T S L ERDORR YD
Lo icEbhs.

AEEE RAEME L ORI, FNUCHEEETHD. AREHEICH, RAEMRE ERTL, RIUERI
f o TemplaceL 753 b b v, BES DORBEERCEFADMBIZ K > TEERRIBRIEME 51T, &< A
BIZENEY, FEAIZEATZVT IR DNHTHD.

S AREFEE, ARREHE O T, RIS TGS R OE W - ASRE) - i)l 2
UNTHE A RS 23046 L, FEfRCIE, FIORRE, EER RO ICEE RS S N5, T 0Eh, M
BT REE A1, WK X R R L, I R B — BRI R,
RERTHE, BRI IRE RS 23 5 5 .

AEFT, IS, RERERCEICHET 2MIC T2 ARBLEG, Z OIMUN AR EELE A 23 04T 9~ D
BHDHH, RREHIRTIEZ O XL D 2, HEERESCHRERSE Tl Lo b D, Z0lEn
OERTIEZHE VBE TR, MRS AP EERBARSEHICE L TO 25aR < 0. RER
7% zoned pluton TH 5.

EEAEMOEEER AAHOBEMBETRE 25 &, REBERAEEICH LTI, £4#7 emplacement
ORFERETRTH, ZREEEI A MEEAOLER L. LanL, —ETE, L EEmi LR
TiE (FA, 1980), MESAERIEEO—E L Bbh o/ MERE R X 2 8MERIERS A L D LT
0T, BEL LN D emplacement I MEE 71X I v o METH, HWVERETE, »RVELL
BEMERIERZ b7e 2 D L 5~ 7~ OB AR DY, HBOBEM CRIMEDBEIEMSLI nF A MED
EALEBAES I CERTE I 272D THAS.

T AT & AN OBIRIT, MR O TR0 B, MR AT R 2 AR TR
L C~ 7 ~MEE AR, 2P emplacement & 2 W 3/ S 2B EBHRIZH 5. 22 emplacement
DEFEITUL, BRERICE AZFRIGERSE TLABANAN S END &) PRI ER S5 ES
D WREAINEIEE N ORZRBELZLOT, ANAIRLELED TZAREADRITY ROT
bAS.

ACHMEIL, RBERCEECT - FIAEROERIZL > T ODOEFICA~ETHERTWS. ZOMEAE
BRIZE S DB L3 %0,

ANl U7z BIRE L OBE W WE DA 7 < & b —H R OEIR T 2 T IE IR, AEEOPICHAT 260
IZDOWTIE, A L BEBARRRNBERICH T2 bD L EXTINTHAS . Linl, REEREED
PUZHAT D HDIZONTLHE L TRV, ZRTH, HHEIRIC VLT, FERCAHOBEEN D,
FTRCAEFEOHOENRE FH CKRIERICET 2 b0 B2 THL.

B F2ARUEROEML, —MRICPRIE IR, ERICEITIRE A LD, BB TAHD L, R
ANA, REAKRARNSRD, IO ROMMEAKROCRERNMDS. GBI E LT, LiX
LIEF & o, BIKH, 87 8 a2 5<%, ENCBNAAEZ S I b H D, FATREEL, FITH



PO DOIATESNC L D23, FEHEERE D L DREFEHILOFATESNC L > THRFA SN D Z &A%,

MERVAE T, —RICRREE IR AE T, PREEIEHER, U UIEHERHE R OB & < BiEY
D, —RIHTREICZ Luv, IS, BER, MBEA, AREXOREANLRY, BlGEmE LT,
WIRE, SR OMEO DV a5k, T4 A, BLAARELSLSENDLZENHD.

R AL, BREEMITREEREE T, BERRERIEA L bRV, ANV AT A PESER.

T7 T4 MIREALEA IR L CEER SN TG, T~ & 1 ML, ARBEELERICIEZ
D, AREIEHIEAN CIEHE D FE LV O,

TEER AEHEIT, 2RCELCEREERE SIS, BERIXIEEA LIRS - SE ALl #%
BEAIHENFERZ D50, REMARELALEHICEEL, AZRHTIEME S 52 N0
Zu. WIRMICHE T TH, SESF - KA - MAO R EOMIRA L FETD. b 0LELE
HAD7=%, WIRTYH, LIEUIREAD D TRB NS @O R A L B2, KOS Hi it
PIZEE ST, 2L LTEARY LEMSRE S22 5 L0 ) WIRMFHE R H 5. 7ok, Z ORMICIE
WIZDORDImFA MUER BRI 2 L B s.

SaFA MeER  ATEREE O —MOBAIITROAL I A MUERZ 5 =807 e 5. B
ZAE, AR OMERALE AT, RS EHICEET 2308 XLEK100michlzsTIatA b
fbL, BESFAHEZDIEANTIE, ELW “MRERARRE” WEAZBAL TS, IrdA MUEMRIZZ D
FOREME OB SF, EENIRIZS LIZULIZAWE SRS, T ut o MUERIL, —fRicinEil sy
FIZHE L. ANEELE R OKKARY & Boh b7 774 boFicix, It b8 THAL
BoiEImt A MEERZ 5 QO RWEIRR S 2 DT, I r A MUERIIAEAE E OIGE DA,
RIEAMRT T T4 FOIFECHIZ L TR EL LD EEZIHND.

BRI A 1 e NI IREARLE T Ch, WIRICEEE TR Th, BT THD L, 20 L bER LIMAE
F, AHRRRHER O LR X Iofldh & 2 O% 5 D DMELOMBER, AR ORHEAN D2 D
OB UIEUIEAWZE NS, MBS AL, &KL LTInt A NEEWS ZENRTE S, il
x5 ¥H D emplacement (213, ~ 7 v HEEALKARMEM B HIRAYRIICRE REEI 2T LTz L
Th, ERIIEZI e T A MUERRBEL DS TEBE L TEB 272D THA .

B, TZAEAG, BB cIat A MuT 32 ERFINMNIKICH D, FTEZARBLER OEEN
HTIHIEE AL I vT A MUEROREILAZ L OB

TEER AEEHOOARIE LT, EEEE L RBEA RS EICHRT 2 Ut Esln b 5. &
SREEBLE, R, LU RRBDWVIEEBIR T, FRCTZABEAIE, BELTES LA END.
ZTOHIZE, Wb b ovoidal xenolith & LERE 00, #ikd 2 HHEROME R AL INZ&%Y
b5 END. ENENORIFUIZONTIE, KFIF7ZLHTRV.

R A S BE, AEENZARIED emplacement 2 L TWABIRATITIZE <, b & OTRBEA AU
BOBMNEONELZRRFLI-EE, T7hbb, b L0 ORMEREEOWEE )TN &S TORSI, #iks
HoltEEUAHINLTVDHBENE . REEERUEHE & OBl 2 137805 &, FHEaA AT L
N ETRL TR DM, FIRAETEHITEAE > 5 037 0 TN I B INZ L CO Z o TV A GAENRH 5.

EBR  AEFHOLFHRL O — MR, B AL S OV (ARAMAKI et al., 1972) 12



H5E MRTEHEMOIFHAIR

Chemical composition of Funatsu Granitic Rocks

1 2 3 4 5

510, 74.22 66.38 59.42 62.65 60.62
TiO, 0.15 0.43 0.52 0.69 0.65
Al;05 13.96 16.17 17.11 16.42 17.70
Fe:0; 0.76 2.00 3.02 3.00 2.80
FeO 0.51 1.98 2.71 3.14 2.55
MnO 0.02 0.07 0.10 0.12 0.13
MgO 0.23 1.34 2.33 2.70 1.67
CaO 1.16 3.75 4.05 4.40 4.26
Na20 3.42 4.01 4.72 3.59 4.52
K0 4.81 2.69 1.30 1.85 2.83
P05 0.21 0.27 0.35 0.18 0.33
H,O(+) 0.48 0.67 3.02 1.13 1.12
H.0(~-) 0.14 0.22 0.60 0.08 0.34

Total 100. 07 99.98 99.25 99.95 99.52

1 MRrBRERCEE TNS8072702 IKREEHFWEFEIIN TR, EE
e GFrEitEE)

2 RBERTEAENGE TN58072703 @M, Hi4E, AL

3 BERN-—7Fas TNSS071910 @eRHEFHREE/IH  Xig Gz
TERE)

4 ARIFRETE —vaE TNATI01601 EERF®EE/IN #ET
FEIEEE)

5 BEFM-—FaE TN58072409 BEFRBEIN  HEsE
#it, Hf (BRETEEE)

A
1, 2, 3 B 5: KB
4: WEE—R

< BRBE, —IZSIO,, FEORTUMgOIZZ L, Al,04, Na,OKUK,OIZEt A TS, E7,
Na, OlTK , OlZ bl L CT—f%iz 2\ (5 5%).

FERERAETORR REEOMBERIIKRO LB b5, XUDIL, F2ARESEAN~ I~
HOBEAZBZ L. I~ TRRIEAbHY, Int g MUMERHb B EZ. O&225WT, ikl
BN~ 7 BN &Rk 22 A4 emplacement 2382 L, &ERMICIZI )4 MUERS &S
BIY, FAGHTIEI A MEBAZ TS BIRSRE L. It A MUEHOBERIZIE, 28
TER DA B & O3 2 TR R SIS B b - 2 7.

~ 7 HEE A L 2R emplacement D3, LD & D e RRAE M & TRBA RS H T 2 D
EERGPALBICEN TV, HAEBIZXT 5~ 7~ ADGE, B EIRO M PIEFE ORI
BERZHI=2 22 LI3MbnTn5EZATHH L (WFPRIEA, 1979 ; BRR, 1979), AXiEHk <
b, MEEREEO B E B 2 b D /IMERSERIC KD BMERIER N Lo b Tnd (i,
1980). LU, ARHAERATEOREIROTRERZERCEIII T 2 8AMEMITH 0 L < bho THan,
Aa D emplacement B AYD < ATWY, EBELTWZD LTORDIZ WO E LIV,
REFOFRE IOV T, HEZICIE, ARABEES, Yo Fk—AmidoFRERIC
AlBBbh b Z & LA RV, FRLRES T, K-ArE5 S Ro-Sr &8 7 4 Y 7 a4 1%
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BXZFI180MalZEH T % (SHIBATA et al., 1970). =721, FZAREROAAIZIZK-AMEST
215, 21IMaZR ENH D DT, EEAEH DO —EIXI8OMallfinS6iE LE > TW=DTHAH (YEH -
R, 1978). WIFHIZHE X, FEZBK—Y a2 T/HOEKEEZLTINWE Y THS.

N. 4. 2 HJIfERS

AACRETE, AXNEHUACTERE, FIE AR S AT T ~EN RIS TR i AIERPE R T,
B AL A2 55 AR EORE 2 A TH 5. AERERITHTT T, REEREEL O =4
JE DO RIBLE ~72CCHRAE A ISR B L5 ICHh 2D, LonL, WRIERAEPINEEL L T2 ARG
o TWDHOIZ, JEJIHERET, EITHERIZIZIZEMAN SR B0 ML B, BEENICE
RAPEE AR 2 OATHR Y, RS L3RR 8030 Db H DD T, —IGMSE Lz ak e
LTHkL.

AACRE O, IZTAR-FEE S IO, tEFekm, & SH14kmIZEL, EEEKRIT—H%
DOENTEHELE=AEC L VT END. ATEEEITEOTICRBANEHOREIEKE & KX sa
KELD 2, FZOBERMO—EHTHOTHNITRBEREEO EEEEFICHET 5. AR TR
EREOHE IO —HRFEHL TN D.

KA O TIE, =l & ~72 CORBRAE RGO P HRPk G OFERiAE O/INE R BT 5.
ZNHO/NMERETEOTIC b AIERAICBIRT 2 b OB D N EX bR LA, —IERNCE Y Ho
noTHL.

AACTE & A AT E TG KB & ORISR AR I = TH 5 &, 700-400mDAb~p IF & TS
2 IO 20 VR A S o T, ETRERERCESE, TICARIERE BT 5. BRIV
Sy ORI, REBEREHEOEFERN 22 < 5 ATV DN, BRGEEIC K-> TR S NIH
SBEV. FHD FHIL, WERA00-200mOFE) [ OREE T, @AY O 700 EBHHIRLO %5 LA
D3 ZOHILT, RERENRBERSEEZ L —7 « XUF U RE LTS Z LI, JFELRW
RNEDITAHZD.

ATERAICIE, LIEUIRILK OV EATIHRER S Sbid. ok, ER-FMEENZWES T, K
EE DA T INET AT TH 5.

AL, ARBEE THRI BRI E CTE(T D RS T, FREEHTRIRIC AT 2 SR Ze i E LS A1
K BRTRICHRL TH D, T< —MBICANA Z 5 IERKEE bAVWIEEN 5. PRiOEREL,
HRORERIICE L, MRHERE IS ERONITIC S, BENERICITE 2, C8EEEZ b o2 bR <
FWEL, TTI74 MOXT w24 M 6%, BROBEHREZ 2T 5.

REZBTTHDE, PRPILRIGRSEIE, FICRER, MREA, SRARHENGRY, DEO
HER, MEOSIELOBKA % 5< T BERTE, ££0.5-2.0mm, #FEATHSISREAT S,
MAELAL, LIELEMEA 2L THSRICEEL, BlommiET . fRIEAIE, 20 bk
B3R OTFEAY T L—ATHD.

HOORNE LD DMRAERAE, —RICT 774 NET, MOBRER, MRS, REAEKOE
PNy, PEOAZNZ ST, —HICCRMENET S, BENT, £1.0-1.5mm, #HET



EENE L. WMREAIR, MBERITEER, #1.0-1.5mmThs. MEAITEHNRELLS, NES
TEBAEZHULSEIZY LTHDA, BoRRELY 37 L—2Th 5.

R BERAE R PIsEE  TNT72112804 & (L UL SRR I BRI AT Eisg

AETHETRE T, (HECiIT =2 NERRZ V. ST THRDE, AETE, BER, MRER, #E
AR OHEIEEEE L, PEOSHIEKOEKAZ E L2 5. BEME, £10-16mm, 1Z& A EREALL T
LM, bEHLRETHSTEL ) THD. MRRAIL, FABEIIME THID DML 55, REAIT,
AR EIEAE, #£2-3mm, ZEMSELL, ZEROAENEZ S A, BORIEELY T/ 1L—2THS. A
L, FR2-4amm, BERESEAE L. I SIS N REET S,

N. 4. 3 EiEfEls

AR, ARBMEHSACIGE, BRI, AREN R OEIRRICIE S ST R T, EITE
e & &b IORB LR A 55 A RA T O EEERA Th 5. AIEMAIE, LB\ R L OB
BAEO M IMEHIE I T 2N E A U, AR R E A RIEHS A~ A < DN Tn g,

APefEE, THEAKE] (BT TEREMPIIRE" Lma Lioh, ZOREREHOMAIEL
MRT=DT FEELRE EHO7odlboTh L. RIEREE, BRI (1956) ORISR,
ABRIED (1956) DJ\RAERYE, MRE (1974) O/h0)I—REFFJIGEREA /e & & 2RI KIEn T 5.
AL A ODFIL, [ FIFHEEFEIS, E2-5km, £ SH25kmiZbiz> TOANY, REEL RS HE
WCEAFIWEREGT, TAEBROE SHBICRESICBEON 0 BIEERTHET 5. AR
Wi, AAGkAE OVERSEH LTS,

AR T T2 AR OHERE A D> Tnd. IEILAAIX T2 ARS A2 B, T2ARRE
FOP~EREABERERE LAZEETND

AR OTRBRZE BCA A~ OBIRIE, BRI & AR ) 10 sk CIX T 2RI 3~ 7~ PED B A
L, BIEZOWEGFHIE CIHNEFLE AR EICI v A MEEAZ L, Lo bMRHRAERRZ & 4
BEEHFIZLAZEE TS, Lo, RIERERORIZE, REZRGSEO b O &b s AR K
ERLUVRRIZOZ>TWEESLHY, HEHE emplacement OFHNTITAZNET, HOEE T~
T, EnizI vt A MED emplacement 2 L7=H Ot Lit7au.

ERPIRS TN 70112701B & (LREAES\BRT AW, FEFEHT Tt

AEOFTE, FoAR L ETHARAD < A TNDR, AEEMHETE L5 2 Hbh s Rk, #kiosa<T,
RS EOBERO b O L 55, AEIEF TS L, BEN, ARA, ARRUBREGLY 20, i
DFGEJ OBEIR A % 5 < To. BERFIDRET, MEL, BO0.5-1.5mm, #EA D LWANR D RIERT 5. £
EAE, EEF, f&2-5mm, 1RV EEL, NESLBAEAICERENTVD., fyEA) 227 1—2Th
5. WAERIE, #3-6mm, LiZUIE, BERIRICRS.

N. 4. 4 HNEEHEE

ATERE L, AREHISREEEICSH o T, BIINRETRAE S, REsEHCE T, B335 L ZHH
BRAEFAD EEREEH WIS O OTE AT, RS EHOE) IS EOIRIT I 2 B <. AL
IER4km, RIMI2kmDO K& &b 5, MEALREEOM O E I8 T 2 HEE LV O T



MEEO—BEEZD. MEERAEE LT, REEZERGSEONEII T 28 KO P TomR KT
H5.

AICREEE, ANA b—F s, AR RERERENRE K ORERTEREZ TEME T2 50T,
LEEDNEIZAMAUD & F L ~ELS U 7= B (zoned pluton) ZIERT 5. BHEAERMGE & LTI, 4+
WOAPE b= VRO AU 0 e Ko THOMT 2 BEIC D ESN TN LD T, Rgfis i
WS LW ) Z e TE L 5. KRIERE O REHEED DT L2 CHmME TR T 5 TRk o
A, ERESE OBMRDSH S TRV, TERPIREECIEVEE 2 b 0.

OB b =T Y, TR S 2 IS OB R TE . b= VARSI Tl
FUCTPAT 22 A PR OBFIAEE LV, s O PO BREREAE M DIRAS & —0 CBRZS o B e
T 5. FHRBOTRDBELS T, REBA R & ORI O X 5 T, A RNERICS 5K
DOIBRZE B O T A S A D Z > T 5.

SO b—TJ L &R O A B RERME MRS L 0BT, KBTI R B A
BURZL, YU RATINEARRAY v FHTHS. LnL, —T, Mg OWBA 7R FRIAH bR
2B DOT, N MBI TOBED LB D00 Livdew. I o PO RERE W Pl s
&R o BERE RS & ORI UIE LIZEBIA T 22 L < THROH L TR,

AAEREOAPA b—TF AT, EICABRAE OB X5 HTHER AL DD, BT
WIBCTATTH D, ARIEBERIEMIIRE T OV TIE, BRI TETRHIER L D bR LA AME b
—FNVERIEEFE L2, BHAEL IS ATl

AAERE T, FICANA =) VEIEESRE O RN OBEEMAEZ < S<ER S, FL0emiT
O/NASEAFIRICESI L2 (21K, BEMOKRMR S ENTW 55, ARA BRERALRN

F2A FIRAERE, BAMED N = VTP ONRIESREOAEN RS
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A CRERERETRICHL S ENDN, FHbEL DR, —IT/hE.
AR ORI ORBEE AT B T2 2 DEMARIEMIZIZ L A SIS ThRy. b Loz
LTH, HLLOOEENDTHA .

Ak RERAE S TN 58072702 I B URFHIERE IR 16, WERA (b5, ok 1)
BAREE O th i

AEFEAEMRIT, Hrttbe<amambZz L. BT A5 L, RChiEr{b LeRER, MiRA, #
RARCRENSRY, T OROSIE, BKAKROI L a A% 5< de. RURICHIRL Shilk, 7774
NET, INADA MPELSHETD. BERER. 5-1.0mm<T, F&ALHRALT L. BREAL,
HIZC, ££0.5-2.0mm, MERAMENEREL, NRUZBEBLER L. BEAIT¥EATY, £0.2-2.0
mm, ZE L TAEREZBRT 20, BNIRELFY T/ L—2ThD.

BERERDIRE TN 58072703 W RIREWRANE IS FT6%, HERRE (LFEHMRE, #H5E 2)

RGO P, ARAEE £V

AEE, R, BRE, MANETHD. BETFTE, RICEERS, MEER, AEEOREALVRY, D
BOF X ALK, b I DEOSKILE NV a Ui a 5 < Te. BERE, £20.5-2. 0mm,
FELWRET, —fieabd 5. MRMEAIIME, R2-4mm, M7 0L MAREEREET S, REAIE,
FHE, ££1.0-3.0mm, ZAOEHLTAHEREZEL, BOMICHRRAICZRSNDS, bEb & DMARITA
VI L—RA—T v FvreBEIonD. FEAUAESEEaunRICED VW20, BIEOE2mmAETE O
fEOL 2720 T 5.

BER b—J /L5 TN58071910 I B IRHEIRACE IR KM (bFfHak, 5K 3)

BHAEEAH, AT ORY ICREREZETES.

A IR, OREEE, FOFIERBDS. ST, FICEER, MREA, MREGROGENLRY,
DEOFIE T D BEOBRE ROV L 3 i E 5H< o, BERE, &2-6mm, ZHZELL, FIEA
MNAAROSE S ABRZRT 5. BEATEMRREAE, 22-6mm, ZENELVD, BSET7T T
Eiohb., BREAE, W, Rlemk 2252050, MARAMERL < RETS. AELMIET,
WREA & ATIREAICS DRTREICDRN. A5 - AZE - 585 AHIRSFEET 5

APAABRER F—F s TN 47101601  IEEREBRERE AT W ((bFHAR, HoER 4)

ARG TFTIRAC RS ORBRIAE RS 23 EIC DT DHUBIZ & V) O Z SNSMED F—F B 0—# b L. HURE
BTFZABLFOWC WA, 20O XS RERITHHEAERE O FZARIC b2\ AAE1E, W, Tk, #50

CHWVHATHIEDR B 5. SR THD L, REFRER, ANA, GEEURRAZELL, BEOTFZ a6, #&
IROPKAZ 5 . BERTRET, B2-3mm, 2HLHET L. ANAIT, FAK, B2-5mm, &
T, BRBZOBER1S. VX LERERZOAT 5. AL, FEE, #£1-3mm, Bo3E4s) 27
L—ATh5.

N. 4. 5 HRIEEE

AACRAEE, ARG T 0 S, BB 1 PRI I3 2 L T g 2/ Na kT, IR
BHERCEE O A R ORI BT 5 b O THDH. REMAEIL, MHAEG»LRY, ToARREzZ L
Hipbhiau,

AAC AT < B ORE T IO O R SAkmO AHH 24 %
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AFC A & JE P OB AT & O BRIT LA B e~ 7 < HEE AT, $LWEER % b o 7o il
BERTNTBIEEND . BMERERITIZE AL ELLEDIT .

ATCREEIO FEDERE, W@, MR RERERS T, MEBEEAOTFEEMICI T TN DN
BT, BEAOIZIET, WAMICZ L, £~ I EEATRBARCEICHE L TV 5 57
EMZR VR TH L. Ik - KR (1959) OB BHNIC L5 HEREREAIC L 5 &, Ml b Ra i — s
10, 000cpm (count per minute) T 5 DIT, 451320, 000-22, 000cpmiZiZE L, FERAT DOFEAL RS
KR THD. EOIMFHIBIRILELETZ L T,

N. 4. 6 fREiERE

ARACRENT, MEAEREEIETO b o &b K& RARIEER T, REELRCEEHO S ERO BRI,
iE2-6km, & SH40kmIZHiz - THAiT 5. RKIEHIKIZIE, ZOBREEHOIE DT NICHE N
FTHTERWV. AIEREE, FEMIEAR, RkE, B, MRRABROBRIERE TH 523,
AREMEHITZ 53403 2 DX, JHEHOWL SRR HETH 5.

ARG, AREHESIC WL, RBARBSEEICK LT, Wigniaiiie bbb, Fktoibis
BOHIGA~N- T, REBEREED L > RSCTFIRO R A 55 1725 B A 72 BR 2 R B 7
BDOEZEDZ > TNLORFENTH D, ZRIED emplacement % L7520 ThH A 5.

BERb—T V8 TN 58072409 W RIREMIRNE)IN 04 B3l (bsHk, H5& 5)
inHEAE R ORI E R0 R E Oy

A, PRL OV, BOATHENHS. BT T, FICBER, BER, BRRTRORENS A
0, SEOAIE LBIROTF ¥ o h, WK, SRS LS A & b7 0. RERE, f&1-3mm,
B I ABOTEOLENT 5. MRAE, 220 ABISIVEAT, S2-6mm, RifEE2L, Ty
TV, MRTAY A7 L=2ThD. BREAE, A, &3-tmm, BRAZIOHNILNRT S, IR
BA FREL IS B,

N. 4. 7 /INEEB&E

REEE SR O TN, KO REERB DT D, 2O TH, FHRIERECHRLLRED X D1
WEACHAEICBR TS 2 L08, PRV ELAARLDLH LM, SSINSRIERERICOVWTIE, Yo
L BRBERAEHICET 2 b O0b bRV ONRZW. b O/NMERSEERIE, —ICIE, Bf, MR
T, FLLIARBWERZ ERZ. IMERSEERIT, ARRIEHIROTRERZ SR O BRI T 24, KRS
ZOWEY:, KRR, BMEHLWVIHEATIIELIEL, BREEAD SATHML, Hx oHilkT
LRea LS L EOZW G THER 2 E W25 b 2 < e,

AL RBA SR E OBEFRIE, 5, HRTH D Z EBZ0N, AN AERREZE > THD
&, RENZANED emplacement & L7ZBEWVAIR . AAOTRBARCEEICH - 2 MRS L <
Do TV, Flfi— KB CIE, fEA (1980) IC&->C, /MERBERDE Y TOEMREDE(
NI LMD HITWBN, TXTO/NERERN Z O X 5 B2 H1- 250850, LT
V. et MEERE ST, IRERABRERRICZR > T2 b Db d 5.
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V. & # & Ak

TR RS FE K O EAE RS B O /A MU 1, 2RO KISR0 T 5. T OERO
W20, JekEi TS =R O RIS R T 5 E B X DN AHHANRD 5 END D, TOIENIT, HE
B OB BUAECANEIE A L e R 2 b, 20 L b EBRIER % 5 - EERks H 5 (%
R, 1957). ZHHOHHIENRIE, ##e LT, BELILEOEHEE L H, BAD bIERAEMIRA A
DZATWEY, BRRIERZ 50T, T7F /70, 5EHA, MVAA, Feh, TANA MR
TR L CW2ET, FEIRE KAEn D, BERIERICIEIZHEBBEDOLORH- T, FLWLHOIX
EEANAEZEL, HFERICRY, BEE L OFRH REERICR>TL 5.

AREHHRIZ BT H i HEEIRIZZ T, MERITR L2 E 0 IEsnicE . BIkEEF 56T 5
ZENRHY, HERIZRBELOKERWLWNLTHD.

WEAIRO AT & ATHRAMECEFHEICZ LS, Z2oHFmbEAIINTIEZRY. £z, 2OoRE X
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(Written in 1980)

(Abstract)

GEOLOGY

GENERAL REMARKS

The mapped district is situated in the northern part of the Hida Mountains,
central Japan. Geologically, it lies in the Hida Belt which is the northernmost
belt of the zonal arrangement of basement rocks in the Inner Side of Southwest
Japan. The Hida Belt exposed in this district is mostly made up of the
Hida Metamorphic Rocks and the Funatsu Granitic Rocks (Table 1). Overlying
these basement rocks, the Tetori Group of Late Jurassic to Early Cretaceous
age is exposed narrowly in the northern part, Neogene sediments and volcanic
rocks of the Tori Conglomerate, the Usunaka Rhyolite and the Hokuriku Super-
group occupy largely the northern part of the district and a part of them makes
a remarkable graben structure. Pleistocene and Holocene deposits are exposed
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in mountains.

Geotectonically, one of the characteristic features is large-scale displacement
along younger faults, probably in recent times, whose trend is predominantly in
in the southeastern half and in NNE-SSW

in some small areas mainly on riversides and some elevated flat plains high up

in the northwestern half.

HIDA METAMORPHIC ROCKS
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Main part of the central and largest mass of the Hida Metamorphic Rocks,




called Miyagawa Mass, is exposed in this district.

Distribution and structure

Distribution of the Hida Metamorphic Rocks makes an arc-shape convex
southeastwards. Their structural trend is roughly parallel to this arc, partly
disturbed by tectonic movements of far younger ages (Fig. 7).

In terms of structure, the Miyagawa Mass comprises two parts, strongly
folded peripheral zone and main mass. The peripheral zone is developed to the
east of the Sombo Anticline and to the south of the Atotsugawa Faults. On the
other hand, the main mass extends to the northwest of the peripheral zone.
The main mass of which structure is gentler than the peripheral zone has
also repeated folds, more opened, with axes in a N-S direction. The southern
part of the main mass has folds with half-wave-length of 5-8km and dipping
less than 45 degree. The northern part, however, has again a little steep
structure dipping usually more than 60 degrees. In northwestern corner of the
district, Koshimizu area, an isolated mass of the Hida Metamorphic Rocks is
exposed and has a nearly closed anticline structure, called Koshimizu Anticline,
with steep dipping.

Rock facies
The Hida Metamorphic Rocks comprise various kinds of rocks among which
gquartzo-feldspathic gneisses are most predominant. The rock kind exposed in
this district is divided into three metamorphic rock groups and one minor
granite which occurs always in close relation with the Hida Metamorphic Rocks.
They are;
Aluminous metamorphic rocks
Mafic Metamorphic rocks
Calcic metamorphic rocks
Amo Granite
Characteristic mineral assemblages of each division are;
a. Aluminous metamorphic rocks
Garnet-biotite-plagioclase-quartz=microcline
Biotite-garnet-sillimanite-cordierite-staurolite-quartz—plagioclase
Biotite-sillimanite-cordierite-staurolite- (rarely-andal usite) —quartz-
plagiocalse
Corundum-graphite-muscovite-plagioclase* microcline
b. Mafic metamorphic rocks
Hornblende-plagioclase-quartz
Biotite-hornblende-plagioclase-quartz
Garnet—hornblende= biotite-plagioclase= quartz
Clinopyroxene-hornblende-plagiocal se
c. Calcic metamorphic rocks
Clinopyroxene-plagioclase-quartz=* microcline
Biotite-clinopyroxene-plagioclase-quartz*+microcline
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Hornblende-clinopyroxene-plagioclase-quartz
Calcite
Dolomite
Skarn: (clinopyroxene, wollastonite, forsterite, chondrolite, scapolite,
vesuvianite, garnet, phlogopite and epidote)
d. Amo Granite
Microcline-plagioclase-quartz (+ some mafic minerals)

One of the characteristic features of the Hida Meatmorphic Rocks is un-
stability of the rock facies, such as frequent changes in composition and
texture. The original rocks might have been a series of extremely immatured,
ill-sorted sedimentary rocks with a subordinate amount of volcanic rocks.

Metamor phism

The Hida Metamorphic Rocks are considered to have suffered from poly-
metamorphism. Diagnosis of each metamorphic event, however, is not yet
established satisfactorily.

The mineral assemblage of the aluminous metamorphic rocks seems to indicate
amphibolite facies in most of the Hida Belt, probably of low-pressure facies
series of andalusite-sillimanite type. The Koshimizu Formation, the northern-
most formation in the district, carries an assemblage of intermediate group of
low-pressure type, staurolite-cordierite-sillimanite. Apart from the prevailing
low-pressure type assemblage, to the south of this district, in the Hida-Furukawa
district, assemblages of clino- and ortho-pyroxenes-hornblende-garnet-potassium
feldspar, and corundum-potassium feldspar are found. These assemblages sug-
gest an existence of higher pressure type metamorphism than the presently
prevailing low-pressure type metamorphism and are probably of granulite facies.
In addition to these granulitic assemblages, assemblages of eclogite facies are
reported from the Momose-Mizunashi area in this district and also from the
Hida-Furukawa district.

Incidently, in the Unazuki area, far northeast of this district, the north-
eastern end of the Hida Belt, there is found an assemblage of medium-pressure
type, kyanite-andalusite-staurolite-almandine. Its original rock is of Carbon-
iferous age as verified by fossil.

Isotopic age determination on the Hida Metamorphic Rocks usually gives ages
around 180 Ma but some U-Pb ages and Sr whole rock isochron give ages of
Precambrian. So, Precambrian metamorphism of high-pressure type is assumed
to have taken place prior to the Triassic-Jurassic metamorphism of low-pressure
type.

Stratigraphically, there are few evidences to determine the age of the original
rocks and the metamorphism of the Hida Metamorphic Rocks. No direct contact
with the Paleozoic formation is found. The oldest strata which covers the
metamorphic rocks unconformably is the Tetori Group of Late Jurassic-Early
Cretaceous.
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GRANITIC ROCKS

Amo Granite

Amo Granite is a peculiar kind of minor granite in the Hida Metamorphic
Rocks. It is always small in size and makes lense or sheet parallel to the foli-
ation of the metamorphic rocks, or veinlet of irregular outline cutting the
foliation of the metamorphic rocks. In both cases, it is usually less than 1m
wide and 10m long.

The Amo Granite is coarse—grained, light-colored and often has a pale bluish—
grey or purple tint. Under the microscope, it is felsic, composed mainly of
microcline, plagioclase and quartz. Minor mineral components are muscovite,
biotite, garnet, iron ore, etc. The volume ratio and the kind of mineral com-
ponents are apparently influenced by the composition of the surrounding meta-
morphic rocks. It is assumed that the Amo Granite has a close relation to
the Hida Metamorphism and might have generated nearly coevally with the
metamorphism. A group of them has a Sr whole rock isochron age of nearly
700 Ma.

Diorite and gabbro

In the Hida Belt, minor masses of diorite and gabbro are sporadically exposed.
In the metamorphic rocks of mafic composition, there are sometimes found
sheet- or lense-shaped dioritic or gabbroic rocks measuring several meters wide,
entirely free from foliation. They are considered to have intruded after the
release of stress in the main stage of the Hida metamorphism.

A large mass of mafic plutonic rocks is enclosed in the Shokawa Granite, which
belongs to the Funatsu Granitic Rocks and is called Omaki Diorite. A small
part of the Omaki Diorite is exposed in the northwestern corner of this district.
It is petrographically heterogeneous, from gabbro to tonalite, and is mostly
diorite and quartz diorite. In parts it has weak foliation, and in some other
parts is mylonitized. Its age of emplacement is not known but is likely to
be prior to the emplacement of main part of the Shokawa Granite. Probably
it is an early consolidated facies of the Funatsu Granitic Rocks.

Mizunashi Granite

Near the southwestern corner of the district, there is exposed a small granitic
mass called Mizunashi Granite. It looks similar to some facies of the Funatsu
Granitic Rocks but is far more heterogeneous and carries abundant inclusions
of metamorphic rocks. Its Sr isotopic abundance is quite different from the
common facies of the Funatsu Granitic Rocks. For instance, its Sr initial ratio
is fairly high, more than 0.710, while the common facies of the Funatsu Granitic
Rocks have the same ratio around 0.705-0.706. It is supposed to have been
metasomatically emplaced in the Hida Metamorphic Rocks or to have been
strongly contaminated with the Metamorphic Rocks.
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Funatsu Granitic Rocks

“The Funatsu Granitic Rocks” is a collective name given to granitic rocks
which are emplaced in the Hida Belt probably in Triassic-Jurassic age. They
cover large area in the Hida Belt as well as in the mapped district. They are
exposed as several isolated masses, and called Shokawa, Usunami, Utsubo,
Moriyasu and Funatsu Granites, respectively.

The main facies of the Funatsu Granitic Rocks is generally divided into two
types as follows;

Shimonomoto type———quartz diorite, tonalite and hornblende granodiorite

JiFunatsu type biotite granodiorite and granite

The Shimonomoto type rocks tend to locate in the peripheral zone of a
granitic mass and the Funatsu type rocks make the inner core. This zonal
character is typically observed in the mass of the Utsubo Granite: the outer
zone is hornblende tonalite; the intermediate zone is biotite-hornblende grano-—
diorite; the core portion is biotite granite, fine-grained and light-colored. The
Utsubo Granite, thus, is a zoned pluton.

The Funatsu Granitic Rocks have few evidences for their geologic age.
They are covered by the Tetori Group of Jurassic-Cretaceous age and are
intruded into the Hida Metamorphic Rocks and also into the Carboniferous
formation. Their isotopic ages are concentrated to around 180 Ma regardless
to the determination method employed.

They were formed through three types of emplacement, that is, magmatic
” Usually they
gave little contact effect to the surrounding Hida Metamorphic Rocks but
occasionally they gave effect fairly of high grade. The reason of the variation
in contact behavior is not known yet satisfactorily.

Particularily the rocks of the Funatsu type suffered easily from alteration,
and thus, their mineralogical and chemical investigations became difficult. Some
features, however, are recognizable, such as the predominance of Na, O over
K, O in almost all the granodiorites and in some granites.

In some parts, they contain inclusions derived from the Hida Metamorphic
Rocks abundantly. The inclusions often retain original sedimentary structure
which provides a strong support to the metasomatic emplacement of some of
the Funatsu Granitic Rocks. In addition, dioritic inclusions of various size
are also found ubiquitously in the Funatsu Granitic Rocks.

Fairly large part of the Funatsu type suffered easily from mylonitization.
The mylonitization is especially conspicuous near the border in contact with
the Hida Metamorphic Rocks.

intrusion, metasomatic emplacement and “mylonitic intrusion.

OLDER DIKES

In the Hida Metamorphic Rocks as well as in the Funatsu Granitic Rocks,
there are intruded many dikes. Some dikes are of Tertiary age and the others
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are older. The older dikes are metamorphosed in various degree. Nature of
metamorphism is usually of greenschist facies or lower grade and rarely goes
up to the amphibolite facies.

They are often intruded by ramifying granitic veinlets from the wall and
have intersecting joints common to the wall.

They are petrographically divided into two groups. One is of mafic to inter—
mediate composition and another is of felsic. The felsic ones occur rarely and
are mostly rhyolitic. The mafic ones are andesite and basalt of various com-—
position. After the metamorphism, actinolite, prehnite, epidote, chlorite, albite,
etc. were usually recrystallized.

These older dikes are considered to be synplutonic dikes associated with the
Funatsu Granitic Rocks.

TETORI GROUP

The lower part of the Tetori Group exposed in this district is called Kiridani
Formation and consists mainly of sandstone. It is intercalated with conglom-
erate in the lower half and with black shale in the upper half. The Molluscan
fossils in this formation are as follows;

Dichotomosphinctes kiritaniensis SATO
Nipponitrigonia sagawai (YEHARA)
Nipponitrigonia sp.

Myophorella sp.

Gupiteria (?) sp.

Nucula sp.

Nuculana sp.

Astarte sp.

Pholadomya (?) sp.

Plicatula sp.

Mytilus (?) sp.

Comptonectes (?) sp.

The upper part of the Tetori Group is called Nagatogawa Formation and
consists of conglomerate in the lower half, about 250m thick, and alternation
of sandstone and shale in the upper half, about 300m thick. The plant fossils
in this formation are as follows;

Cladophlebis browniana (DKR.)
Onychiopsis elongata (GEYL.)
Podozamites lanceolatus (L. & H.)

The Kiridani Formation is considered to be of late Jurassic Kimmeridgian

Age, and the Nagatogawa Formation is of latest Jurassic or early Cretaceous.
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FELSITE

Rarely felsite dikes are exposed in the area of the Hida Metamorphic Rocks
and the Funatsu Granitic Rocks. Their age of intrusion is not known but
they have a possibility to be correlated to the felsic dikes associated with the
Nohi Rhyolite of Late Cretaceous to early Paleogene.

TERTIARY

Tori Conglomerate and Usunaka Rhyolite

The Tori Conglomerate Member is composed of arkose and conglomerate
including orthoquartzite gravels. The Usunaka Rhyolite Member overlies con-
formably the Tori Conglomerate and is made up of welded tuff of rhyolite
whose K-Ar age is 25-24 Ma, latest Oligocene or earliest Miocene. The dis-
tribution of both members is restricted to the Toga Graben.

Hokuriku Group

In the mapped district, the upper part of the Hokuriku Group is not found
and only the lower part is exposed. The lower part of this Group is divided
into two formations, Nirehara and Iwaine Formations. The Nirehara Formation
consists of conglomerate and sandstone, about 100m thick, and overlies un-—
conformably the Hida Metamorphic Rocks and the Funatsu Granitic Rocks. The
Iwaine Formation consists mainly of andesitic lava and tuff breccia. The Iwaine
Formation is more than 700m thick in the western part.

The Nirehara and Iwaine Formations are possibly of early Miocene.

Naratoge Formation

A volcanic formation is exposed in the southern part of the mapped district
and overlies the Hida Metamorphic Rocks and the Funatsu Granitic Rocks
unconformably. It consists of augite-hyperthene andesite lava and tuff breccia.
It is considered to be correlated with the Iwaine Formation.

SHIOYA FORMATION

In Shioya area, near Utsubo, there is exposed a small formation called
Shioya Formation. It consists of conglomerate in the lower part and volcanic
rocks in the upper part. The conglomerate contains ill-sorted, angular, large
blocks of granite, often up to 10m across, embedded in a sandy matrix which
gradually changes upward to tuffaceous matrix. The tuffaceous rocks are partly
andesite and partly dacite often beautifully welded. The relatively lower part
of the tuffaceous rocks is partly rhyolitic.

The Shioya Formation covers unconformably the Utsubo Granite. The
pebbles of the conglomerate and lithic fragments of the volcanic rocks can be
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referred limitedly to the materials derived from the Utsubo Granite and volcanic
rocks of probably comagmatic origin. Therefore, the vent of the volcanic
effusion and also the source of the pebbles of the conglomerate are assumed
to be not so far from the present distribution.

QUATERNARY

Numerous small terraces are found along the Miya—gawa and other rivers.
They are usually made up of gravel beds. Exceptionally, several terraces to
the north of Inotani are made up of andesitic materials.

Fluvial deposits are found in narrow areas along the rivers of Toga-gawa,
Momose-gawa and Onagatani—gawa respectively. They are made up mainly of
gravel beds.

RESOURCES

A few metal and non-metal mines were once worked in the mapped district
but now all are closed.

Magnetite

Four mines, Odaka, Jinzu, Kagasawa and Suganuma were once known. Among
them Odaka, Jinzu and Kagasawa mines are distributed closely in the Inotani
area. The Suganuma mine is one of magnetite mines which are distributed
along the Atotsugawa Faults. Type of mineralization of all of them are meta-
somatic deposits replacing crystalline limestones in the Hida Metamorphic
Rocks. Their ore minerals are mainly magnetite and pyrrhotite. Their gangue
minerals are mostly hedenbergite and garnet.

Graphite

Graphite flakes are widely included in the Hida Metamorphic Rocks derived
from sedimentary rocks. Especially in aluminous metamorphic rocks, graphite-
enriched beds are often found. In such graphite-enriched beds, graphite easily
concentrates to form graphite deposit.

Once there were a number of graphite mines in the mapped district. They
were Uchinomyo, Kanidera, Tani, Sugihara, Katsuno, Naoi and Suganuma
mines.

Graphite in these mines is scaly and makes usually thin lenses intercalated
with the metamorphic rocks conformably. Sometimes it makes irregular shaped
deposits probably by deformational movements to give secondary enrichment.
Granitic veinlets are often developed in and near graphite deposits, probably
helping the concentration of graphite.



GEOLOGIC HAZARD

Two kinds of geologic hazard are known to have brought big disasters re-
peatedly, in the mapped district.

One is active tectonic movement related to the Atotsugawa Faults. Several
hundreds of people were killed by the 1857 year’ s earthquake in the northern
Hida Mountains, especially in areas along the Atotsugawa Faults.

The second is landslide in the Tertiary volcanic rock region, especially in the
topographically steep region in the Toga Graben. Here, relatively low land of
Tertiary age and also a part of the granite area nearby have a tendency to
provoke landslide easily. Large land mass of several tens of acres had moved
sliding and is yet moving, although at a slow rate.
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