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BERI 1 ~3mm TCHiAMICEL, TO2OME, X =KEHBNO, Y, Z=%
RSSO TG, BT RIEMRMBEERERAEOZTN IO ER > KW (y = 1.666
~ 1671, ARG AREDPRENERMER RV YT 2 )V ZISEHET ZHEICOHREN
CAHRGFHEL, THAEZEZL, ZEIPELL. BRARASOR2AKCDEST, b
HCTRH2MNEBEWICHFAL, LTREET I ~2mmOEHBHRKERZET LN
H5

IL. 2. 5 PER)IHERGS

AEZAUE T 2 ARERIEA ORI T D, YKIEO R LD a3 %z
A, EHICHITBR UMY Il L THMmY %,

s, FRLO AP A RERMERAMNR S Z EAEL, 1 ~2m D7 IVAY EAH
B LT, BELPRENE 2R T M2V, FaiyeL v XIRIEEEaOEY (1%
10cm) OBRINC K > THIRMEN DL 5NTWVED, —RICHFDFHL S Id%

FE5)  SEMIFBEL %2 ot LIRS IRTEREICIE S 4T 5,
FE6) BRI S OABREIHRLICE, ChERRIOTERENS D, /M 19 12 & REWAER S & it
ENTVBD, KA LDEHEDOMRIEAHTH S,
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Bk 3 prlIfEREs (Gin) EFCRRIL T )V (hf) Ol
(BRI B0

WED, ZDHAEHAIICE>T, MEOEBELTHSH, KoM U T
T E-W, JET NE-SW OERMNMESATH D, BEILEWV LHltNZHER T %,
ZORER, 2k LTTHEEEZ £ DT LS BEZ2 R TWa, MimfEEE L
DBREANHTH 25, —HREONERICIE, FIRANV YT 2V R - ZEfififs il - Ak
BERMEM G2 EQ/NEEMEEICTENTHE D, KEIC K > THIZDEBIMEHZW
LAERELE 25> T d (BHEB LUK 3 ~5 2D,

AMAORICIZZDOEBENDD, COROREF—HTRERERESICBILT
%o FleTDEMIC, ANARERAENRE - 7754 MURERMER S - IR
LERAGIEPIREE R EDZ S DEMZEER, ThEREZLDLEEREDFERITHLLT
W5,

RECPES 7 7T 4 M, IEE cm QMR 58 m OEIRICES £ TIHICEE
TH2M, KREEERZETEOE, FHAOMKREERMERS & 58 - Hillik ED i
THATERNWT LD Z U, FRTYEA FMERIBAMIRE LTORIFET B,

RET) ARHOM S BIFUE, HERHREX D & ITREBE R T 5 KEIMERS , AR B> T4,



Kk 4 OERIIMERS (Gin) Al S n7c B RIROZ AR (Md)
(BRHAR 1 ESRERD

Xl 5 PERJIHERS (Gin) HUCHIE & NIcE IR DMK L2 RHER
# (Gb) (BRI B

17
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ARNEERTEHNRE

TR BEA - ATV EA - BER - ROSEAMNG

AR Vv ay - \EA - FRVa - BIKG - 8k

R EAEZ R T, REA (FEER) GEET 1 ~5 mm OYHERIRT
b, HADZVWRHZEH, REMEICZLWVLA, FNICHLIBEER—RMEINZH
B ZE DT WD 5. 7 IVNA FXEER W & AV)V X3y R XA O i 45 208 % 5
L, FMEmoOMiisscenzwn, REAREFE7 VAV EAQIC@EhT, vV
—XAEORISHEDL D, HAZ0RPICIEBIIROGHZE DIV A LA N EIEK
T %, WIRTHBIRICAZZ 7 VAV EAGE, B FTEMDOITXTOHEYOERZE T
WL, ThozRAF )T v 7IC@BELTVD, XV MAHEERL, Eet7D
VD FTEYEYLEWEEZT 2D, HrAEEHRE TRV, A8 H UL R
W TH D, WHHEEHEL L,

BERBZEE ]l ~4mm, Hcrzay hEkEya)—LyKRzEAL, o0k
I, X=%Wt, Y, Z="> fMEHUCEEHEG X<Y=Z2Tbob, HIFRITM
FOREREREASTOEDIKIESHLY (y=1.670~1.677), AMGIE 1 ~2mm,
ERIRT, BEF - FRUAREEAELTZAY b 2D DL, ZToZmti,
X =@eie, Y= kta, Z=EBE/k6, X<Y=ZTbhs,

ARGEERRENRE

Z OEMIEERHTIL S O OMWMT I X CREZLRTICFHE T 5, R > BER
T, FIRHGEB X UBIREEZ £ o 72 < RE a0, FIRIITERMAED TR TH % AR
FARERMEMPIRE &3R5 N2, ZOHANOERZ RTEDTHA I,
T OWHE DML TlEZ RS O/NERZHE L, Zhichk U THIROAPIAZ L HIC
LT3,

TR RO EANG - BER - NEG - G5

B 8L @i - 7IVAVEG - WG - v ay s HIKG - F AV A

TEHEHfZ RS, BEA (MHEEA) BEE 0.5 ~5 mm O HE KAV L
KRTHY, BRHEICZUL, 7L MRBXT AL ANy RRIT & B A A
FELLEIT2cEeENZv, MG (ES1~3mm) EMERKROLDE, KT
RAFV T 4w I BEDENDL, T I TIFHOLENBEEEGD, NEHN GG L
VWO BHMIEART, BEN 1 ~3mm) ZHEFIROEEEZDL D, BEH O il
MELL, TOLEME, X=%@A, Y, Z=FBETH 3, EIHEIFy = 1659~
1675 Th %, YO EEH A (1 mm N P> Bkaomliahoamge L
THEL, RO EHEZ I T TWVb,

7774 NVEREBEES
PERNTERE D FIRFINL Y T VAT 2 L TA TR, WicAallaziy, 7
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AV EACZ LRI~ TROT7 754 MEARERHEMECBLL, Z ORIk
ELTRIVY T 2 VARUSHEAT %, O OEREROZOMIE X =KD, Y,
Z=HFBOTHD, BEIFERLEL (y=1661 1), FHRIEMEDTEARLD S, KL
V7 2 VAT DORERONEANEEICHELIL T,

K 7T AL CHORIIER S D T TR S IOa T 2 hEiciE, Theftlo
MR S SZRHE R S D LI IA < F6E T %, BOIRGEV LIR RO RER ZRM L L

(y=1669 1), LUZ MROFBIVYT 2 )VABXCHEIREGEY 2% a0, #
EAYEGEHTH 5,

FREEERENRE

Y LR O 5 HE Y I 500 m WO TR L, PER)IHERIS & i EAER]
EOERENGE MIiEZ LD B, AGEHRL, BIKET, ZE0RERDMEEAIRICE
FEFIL, FEFLOWHIRMEEZRT, AEEPRITEES L OBEEOBFRIERATSH
%o REDIZMTIEFIRFIV Y T 2V ADIINEERDRENTWEN, TORILVY T x
IWAIE DO HOREIRHGEDFE L TH D, HXIEHANOE DX D T L A/REEX i
WD IREFED TIC K TV S,

BEfA-AE-BEREZEEL, PEOTIVAVELGN DS, BREROZ MR,
X=%W7V—L#EM Y, Z=FREETHO, BFFLE (y =1650~1656), Jr
KENV YT VAT OREROEEITEY, BEA L& GRS TG AKHE#KZ D
Kb, FleaiH OO, %HFA OB IR ENFL WL,

FEENEREFOEEETEN

2230 cm LLFDO LY Rz 75 LTSI L, AR)ITERS O Friki§ s o — B2 759,
(1D BHEA - BER - ROANA - SEEO»DE580, (2) REA - BER - i
ARG - GRNSRDZE0, HENKAIEND, RETOREMCIE, FAHEHT
AR (1 ~5 mm) THEAFHEEDILL L, TIWNAL FPRXBRT AV RNy RO
ZRTEO G &, FAKRMESE 05 mm A 2O - T, HiliEBXUA
JDIVZoSy RRREZRE TR NED (&) EMNHFEL, aiRoZ ke E e IEHIC
KU E DL > T2,
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I 3 RIS SR ZE iU Ji s K UHE i /A 4

I 3.1 BIRFRIV YT 2 )V A~ kA

R OISR (FErAALER) ISR S 2 HE TG ZBRTE, D%
BREFIZVITNE LY 7 MERGL LIS RO/NERE LT, WIRRTER SRS &
CHEMTERAERICHE RO LRI N TV 3, AEEOREL, B2 T
E-W ~ NE-SW OiEfZE S 5, FHICHFOERSHEORT kG e X <TmL T
W5,

REFDORA T ERMCE S KO EICHkT 2 GESA) &8 lERERLV YT 2V A
® EEHO) BERRVY T 2VATHZH, mMABORIRERES (1) dicid, E
MOEEDHERED IRV Y T 2 VABIHET . £z DIEMS, BRIV
VT s IVARREA GEUHE-RIV Y 7 2 VAR ENBNEEINTV S,

A ILEOETRKETY

FosciRAERE (1) OISR < oL, 7 OARFRMIERNICD > <o ARERE
AT, ARERILANED S THIRAIV Y T 2 VA < RV T 2 VAL, JEFICEIR
JEMEL 75 %0 AEE | mm NADIEFIROBERE, 1 ~3 mm OFROEFH &
ZEZRICATCHFROOMK RNV Y T 2 VAREN TH S, 2704 BEAOBIRE
mHUILTED, AIRDPL Y RIROEEYZ DL 2 L MM TH 5, kMG —
BICHETHD, BEH THBEENOREHDS>ROMBDOENDZ T ENHIN, &
JWFEEAEHIRTH 5, BEHOKIKMIETH X OB TEV,

AR LR RO A IERSE (1) &k, FicX<#FmLMEze b, KA
IC B HEERDBH 5 T LN TREND, —HARERICE, HERTERSERIE
O/ NERDML A TEALTWVED, ZNHICK3HEEIRIENEE 0L ED
N3,

KBAMRARIRCH O, SHAGEND, (1) EHFAWERRF S, (2) #

8 () ZHLEEDE. FRAHME L TERICEEFNZHEL, ol FENEVEGLENHZC
LR, LURAR

FEQ) AEIE, MEIEHEIC BV TIRMEE FARRIV Y T IV A~FRRE (hf) & LTHREBENTOSEH, #*
BURIEHIEIC BV THIRF RS (G) EENTWEEDDH B, EHOMEMMNMNIC 4T 250 L
[JHETH 5. FALZEE - il G 12 & D Non-banded gneiss, i 7 DAth 38 (1955)
IC& b, HIRImZERHERS & PHEN Tz & DIIE S HIM T 5,
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HERER RSO 2 MAKHE NS (KA 1-4 BHD.

FRA A G WEG - TV EG - HEG - RER - (BB

IS B« B - R - VLY - R

0.5 mm A DO L BT LA HAREME D D, BERA IS H > TR
W%, REROLEOEE, X =REOENLELACRE, Y, Z=ARNGTH5,
AT y = 1647 ~ 1653 Th B, HHAERA S mm, Kk LK TS D,
R RERICHE NG, BHGEECRER - G REEEOMME B NICE
B, ENGEHEEIC TS RT EAEVE0, EF o MEORBEEHMICED &
FEETHB, ANEHEA RWER) KD ESRICHD, L =ICE B mm oMK
FEGME BB, KT VAU ERE 3 mm WHOKRESEIHKRT 5 C L BB 5.
ARRRTEREERONEE

FORRRTER AT IS, 8 m ~% 10 m O FIRBV Y 7 )b A~ RED/ Nk
A, JABOTER SO L BAKCHE S BEEIN TS, & I RRIRIERE (1)
HOE DM LVERIEA 250, UELEHBIGZEARTEIET 751 MR
TEHEMEOHEMENT, FRRKERE (1) BT3P B5. ThEORL
Y7 2 VAKUEEE UTHRERETSH D, BOKEIEE S, &M URIR
W2 2 U CHRFRE DIVBLE R C e DB 5. SMMAAENE, (1) HRA
EHOWERIL YT 2 VA, (2) EHEAWMERKRLY T 2 VA% EDKHENG
(R 11-1 B 1),

EWA I G WEG - TV B - BER - B/ - BEG - GHRED
BB B0 BR0 - A - VLAY - IR

%05 mmWADERE RS (VAN FRMEES) BHEAKEMED D, 6
FrAk O % & MR HMEIR O EE U (Fibrolite) A8 BT IC W o TRGIT B, T A & 1%
05 mm P35k, KiIR, M5 A I HUE L, BERRA - 4796 - RER + $REE7R L O A
rAfMCED, REBOSOME X=KEG, Y, Z=ABE0 ZORITEEy
=1.645~1.650TH %,

ERTERE RO/
ERIEREOEROR IR <, Bl 10 m WADNERTHS. Thohb
Y7 2 VMO, SR T INORE T, HHOEREH E R L < W ~
NE-SW DFERIZ RS A, HEOEHFHETE, QICk W ERCE BT BHE
AT &SI, EEIEME L OBREWENRTH > T, WHT 5T Lhx

GE10) > ZPERIBEZRIEINC £ > THEUTES AICRHENTH %,
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Vo ERARERBICHKT 27 754 MEMROEAZZIT BT ENZ L, L L
FRRAERS (1) 1SR 20O BHERA ORIV > T o)V ZBHIE, @i
WIREIERZ 51 TW\W5,

KiCEICHk T 2RIV T 2V AR, HRE~IERET, FEEHE<, & EididiE
EREBIRTH B, REICHITICARZ E LT 5 HENKADOL Y A AR LEH
%, () EHARERNRVY T2 I)VA Q) EHFEOWERKRINV YT 2V A - (3)
BERFIV YT 2)VAZEDNKHIEN S, (1) & (2) ErEmAALE O % & A 5
BICRSUTVEN, TNEDET - LHINTH S,

ERDE G- TVHYESL - BEL - BER - EEO) - (HERD)

BIRR SR k05 - b ay - BEIRG - HER - RiEL

FOo2mm NNDARBXTCRANTFARKMAMZ DD, BED HEEICIH >
TEHT %, BEROL@OMEIE, X=%E0O, Y, Z=/REH, EHEEy = 1645~
1654 CTH %, HHEAREOSmmUANDOKIRZEL, BRER- Rl AR EOM
MAaUWEMCEH, £LZ2DLELLELTHER - REH - R E0EAEMZET
T3, HEDOL Y A %ZDL 24 EIE® > Mk T, Bcgaffizo< o, 2okh
AN RERDRAEMD, SO2KO/FEE IR TV,

b 2o0m >

558 EEAAL LIRSS 500 m ORI O TEERTETIA T v F

Gik = HELRLA PO RERHERM IR S CEH{ERS)
Gny @ MRCRERHERE (> FHRIR
hf : RO FHEREE RV YT 2V A
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0 0.3mm

HOM RAGHHERIUILY T 2 VA CREEIHEROK
IEHIZ L D EDNNTLBH)

qu: i midBEHRG ga MG
Sp:dRfibfa bi  BER Se : #HERE

WEICHRT 2RV 7 VAR, SEN&ESRLE X CERNNILRGEEICH
D, WING MR RRIRIE RS PRTRIEIRIER S (DI N FRRiRIER S (1) o—FD)
T ERERICHTY, ENE E—KICR o L OV ERERAPICHIEE N TV S,
A > BB, EHET, RERMEIRICEST, —REARMEROINEIZ 2]
%o (1) MRIARERFRIVYT o)V A - (2) BERKV YT )V AR EDEEAD
KhllEn s,

KEAFEERERNIVY 7 1)V (BEMIILIEFESH 500 m, MEICH > &)

EHER SIS NEEH 3 m D/NEERTH S B8 XD, TDMhEDLR/E
AU, MR RRIRRERHER S (W RRIRTER S (1) O—f) )T IRBERKRIV
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? O.5mm

10 RAGHEEERIVY 7 2V A (REBODRIFA L
AEREICBENZADENTVSHD

Pl :RHER and : LFEAT

VT 2V AIR ED/NEEDPZERE I N TV S, AEZIREL GOSN K S
Kz 2L, —RICELLHEHERETHSD, TOEKRO—IRICIZEILOIER ICIEE
Lz hid %,

O - WPREABXOCREAD KEER) A, £0.5 mm NAORIRZ WV LB
BRI Z B L, CThCHififa - RE - (k- B €F 10 b (EH ARG
D BER BRI ENMDBED, ThODOREZHBIICIDEFLL A D, R
OEERG (BERAEXIL?) T, MMAERER HEN - ERVER EZHECOUE
T2, BEAERSEQIKETZLDOEHID, ZLRBEINDO XS ICHMEIROMEER
DRIGEICEBELNED, HAVEEIOKOLS ICHAANRERLZEDESY
ICHENTV S,

EEARIV 7 VA (BEMNEREBERS)

AEIHAERB X OCWEROFIRRIV Y T 2 )V A% k> EE 1m 35D Ek7%
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Mk 6 AEHFHRILIC A5 N 2 ERAER Ao
A A ORI

BL, ZNSEED, FRRTERE (1) 2Hh  EmRTEREE BT ook BERHE i
AT N TV S, Ak, BeR, BUIRT, SaooickuiktazEl, ik
FLLHETH D, PEOEENGHNT 2, B FTWE, 0.2 mm NHORHRD M
5 BEAO (BIRED) - Sn AR Z DD, KieF 2 ahhEiic
B0 THES B0 TOW » MG ENDEAT, BLLAKEAF v— MTHRT
2b0LEbns,

II. 3. 2 % fifi &k /5

AEHHER S HICE RO L DR Z WL 71y 7RO R @A Y E IS 20
(K 6)o &LICAEMNTIE, N5 10~ 100 m D&% 7% LT NE-SW
(PHE T E-W) A HRIRICESI L, LALHAICEN S EEXDZRICEEN
BN D B, THL/INERIEIERE, JUROMK G E 0L S 2 ThE 5
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R 7 AEERALIC BB N B 28 2 L TR L TeR T 21 Mk

7, ERIEREICER L CTRER L, MEADAMEOIREREE L%, &
BICHROERIER AT B0 EAMMRETE, PR L UTOMRL, MK
1, PR AR TR TR L, T HIRPIRETIO M) & IRHE 2 D < 5
CERBB, DEOK S BRI, OB E L ERELIFRE > 0 1
KR, BROMMBERENEZEUTO B0 L IR LT, FHICHINTS S,

AT I 10 cm ORY% 21 Mk K OHEIRDEENIZ S, 70> 57
~ 41 MROPERICIE, I & RS A EO WA A LTS T EnB b,
MEDEEZBENATELCII EZRLTWVS (KR D).

PR S MR

FRT I R R A - Rk E s P - RER

R BEW) 798 - BREE - FR U4 - WA - Ay - B - AER

FHE, MrAROREAEMIE, RCROMBGEOMBEED, HRaHEzZ £
SHREFELTVZ, BEA (BE2mm MW, V-XHEEKEA~TERA) & 2B
MERHERDELLREVD, E4EERMINAREORKEZLD, X7V
INA R B E AV ARy RAMEOMEZRd. MRLMZETREAR, A3
- RERGZEOMMBOEMCEATY %, ERMIRERZ T AMGE AN
NEzes, REAGEZRAFVT v 7 Icdfd %, REROZ O, X=1
WO, Y, Z=REOTHBD, KADEHEMAICI2EBRIENZ ST 21D
T Y, Z2=">RRZHTLEHROLELD, HBFRLELIMAT S (y =1.646
~1.664),
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i R AR RS
E A R - G - BB - RGN P

RIS SE : 7 0V h ) B - F R VA BN - D3y - BEIRE - B - AT

BRI L, EE T, SROMET (BE 5 mm N, v —XHEHEE
) PMBAROG#% E 0, flRAEICE 3 EMERENHT>T 5. NG
EHRTHZH, MEGERBGRICE> TELAMMENGC LMD 5, BER
DE @I, X =P, Y, Z=% > AKEHOLBBE, RITREy = 1656 ~
1.663 ThH %,

FORRIRIERIE (1) BRI E I Z LU0, HIARIA S & O ZEHE
Il H L DM NEED B D, FHLUORRIEMZS > T35, TNBE, ERTERH
HEDEDEF L, B5HCIREAEIC R Uiz & Eb U MR R
BIfRETE S TH B,

FRRRIERE (1) icid, SMEERBX OIS, TAZNE 200 ~300m
23T UL S AP S VT B, RIFIZAIEL BLRO, HE ATk > ko
BERAMARETH> T, WTNBIREHMERL T3, BEMCIIRAS
mm (ST B RHEAORRZE AU L, fAPIA - BEEE E OMME QMR A
TWB,

I. 3.3 B ¥ = M

EERERLOERK

FrRIRTERS (11D W 300 m NIHRDERTH %, RIS HRIFH) OB & T
HY, 2~3mDORAFVT v 7 EANGHPARTEZRICEDONS, LHLA
EHICIEE NSRRI SO EHE EEN TV, FREEARAREOEMEE
ORTIZA MK > THAFMTEHBLIN TV S,

ERRIY)  SEaNGa - AT ANA - BEA - BRER

Bl o0 SR - #k Ik
LEMMAIEZORESEEEL, BAOLDOLER > SHEZHTLELOED LN
HO, WIThLREA AI VARG REREEZRAFI T v 7ICEET
%o MDD EICHIENBET ZHEAND S, A IS EAA
ICaFEINTINEBILT S D, 2V LIZBHIROEEGE LTHEET S,
FEO (HIKEAQ) FE@EAKahIchRcEEIN 0L, ZTNHS THERIRD
HBEWMEDLBEDENHZH, WINtBiEHiEEzRE, 7IVNA b BV R
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Ry RR - XYY Y REEORGBZ RS, BEBOLEME, X =%07 Y — L
t, Y, Z=HK\ ALY IaTHS,

[ElRESE ZN [OF=1"

FORRIRTERE (1) L/EMTERIE OB (N70° E OBIRZ ED) IChiE L, #
76200 m, k500 m DHIEVERE LT, Hiht OEREYS &> 5K L
% EMAHL OBBEOBGEFATH 2, Kk, WHROT, SEf0oborFL
ARV T 4 v 7 BAMGHARIRCEETHH, W - W - RETR L2
#H, - bV FEOHHEE > TV 3,

EH Y MBI - WS - SRR - MmN - R G
BB SR - B - R BT - B - A

MBI RO S A B0, O ERIEIOTRTERAFY T 1
DI B G ORIC I, S > SR Y P75 & O
BGOSR & < BEE NG, BEG (MRED) BTNETXTOMBER
BL, & <ICHBE SO, RWREOMMEDDEBEERTY 771 MgxD
Bo REGIED > 5 kb0 MBI % > THRIEIET 5. EBIEEIC I35 50O
— I B & AT B MV BRREE (— OIS BREL, ChICo T
SEAHTH LTV B,

I 3.4 R ERIRAERE 755

FrakFv > 7 2V ARG OO/ NERZSHTTHRA L, TN EdlfEE L
WHITRIRHRE 2 & > TV 2 i ROERATRZ R LT, FrRRMEf AR e &5 A
I, TOHREICERERMAOEAZ S, BEZOFMIC, JkoTay 7 (i
), MO 7ay 7 (BaNEE) BLUmtoT oy 7 (EBaMEiHs X UER
) ELTHIZW TN S iR, FEBEREOENMIERDNOMEEL L
THAFL TV B, KA, WAWATEMDTENDD, Ficd KX 5 I T RIRIE
i (1) BXT (1) O2DICKHTHTENTES,

MR~ HERL T BRIR (PO SRERMERM A

FORRIRTERE (1) cooeeernes 7 7oA NERRRIREERME RS

B (AT RERMERE

FrBRIRTERGE (T1) oo FERL Py IRRIR A B SRR R E R A
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FrERIRER S (1) e LTIEBIUMEO T By 7 ZHKL, THICHEADKR
R BIEHI IS D s &, HIBSERRICIR S 2 1A MFONM (D 1ICIAL< 2 ET
H0ED THB, REDEAREDL B E DB ~HK RN (A0 BER
{ERAS THZD, JBINC T 794 MERFRREERHERE S O SHICKELT 5 2 i
BB, BAEE, TN, FRRRIERES (1) ZEHHERES E OIS > T, HD
Pt Tz (EE) ROERZEREK LTS, BER (BTG BERMER SR D
Ty ZIiEDHFML, AEDTEKICBIEL TS,

FRRAER S (1) (EARKEMANTE, FEiEO7 0y ZICOBRGHNRE6N, E5
IR ANEID D s o AR EARRIMERES (1) KoR>BhUERENTZEDOTE
TuhEEbNns,

AEFITH DN D RS, —fRIC E-W ~ ENE-SWS D[] & 20 & 0 fd
MazRl, A I DN T NE-SWEHR O EMMMEZAICR S, D> BH5iE
ARSI S KRRV Y T 2 VA~ IRED B DR 2 —BL T, Fiz
FIROTHy 772D B IRIERSE (1) O—#i, & EREF LD S AN
U, LWL ETOMES L LT, WikiLaNod, Bl - BIRZR T N
TICETHEMTESD, ThE EWEHAOKEDN KN THZ, LML, MO
ey 772D B HIMERS (1) 2DV TIE, b eidFE L < Ao b A
5ENB, §xbb, W5 D s < NE-SWIER 19 OiEmik, & mAHm bz T
NW-SEICZ U, FRRIRIERS (1) OO mARIHE T EW &7k 5%, Lk
Mo T DI TR, LHDTICmD > Tillziko 72 R — LEDEED FERE N
%o BEBWHRD LT ZIRDT T 54 FEFIRIRRERHEMA S, TOF F— LHEIC
AT T RIRIG 2R LTV B,

RERTERS (1)

AREGHIRHEE OBy, FCRME O GHE, WMKIYORE, AOiIYOEzEn
e k> THREL A ZT2HI, BRMICIER I IEREaHZ RLTWS, £
AAEREUTKNOFIRFIV YT 2 VA~ REDGERZHE L, & IAEBREL

RE1D KM V=TI Lo T IRERI < 24 F 73D LXENTW5,
FE12) 7735 T30 | Mg TR 1B 2 FREIEREICIE S YT 5, AEDRKEER EIC
DILEDTHBNE S MBS TRV,
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B8 FIMIRBERMEM G A ENS LY 7 MROK
KR 7 2V 2 CEMRELEDT)

FHT RN REIL TR, SThs )RRV Y 7 oV ZAHORHRET2id L > XKD
NERE, BI0m OIRTHEY % (X 8).

FrRRRMEIED & > LB F LW TR, T LTIIRORERD S 55 8RB0
f CEERE O ED, Bmm O THRAMICS DIERL TS (—HOIRTER ) .
UL, HEEOL Y XKBDELS S<Nbho7b, HmRO7 VA BA
MECD LT, BRERNOFHZMLOT, ZORIBAINZEINEEZE L THwa T
EMBV RN PRSI WS K CIGRIINL TR, CoOERE
DETICHPIAEDIMD S N5, L EOEHZ—HLTRRIR (ARA) BRES
TEREEL L5 XREROBNELIHD, ThHWiT 2 a)—L Y ERBY
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oy b ELUTAATICHIET 20T, KERBHTIEZ DN FIRFEE DI T H
%o COEMET 774 FVERFRBESTERE L L&, COmMARAICBLLTY
TNV, INENFIRFIN YT VA~ A DB KRB kIcHEdT % &

TAHIIE, UX LM 2 5O M E AR ERMEM A Z2E LTV 5,

BR (BRA) BESTEEER, HKKEENP>95<, ZoRDIcHIRMEZ S
STHRMIOTENZEMTH S, FMIROEE 1 ~3 em D7 IVAY EA (RALGZ
HIBIENDHB) ICHTH, HEOREDMTOAMIEARAITS 5, AEHIC
BEEFORDBERNSE 22V —L Y (LZiIDROMMNENINDS) NHIEL,
TR RIS G 2 29 2. RS IK (FBIE) RERHMEMSICH L T
SRR AR TRLBRICH D, ERAREDONEICIE, BED/INGE
N—HDOLYZ MEELTHREL TV S,

— I P RIRAE I 5 JRU X s D DAE T 5 FH (Ra v ORRL BREBRIE R 25 - 17
HER S B L CIRIIMER S, BMROEREREEE) iRl T, 7IVAYEAD
2V EENHET D, & ITHMIRBRERERA I COMANEETHD, B 11
MBXUHE 12 KIRENZIPA RIS ENE, RESPERERT XA 0EIET
% (B6NBXUE T XL KRB,

AR (ARA) BESTEEES (KkI-2, 32K

TR A REA - 7VAYER - BER - GREgam i)

B BEY - Wil A - v ay - F 24 BIKG

FOS5~ImmDOAKE - BEABITCT VAV EAD, £& U THEARRMMK GG
e A 22< 0, @IVROBER (2P EOMBA) HPaV—L
VIRICEHN T Z DR TH 2, > 2REA (AREOKRERA) & RGN
F<, TN PR ZTEL, ol MmZ2REBTVEDEH D, TIVAVE
FICHET B HB0MIEY — X HEICKRD, TOEHPICINVAAASDECE, TIVAHIE
AP AR TG Z RS (BREA? A, JtllA i tmi/hEwvy 2v= (—) 58
+2%,

DEDEXS mHRARDE DDEMNIC, MEAEOMA AKP, REAPAHKZER
RAFV T ZICAEITZ7IVAVEAR QemAS) BEND D, BRERIEIOS
mmM T, TOLEMEE X=REHRE, YV, Z=KHEa~HKBEaTdb, EI=X
BRHEAHOBERL, EHEMEOREREOWMBIC TN L8 ZRL, JEHIC
PN IAWY (y = 1.650 ~1.677),
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7754 NERRREERERE

TR G TV ELG - BEA - BER

AR 8EY  ovay - F2240 - HER

ORETIVAVEA (MMEG?) KER, TNODNERMAHBEEDL 2D, RE
AOZVHPICEHFAKRMABNAAENS, BEAGOINVAAAL MEDFHETH S, B
ERF 7oy bxDOL b, oMt X =%, Y, Z=REEaTH 2N
AR LI LT Y 774 MEL, BRRGBEROEFCBILL TV 3,

X (ARA) EEBEEE (KkII-43K)

TR REA -G TVAVESL - BER - GRE@EANa)
B8 A - obay - FRUA - BIRA - HER

FoORRIR (FABIG) BERHMERMA K 0 FARRMMDRHMIC R0, F& A EEMAR
v, REAG (AREOKEEA) EHEAET, ESsHRE22L, 7N L
LR AFHDEMITHIVIL ANy FANFHE R TH D, VR EZ RS, B
KOT7 NV HYVERIWHB AR FHEESX TRV FAEEZRL (MBEDD, #
EfA- Al BRERGZEZZHAAEL, 2L TESHZIRTH EH, ZOlmIkiEH
ANZL, MBAEBERTH %, BER T 7oy b EDLDHL, FEMELGLTIVA
VEADKREZLEDEL N2V, ZOX2OME, X=8EHEO, Y, Z=IFHEMO~
MW THO, MR AR (ANA) REREES O RER ORI R OHANIC
aFEND (y=1657~1669, MBEALGRDPETHD, P> HUEH T LREGERT
%,

RERTERS (11)

AEIRIRL T R P A BERHER S 2 A & U, B ERRMEEL T > koS
HMFEET 21E0E, HENEHTH D, BE 2 om IR SHHR (& ZITHERID O
TV BABIUREANE S HTICiIIL, BREBEANANZOSEZLED X
WTC, R FRIREE 2D < %, UL UFRRIRIER S (1) OX51c, BEOHH
HERIC o NS Lidnl, XENKDLHOIEMOERDZ V. KEHITIZFIRER
V2T 2V A~RIRF RS - HRIBIRR S - B S - AR BRI ERHER S (IR
feks (1) O—f) & E0/NEED, MEICHEENTED, INE/NEROMHT
DIFENE, T2 TOAEDFTFIRFEIC T L TV,

EWRDEY BB - TIVAVEMA - 0 BER - ROMNG

B WG - Db ay - F R UG A

HROT7 WAV EABREABLTAKZZHABL, FThZ25b 8> Tl
KOBER, PEOMMA, IIVAAALMEDFELWHROREA, MBOGHEE S
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DEEMDWEINT %, REA (V—ZEREESL) & i, RKod o (7 VAN
A FREFMNFEZTLETE) OEMIC, TIVAVEALRBEEAETHIRICKRE L
728D (TIWANAL FPRBXKUTAIWIV ANy REMEZERT) BH3H, WIne N
ORI NEE TH D, TOFRE, GEPULVEIFEERLT, HICEAEM
HEDL - TVBT L EMELAT, REDIEBICIEE S L WILEMIEN O W% YiE
S TWV3, REFOLZOMER X=%KiM Y, Z="> fAKZHUTCLZEKEOTD
D, BITRGHFMKERSE (1) OREBEROEMEFOTMMANICTENS (y =166
3~ 1.669),

I 3.5 A WAt @A

NOVIRAR EER Z RO & LT L, BRSO Z HH 5, DAL ES
KU ChRIRIER SR ICE L, T & U TG MM T TRMFERIE NI D >
<A, —BERBIHE D NS TN TEABILIXIEE A IS D > {19,

ARG DTSRI~ kL o f B SRR BHER s T 2 8, i ARl
DEMZEE, AOEYOEDIEKNZ <, TNEDFMOHPIEWHMZ7Kd T
EWRTH %, EHEN TREALOD T IV Y AN > BRROKHZ 292 2 &)
BB, LYAREVL Ty ZIROEEMEAEMEEBAICZ WA, ZhLONIBL
THEMDZEEISZ LW,

Bifagg &, A0y L CEEEaA OB X > T, M597% RS
ROE5NZTENHO Kk 6), EBZOEMIE E-W ISk < it BRI 5.
T OERMIE R TR NE-SWICZE L, KRIEIXIE NI D > ST H %, L

U HER S DRSS Cld, £ OMEEIRIFFEICHEN T2,

REGFIRFN T 2 )V A - ZEfifiigea 3 - AR IBRIR R BHE R S 75 & O/ NER 7%
ZHEEL TV, TNS/NEROHTOTMBXTZTNESONIBRER, ik
U7 A mER S OMEs s FrikiE & K <ML Twa, EXIERIRET LI, £
if ot 5 HE O /NS PR RS 53 AR FEAE fid 45 oD v 1T & S ENE-WSW /5 [l D& 75 L
THAIL, COMOREILTIZIFHICZLLEZLWVS5LTHS, TNHDHERER,
LHERADEAD, ZNLHIOANOD PG E X SRET DR BEFOL &
Tiibhicl 2Rl T\%,

FE13) 7755 Too 1 HERE TETRL) 13 B WTHRIAERS L SNzt 0, BROMTNSERED Ik
HRAER S & SN2 DIIE S YT 5,
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k< om >
F13 M R 300 m OEEINNOEE A FEEHA T v F
Gik = KEREA PO £ B RHERIPIREE (30 > RO EHTERS)
b WA
Gni: MR BRIRRERHER S (P RIRTER S (1) O—FD)
o AREELY Y b
hf: BERIRE

EHTER S, IS K OMEAEBO R RRRTER S (1) IS U Tld, ZoRsicE
BCEATZ T ENE L, ZOBERIHARTH > THICBILT 2 T EDRV, b
BEMRIE, BRI W TA BER S IS S N TV By R ZE RHE R
FHOZO/NERICH L TEREETH 2 G 13 KD, LA LWL A4 HAE I &5
i, > HRITHIRFSEDE LWL FEEL, FRRRTERS (1) LXKl
MR IR B,

AE G B RGN T RORIRTERS S (I1) I U, Bl Tis M e 2
Ty ZREED TATVEOMNETRD NS,

ERSEEY REAG - A% TIVAY EA - RER - RESEANG

BBy 9a - E@ ki - AT M MBG - WL - BB - TR U4 - SRR

IS ESEMAME £95%, REQ (V—AXEOHMEEN) BYEEEZX 5 mm A,
HRTHBRNESAEZRE, 7L AL FPAERRFEB KT ANV ANy FARE O
WFHERL, BWHEEZRT BT EANB, &N, FEE KIKRT, REHEE
2L, 7WNRA PRz FEET2I2RMEAD, FARRKCEVHBEZDSZ LD
H5



36

TNV EAEAREREAICH L THICHBARROMGICS 5. 7VhY)ELA
(Tem WA F)L P AREDNBEETH 2D, BEMEEIRDSNT V. — R
REKET260TE, ZTOBWMBIABHUTHD, TRFKOPMEOPOTERAF
VT4 ZIC8ALTV R, MEAICELTHICIVAAA MZET S, RO
HHEHEOEL TV,

AP (<5 mm) GEBICEL, > WikEO R L > fik o R e i
ANT, REMEZ RSN H S, REH GmmblF) FHMOBEMELT LD
L, 7y F DL B8DENH B, TOZ O, X =WHE, YV, Z= >Rk
ZHUORREO TS D, BTREIMONFNOEFETDOEDOLD EFHL {EY (y
=1.670 ~1.692)

YOG TS I d A I YT P ARATIY 0, VI R A B & R
KR, ZOBRMCURINTVE T ERZ WV, RIKDHENO S BHEEaNs > &
LEXRPOFENTHY, REKRTRA2 mmITET %,

R ERBHBE D VE

Bud - AURHDE T, ARRIMERS (1) BRUHEF ARG, MR~k

() RERHERS (EZICHRZET2) O 10 m O/NEEDIEDMRD 5
N5, AMEOEAICH UHICHBZEARMRZRL, ThHESEHHATHIRMEZ S
77, BEFTERREOOSIK, BRENAK TS S, cnbid, ERHERE DI
WEINTIVNENARTH B LMD N S, HROBHORIV YT 2V AZHHEL T
B0, TOED1DTH%.

II. 3.6 H & ALk &

RO TRSAEXIENIC S D, RXIENICIEZ DRSS 72O AEL T 5, &
FIEE P RA 2 B < PR PO SRERHMER IS TH 505, 95750 5 Pk
& (NE-SW DER) 2R T ENH B, FRRAICHEL TARSEHALE LD, Frk
EONEFZHREL, ZAREDHEELVHLERZZ0 T, BEOL Y XNE
ENTWS, —ITAREDNERCIZERIRDZ iR SRR, HIRCRERHER S DO/NE
TSN TED, RIS OEIRDALZEB VTV S,

TREY  REA - G TV A B - RER - REEEA A

K SR - EE A - R A M - Db a3y - BRI - SRR

iE14) EMFHEZERHS, RO OB
RE15)  BEAILIE, hZw 7 EEIGV O
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fEMaMMzZ xR, BMEARFAE, 5IRT, RE5 mm MK, BiEMEiczl

Ve ARBIUTLBEOT VAV EANZOMBRZES %, RERE 1 mm LT TMHHK
G- HEEG- FAYazleedic /sy F2DLb, ToOZEMEE, X=%E
t, Y, Z=FKBEEOTHD, HITFEFy =1654~1658TH %, il {13 1Kk HEIK
DEEw L, ANATCIAEENELDONZ L,

Il 4 Asps~eRps Gaiio

FIPEBEEE 2T L 5 B ) 7 EIC BV T, i8m ~8 10 m O EfkE L

THADIEREEZIDA . ZONEBELEETHS.

WG Y ERT - BET - SROBER

Tk MRS - GRS X CRETENERERN &), FIE A HRBHLEG
DL B,

TERBES & A LIS BT HEANER S Z Ho &, #§ 15 m, N40° E JSla05E

W75, &I PRI O TS B I AERBEEIC B L T %,

CHURRCE R T C

Fidh 7 0.05 mm WAOKKRO A - KRGS ECERG L, SRATL LN
BRENEED,

IL 5 # % = & (HIBED

AJEIS/FRE T « BERIINGR 220 1 K O REJEREO R & LTamfi s n, MliiKRg /s 0
NOVIBEREAN L2 A (52 100 m WY &9 %, KElomflicsmL, Z
DILBRE _EOTIBES R A AL TH %, IR TIIAERM GO LIJEE 100 m I K SIE)E
ELUTRSHEL, B CREME ICMERICEDNS.

W TR ORI > T, KEBEO MIICk<EHTaIce v %
% (3 14 MZHD,

mEE (Fy—b WA - MitkE), SERORLVY T VA, bEOTERE (7
TIA ME, FHUTHEKD K EDOS5~20 cm Oz T & L, MK OMEY CHll
NG, BN ECERL, FMOBLAES, L TR & A F —o m bz s
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I 2
N8 (13/0°7K)

N E (422~307K)
5| B aE e
I_ &% B
7—\1—?{5‘%’%‘}%5&%

\I@%ﬁ%@%t%ﬁ
N3

ST RREANENE

BVE (13 /0~75°"K)

M BRI
BB
( FERIITER)

Dl
+ o+ o+ P
v 4 4l

off

15X SRR NERHBE ORI 4 51 3 FAREOFKR
IOYREORIE] (A, 1956) 41) &b 5IH

LT3, WEORHBNEL L, HET B EHSMTEHMEDED NS, HIIZB D
KL >PAET B, ABICKE L2 kA, WA D %, T LI B A i—
BREGE T, FEICELS (FAS5K 15 ~20 m £T) fiLEsskEn, w7z
BATVS GB 15X, TP/ EROILDRTIE, FENSK 10 mDE T Al
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RiE (JEX 20 cm) ZKAT, ZDOkMHh 5 Metasequoia DR EET %,
PHIEDE s CFEMS 20 ~30 m) ICRFEGAHO 1 HE (XY XZE8E)
NHo, HEENLL, AOEREL TS,
ORI 3D F R R E N S
Juglans cinerea L. var megacinerea (CHANEY) MIKI
Metasequoia sp.
Alnus sp.
Carex sp.
BERHBKLTVS, Thickndmz I, EFitREE Tulznllimie &2
BONEYTHAS, T>TIEEMHEZHZEBLTISL, &T 5,
TYRZERE
AJFORAHEE RN THRATORTH D, & LTERO/NEIILGE, Pl
&R ORI E T L, i TEPHIRI & R O BRI 720 iR &
NTV3, 2hE LTEBOOOTHZZEL, EREDEmVZDIRANC L T &K
I BHEANDHD, ENLAVE - ARES HELTINTVD, T > TR
EOR NDiiie &> Tt Lz,
A2 ILEHORE 50 cm LIRS Uiz £ e U, diEEOmWE - ik
HeFv—b e RV T o)VA - AERE - Rk 7R O R A Te—TED K
S CH B, AEDOFRIEME, FiRoZliafe B o, PEQ - G -4
P - BERGEOMFBXT, ThSZIBKT 2L PHER G &0 HEYE
MBix%, DEWLZIEBORENZEDZKT 5,
mEERLEE (BNl I eIt
P REA (BIKER) - HEa - S a
ik HMEA (BES 0.1 mm UADHFARPIEER) - B A (4 0.05 mm
DA THIIR) « BT A - SRR - SR (D &)
NATBEY T oy THl#E RS B,

mERARARILER (B ORIt

B REA (REORHEA) - W@ mpa (RAEK - Sdfn - 5 E
B (D) - Bk

£ 8 - BE
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ARARILER GEANVID

e FEA (FLEE) - Bleala

A R

AL TORIEE 4 m I TH B, HEIFLFETREE 2m 50wy, &
ERERIEMEOMNBEIRZ 5 2L A0, BAR/NIMNTIEET 2 X5 1ck
%o NUILTRARIZZEEM, REOHHED FENS 20 ~30 mD & T AKX
FOMNEL, LS TOIYRXWFICH YT 2 EERRT, A EH WNW
DN 10° WA DERERL TS, TiEBXCHEE TR, AEOTFMCEE 1 m
WA DRI JE 72 72 > T B,

AEDEKNCDONT, MDOTHEAKILFH O NERAENTT ENH BN, LA
DEJIFETZEL > TR,

II. 6 45 14 & &

AHIHOFHRE I RERE QLR - BHERB X OMREN S E 5, Th
SIEDWTIEHIEOIHT > 3¢ L < di\7z,

I 6.1 K & & &

AR « /DRIC K o TREFERFO LHE SN2 DTH D, K/ OmFRICIA
KRIEBROMZENT %, MRTREROOXNZEIEE 7T ~8mOBETHD, 1€
AR R05~2m) ZEMET 2, FIOOYIE & ZABREANESREFRICHD
FE16 KD, O haEif0AR (FURHEHER~FmEE, KEHEae)
Lo TKHIEND, WU TIEERA 3 mICET 2EMAEEMZEL L, EEE 30
m LRI E, SHYIOWETIE, < OEREMEMIKE EED &> T2 IKEE
NRHLEND,

AEO FAICIEZIEE 2 m WHAOFR TN SH 508, K EULER HHETH A 5,

II. 6. 2 EEHHEREY

T, BRITMOREIC X ZTERAOABED, &k EMOREZEE> TV
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ARt 75~0m
TEEERE 7~sm
K
E

IYNIERE

N o +..;,~;‘ '.. '%% S
L‘TEFEV— Zﬁ%ﬁ[“ﬂ\ﬂuwﬁ

16X GHbE LR niE OOEME) L oBIfRz R kX
THHISEORIM ) (A, 1956) 4D Kb 5[H]

T EMZ, BT A ORI B 2 R DR 5N B .

I 6.3 m & &

REIE A R B KU T huciE /NS > THfa L, & I K#HE) IRRF TN
BRI 2 DL %o - 1 - KL EN5E %,

L. & 3 e H

oL 1 7€ ViR

PRIG BRI T AR T SR O FEPURIKIC B 5 B, BUERBENIE E> T3, REAE
FERLA P R ERHERI PIRE (DR)IMERE) TH - T, T DM TS O/
FLRERHER A O/NERZ WS O L T2, SURIGERTTIE 1 ROIRZ
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X
X 9x

X

AT BT BV SORHGR D 77 > FF > HR R O #E 5
DART W F

I: A I ASEAR I : BRSO AL LIzEor
IV - AL B AR ERHER PIRS (PRI IMERED

fkTc&d D, N40° W, 70° NE (LA, WRiEEHT 20 cm, EHADMEIEK 5 cm
Thd, BHDORA T vF GBI1TKD) IRLIEEIIC, M 15 cm i k5F LW ERE
DR LA 2R 50 S & LTI, MEHROEEYZD < 2 kIR DB & A
i, DEROBBINMAET 5. IREBRBEALEOARZ L L, HERBIUSEAZ
&5

1. 2 £ ¥

iz OTEM AR X CHEEEENOM E LTIRIEN TV, & IShimfEmes
&, EIHER SR B R S & ORI OE R EEICANT, KOBETHH, A
ML T3,
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B3 fERAHOIL AL

Si0,
TiO,
Al,O3
Fe, O3
FeO
MnO
MgO
Ca0
Na,O
K.0
P;0s
H,0+
H,0—
Total

(1) El124
(2) E192
(3) E 13
(4) E 5

(5) k87

(6) [E334

IHT

() (2) (3) (4) (5) (6)
71.12 69. 41 70.19 69.00 73.78 67.31
0.16 0.19 0.15 0.21 0.22 0.19
15.35 15.72 15.50 15.59 13.95 16.64
0.57 0.51 0.62 0.47 0.58 0.86
2.20 2.69 2.07 2.96 1.59 3.07
0.02 0.04 0.03 0.03 0.04 0.04
0.49 0.82 0.69 0.76 0.38 0.27
3.64 4.27 3.37 4.18 1.82 4.41
3.45 3.41 2.99 3.27 2.97 3.79
2.11 2.10 3.58 2.86 3.93 2.78
0.05 0.11 0.11 0.07 0.05 0.05
0.49 0.37 0.43 0.50 0.39 0.36
0.19 0.18 0.21 0.10 0.05 0.18
99. 84 99.82 99.94 100. 00 99. 85 99. 95

MR E R R S, B R B R

WHAER A (PR ERHE R IR A, A KSR AT
M E RS (PR SRR ), B HT A B3R
PraxIe s CRHORL A PO R B R i PURCs ), BUSIT S5 H Y1
LR

PRIEES R MR ARBRIEME), KREMNEL (ERK
W D)

AR A OHRL /A PO R B R E R Pk S) , WA 2T

1955412 A

AT s I - LR (HERRART R0
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10)
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12)

13)

14)

15)

16)
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X Hik

T. Harada : Die Japanischen Inseln, Berlin, 1890

BPMEARES : 20 /377D 1 HIEKIE TRE ), BRORSEIE, meddm, 1912

TERIORER : R/ TR OHIE, HiZAMERE, Vol 31, p. 399 ~408, 461 ~468,
546 ~553, 1919

SEATARER : ASM OB LR F b & B ol NS R ra e D sy, 23R, Vol
26, p. 214~220, 249~266, 346 ~359, 383 ~393, 433 ~446, 1919

TERRER : M2, 545 FERE, p. 253 ~ 257, 1923

[GIREEZ NOYIBEEHE : FOYIBESEGE, H5HbE, 1925

JUE - KVL 8B s RIFE N OVISESPESRIRLSE, MO AHERE, Vol 32, p.
243 ~252, 1925

T CHT « i % 0 M OB e, HUBRSZRTER, Vol 2, p. 219~231, 323~
336, 418~429, 1926

JURED) : FHICHNT B URYE D504 L KO EICDNT (TH) #§%E, Hi
HEHERE, Vol. 35, 1928

IRPRER . AAMIERS, 59ERE, p. 50, 288, 1929

Rl - TR EAILS D Y % i R O X5, HIFR-ARER, Vol 6, p. 479 ~
499, 1930

R Lkt o AR O/INEMRTHNEY) & 2 AU Y S 2, 3 ORI, HiFEaTa,
Vol. 6, p. 95, 1930

CHAGE : 7755 TH0 | Mg TEARL, BEURSIHE, HEREERT, 1930

AREA S FBRTRIERS, H5ER, 1931

AR REFREMRNLE O RN e A & DBFINC BT 2 BIfR,
MRS, Vol 44, p. 981 ~999, 1937

FZILBE . At RERICID R B M 0 s E M OnsE G 1 #), e
MERE, Vol. 46, p. 169 ~187, 1939

PrNSEME . B LPEERIES G O K O 2 QMG O, S ORYIHLR Y2358,
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Vol. 22, p. 75~105, 107 ~123, 1939

TEPFAL B BRSO DL ZEIBEE, A AYIEIRZ 25, Vol. 22,
p. 124 ~129, 159 ~169, 1939

AN REEBEGE OTE R SR, BRI AESEE MR &, No. 30, p. 70 ~
95, 1942

JEERTARER : EM DFEPURICEI T 2 BIE DA, REFEIIYAEE, No. 1, 1948

JEERIIREIS » /BRI « H AR P g (ORI OB E DI (T ), HiE2 3
ZE, Vol. 54, p. 152, 1948

JEEIIRES « /BRI « H AR sl i O OKBH D RIS DT, B2 RS, Vol
55, p. 65~T71, 1949

ZHPEA TR S MNPIER OB AR AR IS DWW T, MBS, Vol
21, p. 368~373, 1949

VIR EE - =85 KRB OBNTICDOWT GE2#) (RE), HimAa
A, Vol 22, p. 122 ~123, 1949

RRLLERER - Hpisath )y, ®EaHE, 1950

=Up 55 U O, HEAETEE, Vol 24, p. 1~16, 1951

JEERIIRER : (S DB =R, REFIROHYA T (REFIRIIYAR), p. 46 ~49, 1951

JEERIRER : (S OFEY), [ L, p. 100 ~121, 1951

HRIER : HASS DML, HIA, Vol 7, No. 3, 4, 5, 1952

JEERIRES - Epufd (IRFHIEBI A 3), p. 15, 1952

JEERIRES - RIEFUIRFM RO S =R EFERHC DOV T, BUREN KPR 2L,
Ser. 1I, No. 3, p. 71 ~108, 1954

SRR AEROME, %2 W, REREMER®, No. 19, p. 20~27,
1954

HRIER ARE KRR (L), (RBHHE D22 XGE 8), p. 91, 1955

INREDR s HART VT ADESR, G, 1955
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(Abstract)

GEOLOGY

The area of this sheet-map is located near the eastern extrem-
ity of “the Inner Zone of Southwest Japan”. Geologic sequence
in the area is shown schematically in Table 1. The Rydke metamor-
phic rocks derived from the so-called Chichibu Paleozoic formations
and the associated granitic rocks of probably early Mesozoic age
are extensively developed in both Kiso and Ina mountain ranges,
which are divided from each other by the Ina basin. The Ina
basin is widely covered by the Neogene Tertiary and Quaternary
deposits.

There are remarkable differences in geological and petrological
features of these rocks between the western area (Kiso) and the
eastern area (Ina). Accordingly, the rocks of two areas will be
separately described.



Tabie 1

A
Age\ . rea Western area Eastern area
T
Recent Alluvial deposit
i Tenryl gravel bed
Pleistocene (river terrace deposit and fan deposit)
Pliocene Ina formation

(intercalating Misobeta member)

Quartz porphyry~granite porphyry (dyke)

Ryoke metamorphic rocks and granitic rocks

Inagawa granite Hissori granite

(coarse-grained hornblende-biotite (medium-~grained hornblende-biotite

granodiorite) granodiorite)

Ikuta granite

(coarse-grained hornblende-biotite
Lehid . granodiorite)
chida granite

(medium-grained biotite granite)

Gneissose granite (II)
(coarse-grained hornblende-biotite
granite)

Gneissose granite (1)

[Fine—to coarse-grained

(hornblende-) biotite granite

lApht:c gneissose biotite granite
Porphyritic (hornblende-) biotite granite

Fine-grained biotite granite
t
!

!
[ Gabbroic rocks

Meta-diabasic rocks

Gneissose granites

Meta-diabasic rocks

Schistose hornfels Schistose hornfels~gneiss




Ryoke Metamorphic Rocks and Associated
Granitic Rocks in the Western Area
The rocks which occupy the almost all of the western area

are Inagawa granite (coarse-grained hornblende-biotite granodiorite)
and Ichida granite (medium-grained biotite granite), although the
sequence of intrusion to each other is still remained obscure.
Numerous small bodies of schistose hornfels, meta-diabasic rocks
and fine-grained biotite granite are captured by Inagawa granite.
Among them, meta-diabasic rocks~ fine-grained biotite granite may
be the serial products of granitization of the pre-existing basic
igneous rocks. Ichida granite may be also formed in connection
with such the granitization of basic rocks, on a large scale. On
the other hand, schistose hornfels is not so highly metamorphosed
and granitized as these rocks.

Schistose hornfels

Schistose hornfels occurs as numerous small bodies less than
several 10 m in width in the drainage basin of the lida-Matsukawa,
captured by Inagawa granite, and also occurs as a relatively large
body of more than 1 km in width in the upper reaches of the
Katagiri-Matsukawa, clearly intruded by Ichida granite and many
aplite veins on the southern boundary of the body.

These rocks are fine-grained (0.1~0.3mm in size of the recry-
stallized quartz), compact and slightly schistose. They seem to
have been derived from clayslate, sandstone and, rarely, chert of
probably Paleozoic formations. Biotite hornfels, two-mica horn-
fels and cordierite two-mica hornfels might have been derived
from clayslate and biotite hornfels and cordierite-biotite hornfels
derived from sandstone.

Meta-diabasic rocks

Meta-diabasic rocks occur universally in Inagawa granite as
many irregular or sheet-formed bodies of less than several 10 m in
width. They are intruded and contaminated by Inagawa granite,
and intimately accompanied by fine-grained biotite granite facies



which represent extremely granitized products of themselves.

Megascopically, they are fine-grained, massive and dark-
greenish or dark-greyish in colour. Although various mineral
assemblages such as biotite-hornblende-plagioclase, hornblende-
biotite-quartz-plagioclase and biotite-quartz-plagioclase can be
distinguished, the diabasic texture which is suggested by the com-
binations of lath-shaped and strongly zoned plagioclase, granular
anhedral hornblende and interstitial quartz is characteristically
preserved.

Fine-grained biotite granite

Similarly to the meta-diabasic rock, it is captured by Inagawa
granite as many sheet-formed or dyke-formed bodies of less than
several 10 m in width, which sometimes include the meta-diabasic
rock as relict parts of granitization. The boundary between
biotite granite and Inagawa granite is always sharp and distinct,
although the latter sometimes impregnates into the former as
small patches or the lenses near the boundary.

It is massive, greyish-white in colour and chiefly consists of
nearly lath-shaped or tabular plagioclase, interstitial or granular
quartz, poikilitic alkali-feldspar, dark-brownish biotite and, rarely,
small green hornblende. Concerning the plagioclase crystals,
altered calcic core and strongly zoned sodic mantle are often clear-
ly distinguished, and the myrmekitic structures are formed between
the sodic part of them and alkali-feldspars.

In respect of the above-described modes of occurrence and pet-
rographic characters, the rock bears a striking resemblance to
“Kadoshima granite” designated by H. Koide (1942) in the south-
erly neighbouring area.

Fine-grained biotite granite is also developed, in the upper
reaches of the lida-Matsukawa, as several stock-formed bodies of
less than 1 km in diameter, which are mostly included in Ichida gran-
ite. Generally, it grades into Ichida granite (medium-grained
biotite granites), but is sometimes injected by the veinlets of the
latter near the contact.



Ichida granite (medium-grained biotite granites)

It occupies the eastern half of the Kiso mountain range in the
“lida” and “Akaho” sheet-map areas, and is elongated in NNE-
SSW direction nearly parallel to the Tenryi-gawa (river).

It is thoroughly massive, characterized by thickly grown bio-
tite to the direction of C axis, and relatively homogeneous, but
locally fine-grained or coarse-grained. Ichida granite scarcely has
basic inclusions, aplites and pegmatites in the area. It is very
difficult to distinguish the fine-grained parts of Ichida granite from
the fine-grained biotite granite before described in both megascopic
and microscopic observations.

Under the microscope, it shows the mostly diabasic and partly
granitic texture, and chiefly consists of lath-shaped~tabular,
highly zoned plagioclase, poikilitic alkali-feldspar, interstitial and
undulatory quartz, dark-brownish biotite, subordinate amounts of
allanite and, rarely, green hornblende.

Ichida granite is intruded into schistose hornfels in the upper
reaches of the Katagiri-Matsukawa.

Inagawa granite (coarse-grained hornbende-biotite granodiorite)

It has been named in the drainage basin of the Ina-gawa in
northerly neighbouring area, and is widely developed in “Akaho”,
“Agematsu”, “lida” and “Tsumago” sheet-map areas, occupying
almost half of the Kiso mountain range. Tenrylikyd granite which
has been named in the southerly neighbouring area seems to have
a quite resemblance to Inagawa granite, but their mutual geolog-
ical relations have not been ascertained.

Inagawa granite is generally greyish-white in colour, slightly
schistose in some parts, distinctly porphyritic in other. In many
places, it carries abundant basic oval or lenticular inclusions.
Under the microscope, it typically shows the granitic texture, and
chiefly consists of subhedral~ tabular plagioclase (andesine), poiki-
litic alkali-feldspar, interstitial quartz, dark-brownish biotite and



green hornblende.

It includes, as before mentioned, numerous xenolithic bodies
of schistose hornfelses, meta-diabasic rocks and fine-grained biotite
granite generally with sharp contact relations. Besides these, it
partly shows various rock-facies such as hornblende-blotite-quartz
diorite, aplitic biotite granite and schistose biotite-quartz diorite,
which seem to be mostly in transitional relations to the main part
of it.

Hornblende-biotite-quartz diorite occurs near Ichinose and
Kokuzd-yama in the north of lida city. It is medium-grained,
rather melanocratic, characterized by large poikilitic green horn-
blende in some parts, and grades into Inagawa granite proper in
general.

Aplitic biotite granite occurs in the north of lida city, near
the boundary between Inagawa granite and Ichida granite. It is
fine-grained, characterized by scaly biotites and highly heteroge-
neous. Similar rock-facies locally occur in Inagawa granite near
the contact with schistose hornfels. Near the latter, Inagawa
granite becomes lacking in hornblende and grades into medium-
grained aplitic biotite granite, and, finally, it injects into schistose
hornfels as veinlets.

Schistose biotite-quartz diorite occurs in the drainage basin of
the Yodagiri-gawa, and is situated between Inagawa granite and
Ichida granite. It is medium-grained, dark-greyish in colour, and
characterized by the distinct schistose structure due to parallel
arranged scaly biotites.

Ryoke Metamorphic Rocks and Associated
Granitic Rocks in the Eastern Area

The eastern area is chiefly composed of schistose hornfels~
gneiss, gneissose granites and lkuta granite (coarse-grained horn-
blende-biotite granodiorite). Besides these, meta-diabasic rocks and
gabbroic rocks occur as small bodies captured by the granitic rocks.

They show a striking contrast to the rocks of the western
area in several points as follows: firstly, the fine-grained biotite



granite probably derived from basic rocks such as occurred in the
western area can be hardly observed ; secondly, a certain part of
sedimentary strata are highly metamorphosed and contaminated,
resulting in such rocks as sillimanite cordierite two-mica hornfels;
thirdly, gneissose granites, in themselves, have a marked schistose
structure which is presumably formed, for some parts at least, by
the “migmatization” of these metamorphic rocks.

After these metamorphism, migmatization and plutonism,
Ikuta granite might have been concordantly intruded into schist-
ose hornfels~gneiss and gneissose granites except in the southern
extremity of the area. On this phase, Hissori granite (medium-
grained hornblende-biotite granodiorite) might be intruded into
cordierite gneiss in the northern extremity of the area.

In the eastern etremity of the area, along the Koshibu-gawa,
sheared zones of small scale having N-S trend are developed in
Ikuta granite. They seem to have been formed in connection
with the mylonitization movements of Median Line, after the
consolidation of Ikuta granite.

Schistose hornfels~gneiss

In the northern part of Minakata village, cordierite gneiss is
widely developed, gradually changing to the north into schistose
hornfels and, then, into the least metamorphosed Paleozoic strata
in “Akaho” sheet-map area. To the south, it is in contact with
gneissose granite (1) and might have been remarkably influenced
by the latter. The cordierite gneiss is bluish-violet in colour,
distinctly schistose, but not-banded, and characterized by abundant
cordierite crystals. Chief component minerals are mosaic quartz
(0.5 mm % in size), cordierite, porphyroblastic alkali-feldspar,
plagioclase, red-brown biotite and muscovite.

In the southeastern part of the area, many lenticular bodies
of schistose hornfels~gneiss are intercalated in gneissose granites,
especially in gneissose granite (1), and highly contaminated by
them. In general, they are fine-banded sillimanite-cordierite two-
mica hornfels probably derived from clayslate, although the rocks



lacking in sillimanite occur in some parts. Chief components of
them are mosaic quartz (0.5 mm = in size), plagioclase, alkali-
feldspar, red-brown biotite, muscovite, granular cordierite, and
sillimanite (fibrolite)

Such schistose hornfels~gneiss has the E-W~NE-SW trend
which almost coincides with the structure of surrounding gneiss-
ose granites.

Besides these, numerous small bodies of hornfels are captured
by lkuta granite in the southern part of the area. They are slight-
ly schistose or, in some parts, almost massive. Among them,
cordierite-biotite hornfels, cordierite two-mica hornfels, biotite
hornfels, etc. might have been derived from clayslate, and they
are rather fine-grained (0.2 mm = in size of quartz grain). On
the other hand, garnet-biotite hornfels, biotite hornfels, etc. might
have been derived from sandstone.

Spinel-bearing quartzo-feldspathic hornfels has been discovered
near Kitayama, Toyooka village, captured by lkuta granite. It
consists chiefly of quartz (0.5 mm % in size), microcline, plagio-
clase and garnet, and subordinately of spinel, andalusite, sillima-
nite, pinite probably altered from cordierite, and iron ore. The
last mineral is concentrated in some parts.

Diopside-plagioclase-quartz hornfels is observed near linuma,
Minakata village, captured by the apophyse of Ikuta granite, and
seems to have been derived from a kind of calcareous cherty rock.

Meta-diabasic rocks

Lenticular or blocky bodies of meta-diabasic rocks less than
several 100m occur abundantly in Ikuta granite, especially as
swarms in the central part of it. Main parts of these bodies
are fine-grained, almost massive, dark-greenish in colour, charac-
terized by diabasic texture, and chiefly composed of plagioclase,
green hornblende and biotite. Contaminated by Ikuta granite,
they are gradually changed to medium-grained and distinctly schist-
ose rocks, which are nearly characterized by granitic texture and
chiefly composed of plagioclase, quartz, biotite and green horn-



blende, and finally changed to Ikuta granite proper. Similar rocks
occur in gneissose granites as several small bodies.

Gabbroic rocks

They are found in Toyooka and Minakata villages as nearly
round or ellipsoidal bodies, probably captured by gneissose granite
(1) in the former place and by both of lkuta granite and gneissose
granite (I) in the latter. Generally, they are coarse-grained,
dark-greenish in colour and characterized by large poikilitic
amphiboles. The rock of Toyooka village consists chiefly of brown
and green hornblendes, cummingtonite, plagioclase and biotite,
while, that of Minakata village consists of brown and green horn-
blendes, olivine, hypersthene, augite, plagioclase and subordinate
amount of spinel, actinolite, serpentine and iron ore.

Gneissose granites

Gneissose granites show general structure of E-W~NE-SW
trend, with some exceptions, coinciding with the trend of schistose
hornfels~gneiss which is numerously intercalated or captured in
them. They are intruded by lkuta granite.

Gneissose granites can be classified into the following two
types chiefly by field observations:

GNeissose granite (1) <
Fine- to coarse-grained gneissose (hornblende-) biotite granite
Aplitic gneissose biotite granite
Porphyritic (hornblende-) biotite granite

Gneissose granite (1) -,

Coarse-grained gneissose hornblende-biotite granite

Gneissose granite (1) is developed on the north and the south
of Ikuta granite, and also occur as small xenolithic bodies in gneiss-
ose granite (I1) and lkuta granite. The most of this rock-type
seem to be a kind of “gneissose migmatite” probably derived from
schistose hornfels~gneiss. It is quite heterogeneous and bears
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many metamorphic relicts of various sizes.

Fine- to coarse-grained gneissose (hornblende-) biotite granite
occupies the main part of gneissose granite (I). Chief constituent
minerals are quartz, alkali-feldspar, plagioclase, dark-brown or
greenish-brown biotite and sometimes green hornblende, the first
three minerals constructing nearly granoblastic texture and the
others schistose texture. In some places, aplitic gneissose biotite
granite occurs, and usually grades into the main part of gneissose
granite (1). Porphyritic (hornblende-) biotite granite occurs in the
southeastern part of the area and also grades into fine- to coarse-
grained gneissose (hornblende-) biotite granite. It is characterized by
large poikilitic alkali-feldspars and shows nearly granitic texture.

Gneissose granite (I1) occurs in the southwestern part of the
area and extends further south. It shows a half dome structure
near the northern border of it, due to the distinct parallel arrange-
ment of “eye-shaped” alkali-feldspars and plagioclases. This
rock-type seems to be intruded later than gneissose granite (1).
Under the microscope, it shows the protoclastic texture in a mark-
ed degree.

Ikuta granite (coarse-grained hornblende-biotite granodiorite)

It has been named in Ikuta village and occupies the almost
half of the area. It might be considered as a large concordant
intrusive mass with the metamorphic rocks and gneissose granites.

Ikuta granite is greyish or pinkish in colour, almost massive,
but partly schistose or porphyritic. It carries basic inclusions of
various sizes in abundance. It comprises hornblende-biotite grano-
diorite and, in local, hornblende-biotite-quartz diorite. Under the
microscope, it shows nearly granitic texture composed of tabular
plagioclase, interstitial quartz and poikilitic alkali-feldspar.
Regarding mafic minerals, deep-brown biotite and green hornblende
are quite abundant, and augite, cummingtonite, allanite, etc. are
present in a small amount.

Small apophyses of lkuta granite occur in Minakata village,
being intruded into gneissose granite (I) and cordierite gneiss. They
are constructed from fine- to medium-grained biotite granite.
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Hissori granite (medium-grained hornblende-biotite granodiorite)
Main part of this granite occurs in “Akaho” sheet-map area.
It is intruded into cordierite gneiss with sharp boundaries.

Quartz Porphyry-Granite Porphyry (Dyke)

They are intruded into the granitic rocks as dykes less than
several 10 m in width and, in some cases, gradually changed to
each other. These rocks are assumed to be correlated with the
late-Cretaceous acid hypabyssals in the Hida-Kiso region.

Neogene Tertiary

Ina formation The formation covers the granitic rocks and is
developed mainly on the eastern side of the Tenryl-gawa, espe-
cially to the south of the Koshibu-gawa. It is about 100 m in
thickness, and dips gently to the west. It consists mainly of
conglomerate and subordinately of sandy and clayey bed and lignite
bed. The pebbles of conglomerate are well-rounded and well-sorted
chert, sandstone, clayslate, etc. Near Horikoshi, Toyooka village,
Metasequoia sp. and others are included in lignite bed, and accord-
ingly the age of the formation is considered to be late Pliocene
or more earlier.

Misobeta member is tuff-breccia bed, chiefly consisting of
angular~subangular andesite breccias, and the member is a
remarkably continuous key-bed with 2~4 m thickness interbedded
in the lower part of the formation.

Quaternary

Tenryii gravel bed (Pleistocene) It consists of granite boulder,
sand, and clay. It unconformably covers the Ina formation and the
granitic rocks, and forms extensive river terraces, showing almost
three steps on both sides of the Tenryl-gawa. In the western
side, however, the intense upheavals of the Kiso mountain range
might have given rather the character of fan deposits than of
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normal river terrace deposits to the gravel.

Talus deposits and Alluvium The former occurs on the foot of
the Kiso and Ina mountain ranges and the latter is present in
wide areas along the Tenryili-gawa and other streams.

ECONOMIC GEOLOGY

Antimony

Stibnite-quartz veins of small scale occur in Inagawa granite,
in the upper reaches of the lida-Matsukawa, but now they are
not worked.

Building stone

The granitic rocks, especially Ichida granite among them, are
quarried for building stone.
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