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L2, ¥, TORMADOHMT ZHEICIEBHENREL THBD, JERHIEZ R
THEDEDE LS TR0, BHEA - A3 - BREREFO FEMMIEYIE, MK DT O &Mk

ik 11) SHREZIC &%,
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DEDENLHICHIRZ72T, MROEDONSBEICHKENT, MORKMLED 2
WERPRESE DI S s DI, BUARERRFELFITREEDTH S,

REFEFT, 79 /7T AF v VixFkafitze s, MRy e UTREA -
H¥E s BEREZFLL, ERADABNSEILEH S, TOMIIVaY - ik -
- HiE G, AETRBERDE L TR Z R LTS, @0 0HMEZEN
FEEHMEZE S B 2R E RV, L LHIKIOE DT, BHEA - A%k E D]
PRIV PATICAEAT VWD T DD B, FRAIBE 02 ~05mm BET, FHEZW
LBz R U, H5TiE An2o A TH B, Wbz LIaWnE D 0inxL, Rk
LTENTEDEDH D, —HIFHEMEL TWS, £15E£ 0.1 ~ 0.3mm AHDOAR
ERTH %, BEIEE05~ 1.0mm DED, 0.3~ 0.5mm IOV E D% E
MH->T, ERFRZEL, RICHIREZ > THESL - GHROMZIRDSEDNH %,
TElicid X =kita, Y =W, Z=ERtoZattzrd, faftl sl
WPz, ERARRDZLEALNZOVD, BRERD—EFMICELLTIEA
T3 EE, TNHICMOHAENTZL IR ETAIERENTVS, —~RICREE T
H%, VA VIFFE0.01 ~ 0.05mm FiEORKRZRL, ETLDHTLRETH 2, M
ARG T, £ 0.05mm NAORLIRZ 2 UAEERE 289,

F7e, UIFARO ERT, EMEICHET 2 A DEME, > MO RER
K mlaa2SRICETHIRE LD Smm OIETLRAL, MRE2RT2EHGDH
%o MHEBRERZTLL, BEMA - AKX REILZD, BHEIANAG - BEA -
HEOMATENSE> TS,

FREEZFRIVVTTIVR

AEFAPGID T ¥V F ARG - FIRGIED SR IATIC T, 2 ORMITTT
HCE-oTYENT, EAHIK o ZMEOMIIcCA BN, Fiz, BIEEMT
JEI T~ 2 A BT 52BN, MIEHEER L5 2 BRI & DRIC
Pk NIziEfy 3km DY AFES HIFHC M LTV B,

ARENE RV T 2V KIS B W, MR OEZR L, —RICIREOMROKE
ORIRETH S, TORBMEAK - BHEA - BEROMBSENERD, BtEL
meLTonay - mRa - SRk E T, 2oEMcHs - RIEA - BER - #EO
DIAEEDE DD, NI TH 2 NEUICRDH END, TNCITZEDOREYD I



14

BONZOMMTH B, TOENRIIIC, WG - AER - ERA - ARG
EERFNETNDEZTATNZDNHEND,

— IS - BHEAEER T, £0.1mm U FOEONE L, BV A IEERT,
BERE NS OMZRD, HAEZHEDREZVED L, FIRICE > THLEMN R
JFEZE > TRAIT2ED LMD D, TNEDFEMORICIE, TS ORI
STWVAHEDNDH S, FEAIE Anzo NNDKITZRL, WamZETEDE DTN,
BERNIANER T, RICEEIRICHUANCHEN 2 DR H 5, TOHEFIRICET L
DIFET 03mm LI FT, Z@ME X =Mkl Y =288t Z=F EtTbh5,
HEAEDOEORDOENEZWD, WLICHDN, REA - AREFABREORKE DI
Eeml, 2LEMERMEERZEETFT A MEL TV S, ThEBEEREHERVE S,
COMABBRED L ZICBPEOMBAZH D EED 5,

BRFRIVY T IR

HUss N DA & H S A R OBANCIR > TIRIL 049 2 6 OO —ET, FEEHHL
PEIFCHE L, KiEHIHOE Ok Z FHTWS, EHEEANEEEE LTS
AL MPBRXOFIREERRLV Y 7 )V AKELT WA,

REIZE L ALBURT, FAEOMIE BbN s EHIHE L EOOMBERENLT
BB, HERANEF ¥ Y FAIREDAVIMEEN D FROBANITNICTENT 2 A5
&, BOAIREEDMENCRED B NG, £, HEILGOw Y ai)ILIHHE O
BT 2AREICE, HENELUIFEL, 8 FTHO—fDOE DICKRXRT, BER -
G5 EDORERRBINR > KEL (£ 0.3mm W) ZoTW0BEDNH %,

INBOFRNV YT 2I)VARICRO 5N B RE, REDOFD S B, REOHT (A
O ) IS RO LS ORGFEREDR A ONE T WD D, OOy
(REIRMBE) ICIWRINZ L BET BT DD B, L L, TOmHEOLEKIYIHMK
KEELWEZRSNZV, ZLT, TOMOSFIICEITLT, BRoOZ A EM
BROBELEENTV S,

FLOLHFIOINE DB LU A EIROBEAL TV AEOE DITE, —fKko
VA Y TH 2 BER - R -BEAIKCMAT, MG -AZRRENALN, 5
KAPANZFTENT VDRI eHH 5, TOHEHICIE, BREREIELIDRELES
M, H2NVEELHAENEZ, iz, TO—FRICIEE LIREEAMNFEE LTI DD %,
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—MICAEFE N T, HHEOMEZHOTHET LD D, FsmILYE OB

CRIFEAEHRENRSNIZ,, FEKRIV Y T 2V AREBEDIHS N T, & S HFhO
MRS & (72 0.05mm V) A B7a b, ERFKEZETREREIAICLOH->T, T
ATy MEEERT LD B, T, AERNET > TT—IVIRZHRL, ZOEY
Z IR ORERDIO BN TR H D, TOLTITIERERNZEDHOIYO
EMIC, JESEORGOERENL RICGRDON, £z, fMCAERE (maculose
structure) /19 C & D7 7RL,

FHRCHYIE RERL - A2 T E L, RIEARDEVZLIEET, FHaldchzerk<
Cetdhb, FRBERODPDOICHERZZSGTLDOLHY, ZTOENESHA -
Hitia - REARNERAENE DD D, HINZZ DD THR T, HHAICHILT
%o BMICIIAEDRGZETEN, MFOEDOEDICEFHEKRLY T VAW
INELDONH 2, RERHINERT, £ 0.05mm NHORKRZZT2EDMNREL
WA, M IE R 0.0Imm B EZ O HERRO VAL D2 & D75 R0, X= 6
B, Y =%, Z=>RBOBGOL %R, BLhOEREHICTENS D
DICHEND RO TH B, AIHIANL, AERT, @t 0.05mm A O i A R
F0, VR ZEH LU TCREROMEZERD TS, TOMDHELELT, “maculose
structure” BEZR9 K DICED, RHCEIRKRZHZLTHRELTVE I EDH B, it
REFOHSHE LT, F05mmMOEDEMCHNEENS, BEAEEEHER
WLMET, $£0.05~0.1mm T, MZETEDOMNDERL, Mod An3s FRIEETH
D, MERMEL TV, Xz, KRBRADALBNLE I ENHD, TNUCIIMWHZ
TEONZ, ANARKICEDN, HiE, MEOHIREST, £%0.1 ~0.5mm fi
DT ENZL,2V = (—)84°, c " = 157w, ZEME X =0k, Y =1t e,
L=t TH%, AERNI—MICDBEETEINTVL S A, ST2UTHET, KR PIE D
HEALTOVBHEEIC K< ABN, EFE0.0Imm NADFEFIKRGZW LR Z /RS, il
AIEMEET, 0.03mm AHNDRIRDE DAL L, —DFIV YT o)V AHIC B ENIC
HAbNBH, HEROEERLDODEMIENED DOREE (£ 0.5mm LU T ) OBEIR
LML GO RA LROEND, £z, #EAERIRT, £ 0.1mmfRED
LEONZL, HO0.5mm DOHREHEZ>TVEEDEHZN, TOXIHEDR
ETOLOTHTH %, FICHRAMHIRIKICHEEL TVW2DODHELNE T LhH 5,
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F= by TRED B VIRV YT D)V ARHOTEROR > FrikZRd &0, #diado
FriRFNV 7 2V AICHMT 20, —RICK DK T, fORFL YT 2V ALK D
FIHBAREADENZ > T 5,

I. 3. 2 HHEMERS (ANE)

AREF RV T 2V ABIXOCRMEDEMT, —RORFMOEmE —B L Fm%z
mU, HOWERZZLTHMT %, 2ANEICERESNTIHENPS N TEVED
PR OIRE H O — I E DEFEIHEICA D NS, ThIFEEOMVHIRZ 49 il
DS, IERE~FiBEr 2T 5E a0 TH 5. HREOHIMIE & IEH
SEMCKATEZH DB H 2N, —MRICKHLLTED, ZORAEERERINETH
BMMEEMEAKRETHE N ARIATH 5,

AEFTE LU TRE~EBEANA - RIEAQ - AENSED, A, WMiCHRaz
B, FERERORETZCLEHD, SHELENLTHORICEATV S, #
FraRISUESFAR O B4 ORGERD, & S —E /M FATEYI L TR F TS AF vy 7
W&z R, Wik > TiE, RO RIVY T IV ADEIOAMNAZE L EAT
WBEEDICK BTN S,

APIAIZER0.3~0.8mmMBEDOEMKTH 2 T EWE <, FHCHRIRA Wbk 2 759,
RS WEOL DI, 2V = (—)86°, c’Z = 20°HiTH> T, X =ikME, Y =1,
7 =m0 ZaMEE RT, MEAEE0.2mm LR, BRI 0.5m WAL ORIIRT,
MEZZTEONLL, WREREEIIHEELTVWERNWT LEH D, M7 E Ando WHE
THb, AREINSOMZED, REKORE 0. 1mm L FOHIK &7Z>THD, &
FEDLDHTHEL, BOLENHWT ENZ VL, BAERFFABIBICAL EERIKROE D
MANVEEND, BAZREDLNZNT ENZWVD, oIS O EREHZS -
THHM LX) GETAICBELTVER I EHHD, oS, Hil 0.1mm L D
ROARKE 2 728 SRIIC I REBAEE & RERREKEE L M he A5 N5,

o. 3. 3 ZfAIKEER
E£01~1m, O.Im#i%d22VIEZTNUTOL Y RIROMIERD, HEEE LK
BHHDIVFIEKEDEMTHA LEENT WD, FCAKIEE TIZ, < OB
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KRBT 2V ADENMCELL ZL, D SILRBICEDMERICIH D Eicid, Z
DRIV YT 2 )VADYER, REOFEOBICHKEN, FOImMElE ST L TEEZL A
5N%, THRBLIRKRILY 7 2V AFREIC, BERIMFRZSE> TV, CDMFRO
EHDEDIEDONTIE, TTICHARE P Ick> TRILLEREN TV, ZLT*
DIFEFEE, AR KIENICIA L 90T 2 AR H S EREO M TFEET 4 I0E
MEREFAOEDTHAS LENTVBEE'?,

AREBROAVBUI T H ~ kDI A2 B L, e, BEchsb, DL X
ROBLD P I FA R FLOERIRD B LS N A 5, NENIE A R S8 =
L, AANVUEOEMHAEENRDEN S,

T DZERAIRERERBELR AV Y T 2 VADRE ST, O RETICEHAEND

TR ZHHKIYNCIE D F D EIE R, T2 L, —RICEHEOERSAETDE
DTEZ DR RIMNRKEL, GEBITREROFENE LI,

RIT, T OFEROFEFEE & FULE LT 0 TIREEd 571,

R C, hOMICKRBET, BLICANEA-BHA —Mamia — %
BAO - AROMAZEEN B D, MK O.1mm M) T, EHEOHEENE L &,
IUREA PHOLDIE, ~EHMCESNBERPASNDZ LD B, Fiz, B
KRENW YT 2V A, BRICERFIRBRERRILV Y T2V ADENDE DI, FAKH->
RSO LWEDDE>TVWBE T ENH B,

MDD > BoEL, WH~WROKAOZRL, BEG - BHEAO 4% BiE
e fROmpn - A DR, BHCHEADORNEZL, WICRERBXUCMELZ
G, MEG-BHA - MEAHLERBELACRBHEOEDLEED O NEWVA, —i
ICHERIENAKREL, 03~05mmMEEE A>TV b, WO RBERIIKET, I7~<
A4 PHICEENZEDICELL, BLOMmUTOLORR S KA FO TS5 AF v

JIKBbLN, HEBEZRT, CNEEPOHIEKO L O L AEICKEREA RN
%o

0. 3.4 Itk (ERE) S

HIEROD 3 DDBE HIAN B KT ZNUCTTATT 5 8% < DA ORGLEICIE, WA
WABRREDERANRDEND, TNLOFEREHIE, FORSE (73X A -
FRREH - RV T )V AH) OMBEICE > TEERZRICLTWD, LML, T

iE12) fos U, mEBEESEIRRIEAIC L < 249 2 HEEREICIE, COMOMERIZIZEAEALNZL,
FE13) FELLIETk4), 5 ZBENTW,
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AT HG RO ER S LIt D2 RN T, —RICIBZN5 DHEBHI DD T
597, BE < OBADFEELT, Wk, KICRRG2HUEATH S, WK 5~
10m 2D 1 DOBHMDRHIERETEDEN TSI LEH D, E5IC 100m 1D
HZ2tDEDEHZM, TOXIBEDRIIHFDS BTERICTE LWL DDIEMIC
2 H5N%,

CORAEREHITHZ L, WINEE LWIEHZS > TRRIRE L, JERIRMEE
ZRTH, AR EDOMEZHOTVE T hH D, HIZE, ITIXAE
HBNER AR EDERAE LIz DICE, 3 - BHEAGREDKFDJEFARLRR
ftl, BNV ZIGED 2 VIER—T7 s 1o I A MiiEZ R T, £ < DEE, J5E DR
WEF LS, JEREWED 2 VIRREMERE 55 T, SAIZEEL SR
TW3, AEEYIEREARYEICZRL, A% - BAMEHE L ImREn, BRaM

DY =2 VAR ERD BN D, BRI 2R /KOG IR D HEIRISTE R E N
NS DRRZIRDTNE N2V, ZLT, TNSZHRA - Wk - {10
EDOHHARDHINRAD BN TV B DWNEETH %, WiCZOHRLEICHFEANTE T
o

A TR ACEIAER SN 20, HEZEMEOmEINcE L A 5N 5

EMAREE A LR, MENICIRERRDOBEN A S H 2 VIR ANEN RSN S,
EAVINEIRRO B S B X CHENZ BIEL, £77 754 MEARED A5

N5,

NS DOHAEHDOHEANTIE, FHOEONSBHIOL DN, KK TFRO@ED T

H%,

—_

) B BIE D B W IRk PY S
2) Afeka

)

)

w

7754 ERE

4) fRkE B L OB EEIRE
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0. 4. 1 BEWiAPIESH 5 VI kA PIS

T DFED AT AT DK BIET) O FLILI FHHHIC E A U 7 BERG S~ Jfifses Y, (A E
AT NICEREE OB 22T, HFLLRREEZRTICW>Tce Db ENn
TV, TOHEAAKEAPIE (ortho-amphibolite) W5 NEXEDTH ZM, A
WIS 5 % VIR L OREEETH S T L1d, TOESDOMIED % VIR
WESTVBTEDNERBICHB T ENTE S,

AEE, BURKIEHIE S 2 W id 2 N LAIEoHIIC B 5 N B AIRIC /0413 % BERG A B
HEFBBOEDEHENSD, ARIEMIKTE, WEMCERERTIcHENTZL Y
TIRO/NARE LT, SIET IS8 EEV. ThBIRWVEFNEIE50m LR, #EE 500
mEEOE DML L, ZOEETTHIGEFOZEREAD F#o—KER & —5 L Tw»
2o BEHOIR - vy g - W) - BER M 3UALT - A= by TRk e
KRR ERHLTED, ZNEOEEEBRNIEINOE O L 3#ERIC LTV 55
HBME L, R RGO ARG EEE LTV,

AREDHNEB XU PERIEI BB DA TN S EDONZ WA, —iIC R IEZ
RLTWVS, BBOROPHEIBEICHADNS &, HADEBIICIEE LT
EHONDHN, PLBICEEEAENT, HORLIRE R0, KSR O
WIS MCHEL TV B,

KREGBE FTLE RTSAF vy ETANAGRZTEL L, REAZET. BE
AEBRRDEED o T2 ED L, FHEDKGKOLDEMSRD, HHICHKS
MUEEENHEDONG, £, AOMNTH Yy MEEZRS A GOMKOH D
SEBHALH D, BIIEAENY — Y VAR LERERL LB TVS T
LRI IR, FUADEIIS VD LRSI A G, H %WV IZAEOERMERIRS T
HBTEMEEEND,

BUGOIRIC BT 2084 A TR, BEARBEOIm ANDORIRDOETD &> T
VWBEDHEL, TORNE An60 TH %, £z, FIHKRD 2V IEHCRE RS
0.5~ 1.0mm FED KK ELEREHA DN, FOMINI Anes RS TH B, AR
FEAERZE R L, BEOHOMBRZIRYD, —#icZORFNICIZAIPEZE L < &V,
EHBOEDONE L, BOOMNEDDSFOUOMNEDE TVAWN D DU
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5N, MEOEDFEMIR, M, BEAETHD, £FoTT ATy MEEZD
%o BABEOEDIZER 0.3 ~ 0.8mm OEFLKERL, 2V = (—)54°, c"Z = 25°
R, —RICEBRODOANGZZTEONE L, TOHEEICE, MBI EE
NTWs2ehdHb, TNMRIKEZ> TR EEDELIGEVL, V—a)bAfkL
TeREAOEEOZMS, A ORIRESE (£ 04mm L) AAS5NZ T &N
HB, iz, BEROEZHTHEOHES M RiBoicik, BRERDMERIN TV,

0. 4. 2 &£ W &

TER S DS ORAEHO BN TRAMTEALLEDEREENT VS, TO
KIIEHIE Tl Z OILEIcA BN, RV T 2V AZEBL, ZTORLOIRKRL YT
TV AGRRE L EN TV S,

SBIEEE, YUK, RO UK O ST, —RICHin - ZEE & < RE L,
LV TH S T ENEV., LLDOHEEDED, HEHWVIFY 2 — L IRICH A
DOWIBEZETT, LML, COWMIBEEIINROMMEIRI /'~ 21 M RO &1
RBZFIC L, HiESE L L TOMKEH Uiz RLT0E™Y,

AHEHTT, ~BITPHOBAMERRTH, ELIHKTHE T LELRLE
K, i, U5/ TIAF v RIS L HB. AN ARSIV
MAZLEEN, FEUTREN - ¥ - BER - EREOGNSRD, BICANGES
B, EWICYIVaY - WG R BEIKGRMEE S . BHEAEE 1.0 ~ 1.5mm
EOYEEDOEDONEL, ZOENIEEAISEVEDEH S, il Anss Hit%
RE, MOMNCERL, MEMELTVAT DB, ARIEREKERL, &1.0
mm Fif%O & O EET, BEL - BER - EEGOMBRZERD, BREEERT T
EREL, REMHICIERICSRICTEN, 2RO3HD 1ELELHBTEHD
%, EEAR—RICFEIET, £ 1.0mm WO > HEICEVEDEH D, /18—
A MEOHERTRL, £, AVVARRRGEET L EH 5, BEMIF 05 ~
1.Omm FiEOEFRZRTEONL L, BICEML, X =KkHERG, Y =880

A 14) RS (TRSERT IR S ORI S, JERARE, No. 337, 1953) icktud, T OO TER
ERE 6 > DBRICK T LTWBD, ARKIE-IETIEZ O X S ICH SNSRI LN DT, —f5L Tidid
T3, T>IKEDLNZEOREHEOT, BT 2HDOEDNLL,
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7 =FB~RnoSaEE R L, ETY oflEic K, IR Nz = 1.639 N
WNTH B, ANGERBHRET, £ 0.3mm difkDFHEERWV LML DMK X 723K
T, 2OEEELIRV, IVavFEDDTRICHNEINSGD, BERHRIC
BENBLZRZOEEZRT LN DD, MBARERT, 0.05mm L FONELD
INBED & DD,

ERZ AR BT, AERERO BB ORANTIC, &Ltz 2d %
FERADHRNEENS, TN ERLO—RAERE LU L, FHROFAMIEZR I
B E LV IERE G 289, COEATE, FEABEIMICHEREL, BE
RH2VANE»SZH L L bNSikEADFENE LL, TOEDICHEEA
DELENTVDE I DD D, AHRIFEDHTMICHNTEEND, T, MOTERA
ICIENT, BEIRAORSEMRE L, B 0.5mm MORDOEDNED BN D,

X UL ER DT 73 A N iR DB OIS, WIRICEARIADEO 5N >
Hivhr, O EOEREDEN T 2, TARILBYLRMEANES L THMmd %, K
ALoANAZHE L EREVIEREOERM S & OSSN TrV, B Fickd
ZUMEE, HHOMERS LIZEAERESZVD, EEAREDDTHT, % 1.0mm
FEDOR > LA TH S, S NANAORSZPEET, T OMMNAIGBERE
KT BTz, 2V OIEHE TEIRM > Tehd, o7 = 12°W5, X =ikifkka, Y =%
fe, Z=@EaoZattz R, BoNCERREOMELICEELTVS, X,
HEFORBHBEE LI REAMLRLTVS, TOEABERCX> TR Nk
“autolith” O—fTH A9,

0. 4. 3 7754 MEIRA

CNRFICEREDOENMCETHLNZEE 0.2m WigOIRK, BHEOHEKTSH
%o ARKEHIE TIEY AN iFREORICE T 2 /EMEDEMTHKRNZ < AT
EN%,

BT, HRMAHIR OFAKRME 2R L, AN E DD TLRVONFHMTH
%o FHHEME L TERER - IERA - AXDDHD, BEE - ANAHERESDD

Rk 15) Mz Rk 14) ICH U,
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ARV, REAERO0.5mm ANDFEAKDOE DML, ZDMHE Anlo RE T,
HEAIGIWEEZ /RS, ERAERNEETHSH, MICHBIOLWEDEHD, R
WARE 72/ 8= 1 MG Z R T E OB EZ 0, GRIERER T, K 0.3mmAEEDT &N
ZVW, HBLEICE 0. 1mm U FOMKDOE DN EE>T VBT L bHD, RER
WFEETET, £%0.3mm U FOBE/F RO EDNE L, WomckiEaltl, ERkE -
HREDOMEED TS, ZTOZEOMEE X =KREG, Y=RE, Z=BREZRT, A
PAERICATEL, Z05mmBEORIREZL, HEVIEZOHMBABIELIALN
%, TOXEME X =Rk, Y =%k, Z =T A7)V RRET, Z=5"R"s
TIE LA EHEBEITEV, 2V Ok T OIEYIDE IS M IR BRI &2 $ 2 720, W
SMTIFRAETER Y, ZOEMIINVAVOMWNEUNT ST ehdHb, KT, 2
ERPP TSN AL ORZRT, £, WANRE 2RI - BIA - ik 8
DRI HRNEE NS,

0. 4. 4 S I UBEEIREG

AMEOEIKIC D> T, TOMDOIRENEDLD THEL T 5., HIRIZZDIEF
EAEDIE10m L FTH A A, M/ E R EDTIEE 10cm ~$ cm BREOE O
EH %, BRARENDIEREE S EHAVTOT, HEZER DR TRIEIAD AL
WHHOEY EHIRENT VS,

COMREDPFHCE LS RVEENZ D, FEED DY A NTICE S BB O
Wi T, 10 BORORESEOMAIRDBLIRSRIL > 7 2V AZBRO TV S, SR
AL TOAAIEE, %< OB AR O SRS EE)IC IR L7z & b 5 55
NoTWV2, HHBEICOEADEACE>TELELDTIERL, TOT LR, M
IR R R R DR VIS, DD OO SRR E & > TEAVLTY
BHRENSDN S,

AEFHADOIMEEI I I O~ R B (A OB R BLIR S TH 50, FricE L < Uk L
Tt DEHRIEIKEO E DO T HEG EE> TV (FIZIE, E2 2R V7R
AfBEDE D ),

AOICREREEOL DL HEEDOLDENH S, EDMICIZE LV AW
W, WfEREOA T 47 1 v VREEZ R EIRNT, HIRBERIEE D IH S e e
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EBE LG, ZOMOEIEDE D% TN THERE & LTI .

BREAB FTA 7 ¢ 7 1 v Z885E, B0 LRAEGORWENNER S 2R Me
2R ARG 2R, I3 UHERREEZ RS, O 7 A M DIRICAB NS &
DIF e FERIEZ R E T, SROTYN 552 METH 5. BLEHEABLU
WG DD, WG - SRS, MaERICY SIVARL, £k, R
MR ARE LR > TWVd. HEIMIEE SICREAILL TV T EAZL, HLL
BERHEE 2R 3 s OB AHE I, B2 0.5mm WA OEMHAD BE A LEH
BThBM, SHEEZRTHREORMORENE, ERf0.8mmFEDL DAY

ETHB. WFNEEDE Anes fiETH B D, V— 2 )VFlkdH 2V IFMEERMLL
TVBTENBV, HREETEDR, HHERTEDICENTZEDORIGENICD
Vo EREREGICIE, APIGILE RS NIEEEED S ONE , RHTIZ 2 ABIHILIE
HEY 2S5 TOREVLIRIOE > DEDLAVEEND, THIFIFL AL EOTHY
BaRT, ABIGEGROEMICIKNEZ L, HRHKOLOLLBITHMONDEEL
EDT, HEBEOUMER 7T, —RICBEOTHZH, RS YRGS
NTVBTENLZ, TNEDOEMIVTNEESIEEL, ARH - HER-REH
BEREL, BAREERDIERICENTO S, BICAROEBY TREENE L,

BEELELOOAMCE, BFHEAREDKFIAE->ED LEWVIEE, > %h
STV REDLTENT VS, 20N> HhEERT L0, ERMETHZ 0
BZORBEICEALTVREDICE, BAEOMKEME, ZOWEIZIELAL BT
DHFFEDL DO LA TH 2D, IR TH 5.

HIRIC IR L DREEAEENTV S, HE LY 3)VEH OWRRICIA S B Ok
EEIRO AT ENBMMESE, @ Scm §iBORKS 2V IFABKERL,
MUTIESMBID > PIRERE O - VA EEG RV T 2 VAL O 2BRN D %o

BEERESOMBEREN « BAKAD 5720, WA IZRMSRE LT, i
DEGEMIE, COHMELICEADNEL EICREALLT, FHBZED L%
TV, AR USRS 2759, 2 OREAIZIE LA ERBIHIIEIC iR
LTWBD, & LORBIEIZAS N TH %, iaxEORGIMIEEALZELTY
%o FHEDSFEIME O K EL LTHEE > TOWED, ARG -FEAMERE N TV

ik 16) T OMPIADIEERIEAETEMUIC K2 E 0N E N,
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D, BAKGROIIRIDEE > TV D T2, £FRXVHITRENHVEENS,
TV T ) VAEOMERZ, > BOOMKEEONEHEZET S, §i 8T, BE
BRIV T 2V A - ARV Y T 2 VAR HDIF ENS, AUGRILVY T 2V ARG .
fAPIA - REG - BER - AROMAGENEED, FHCHREANEOLE RT TR
F v I HENE L, COMAIZER 0.5mm ML FOMHKRZRT D, HE > T
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(Abstract)

The area is located in the eastern side of the southern end of
the Hidaka mountain range, extending the central part of Hokkaido.

Most of the area is mountaineous land, but the coastal terraces
in the southern part show the flat-surfaced hilly land. These
terraces are classified into 4 as follows :

1 st terrace plane, 200~340 m high

2 nd terrace plane, 100~200 m high

3 rd terrace plane, 10~ 40 m high

4 th terrace plane, 5~ 10 m high



GEOLOGY

The rocks of the Hidaka tectonic zone forming the Hidaka
mountain range are exposed in the main part of the mapped area.

These rocks comprise the Hidaka group and metamorphic deriva-

tives. Migmatite, gneiss, schistose hornfels, and massive hornfels

seem to be derived from argillaceous rocks, but amphibolite from

basic pyroclastic ones; and other various plutonics are intruded

into these metamorphics. Quaternary terrace or alluvial deposits
cover all the above-mentioned rocks.

Geological succesion is summerized in Table 1.

Table 1
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Hidaka group (Pre-Cretaceous)

The Hidaka group is found in the southwestern corner of the
area and in the southern side of a thrust zone between this group
and “the metamorphic zone” .

The group is mainly composed of dark grey, hard, fine-grained
sandstone and slaty shale or mudstone. Generally, the rocks are
massive, so the stratigraphy in this group cannot be decisive in
detail. And many of the rocks throughout the area have been
altered to cataclastic rocks due to shearing action.

Metamorphics and migmatites

These rocks are chief members of the Hidaka metamorphic
zone, and develop in the axial part of the metamorphic belt. In
general, migmatite occupies the central core of this belt, and
other metamorphic rocks, such as gneiss, schistose hornfels, and
massive hornfels, are arranged around migmatite.

Migmatite looks granitic appearance but its constituents such
as plagioclase, quartz, and biotite show characteristic behaviors of
metamorphic origin. Of the migmatite there are three rock
species : cordierite migmatite, granitic migmatite, and aplitic mi-
gmatite.

Cordierite migmatite develops most widely in the migmatite
area. It is medium- or coarse-grained, granoblastic in texture,
and mainly composed of plagioclase, quartz, and biotite, and acco-
mpanied always by cordierite and rarely muscovite or hornblende.
In this rock mass, rheomorphic breccias containing fragments of
gneiss or schist and assemblage of quartz-segregation are abun-
dantly found ; this parts of migmatite mass may be called
“agmatite”.

Granitic migmatite occupies the central axes of migmatite zone,
as if it has been intruded into cordierite migmatite.

It occurs only in small parts of the western margin in this
area. This rock is as leucocratic as granite, and is very coarse-

grained. Under the microscope, it shows granoblastic texture



and is mainly composed of plagioclase, quartz, biotite, and ortho-
clase.

Aplitic migmatite is like to granitic migmatite in appearance but
occurs in every place in metamorphic zone as small dike-formed
rock bodies.

Biotite gneiss is not only distributed along both side of migma-
tite belt, but also in migmatite mass and schistose hornfels zone
in the southern part. Of this rock, there are three rock-species
normal biotite gneiss, plagioclase-porphyoblast-biotite gneiss and
banded biotite gneiss.

Schistose hornfels is generally distributed along outer zone of
gneiss belts, but in this area occupies considerably wide area, main-
ly northwestern and southern parts. This rock is dark brown in
colour, and schistose in texture, but under the microscope, nearly,
non-schistose and fine-grained mozaic. It is composed of quartz,
plagioclase, and biotite, containing cordierite, zircon, and rarely
garnet, muscovite, orthoclase, and hornblende as accessory mine-
rals.

Development of massive hornfels is characteristic in the eastern
side of the Hidaka metamorphic zone. This rocks occuring in the
eastern half of the area, is composed chiefly of fine-grained quartz,
plagioclase (An3s5-~38) and minute flakes of brown biotite, very
rarely bearing cordierite which has been transformed to pinite.

Amphibolite is found at the down stream of the Garo-gawa,
and occurs in hornfels or gneiss as a small lenticular body exten-
ding to the general trend of the schistosity of the country rocks.
The orginal rock of amphibolite is basic tuff or basic igneous
rock. Megascopically, this rock is dark green or greenish-dark
gray in colour and shows schistosity-like lamination, microscopically,
it is fine-grained granular and schistose, and is composed of green
or light greenish-brown hornblende, which is arranged in a nema-
toblastic texture, plagioclase, and rarely biotite.

Concerning metamorphic calcareous nodules in hornfels or other
metamorphics, Dr. J. Suzuki has described in detail in his paper,
1934 (See, reference No. 6 in the text).



Intrusive Rocks

The intrusive rocks, predominantly developing in the western
half of the metamorphic terrain of the Hidaka zone, are hardly
found in this area. It is considered, however, that granite, aplite,
and diabasic rock in this area are intruded in later stage of igneous
activity related to the Hidaka orogeny, but intrusion of gabbro or
diabase-amphibolite is in earlier stage.

Gabbro or diabase-amphibolite occurs as small sheet-like forms,
being in concordant with the schistosity of hornfels, schistose
hornfels, and gneiss. By severe metamorphism it has altered to
amphibolite facies, but relict features of gabbroic or diabasic rock
are found in some parts.

Granite in the area occurs 1/3 part of the large granite mass
which develops in the area of neighbouring sheet-map “Hiro” .
In general it is fine- to medium-grained granite which is composed
of plagioclase, quartz, biotite, and potash feldspar in some parts,
hornblende are as a chief rock-forming mineral. Along the margin
of granite mass, hornfels rock has been metamorphosed to biotite
geniss, forming narrow belt.

Aplite and diabasic rocks occur as dikes. Aplite is intruded
into granite, and is generally 0. 2 m (%) in width. It is fine-grained
and composed of similar minerals as those in granite. The dia-
basic rocks are intruded into granite and metamorphic rocks, and
are generally 10m (%) or rarely several centimeters in width.
The rocks are very compact, showing sharp boundaries with country
rocks. Some of the rocks are porphyritic (porphyrite) and the
others are equi-granular (diabase-proper). Both of these two
kinds are mainly composed of plagioclase and characteristic brown
hornblende, with the replacement product of augite. But augite
is sometimes found as relicts mass. These rock-forming minerals
are found as phenocrysts and also in groundmass.

Quaternary

The Pleistocene sediments are represented by terrace deposits



of marine and fluviatile origin. Marine terrace deposits are devi-
ded into 4, according to the flat planes as already mentioned,
respectively.

1 st terrace deposits

2 nd "
3 rd "
4 th /"

On the 1st and the 2nd terrace, there are only few deposits
but on 3rd and 4 th, deposits of sand, gravel, and clay are per-
fectly preserved. Alluvial deposits consist mainly of sand, gravel,

and clay.

ECONOMIC GEOLOGY

There are few mineral resourses in the area, except for the
copper-bearing pyrrhotite deposits of the Saruru mine which was
already closed. The economic value of this deposits has not been
estimated, but the genetical consideration have been reported by

M. Funahashi (See, reference No. 12 in the text).
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