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(The bed of normal type spilite)
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(Pillow lava of normal type spilite)
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%20 WL (R A7 L TV DRI
(Pillow lavaretaining primary form) Cgiie) 1 i)



£, MESHERNIL S RERE L DLONKEA G E LD TS (B19K), okt
D—o—2%, EHEEMEEOEEZ LT, BHE30cm~50cmT W EDE DAL,
LovL, BECE-oTUE, MM ECbETHH0RHLNDS, 2O XD i, oL
A ZIRBYIe A 5 1 7272 DIz o B b O T, FIAMICIEE0RICA LD KD 7,
FHANZ Y- E L > TWEOTIIARWNEEBEZONE, ERICZD L ) RERE &
2HOBENOEAFTCHIETEDLL, £, FXITORZL I R EE LT o
DOHFIZH, ZOXRIRBENEINTNDZENH D, 2085 iR, FokoicL
TOL BN EVIBBEIZOWTIE, WAWADMBRN™SH D, ZHic>nTE, 22T
IESNZRNR, e bh, WRIZE T2 KIEHOFEY THH Z L IXENTH D,
MoRi§IEA L 2 Z OO ALY T A4 ME, —HKIS, IR EEZET20008Z, Z0ix
MPCREEERETHHO L0 A b5, TLT, TOIEEALEDOLORE AL L
HDLTWD, ZHUE, SHIC, BEREEZLDT DL, BERmEIZE A LS AT N
HDIZDOITDHIENTED,
BREY 2 B ORIEIE 2 L LTV D b O BIME T CRIETHIE, SEDLBh Th o,
Tz EEEE, IS, MTad 74074y Z7HEELDTZENRZN, L
ML, FIZEA v 2= =2 VOB E LT b0 bAh DD, BEITIZEALY
FELRVBORZVR, FICHREADBRERAOND, Fo, HAX, O
HOIZIE, FELBRWZ ERZ, BHRAE, ER02~04mMmiZEDNANADRE IO,
EAER, R, EERZLDL, BEAEOLOR, AR THhTEY, Fio#
MANWHLD LY, ZRBLOREAE, HCOFEbY T, 2RICZEDOINEITTEITFICES
LTWb, 2o ki, BERALNSHCHS, FRG, &G, Biokaills Tk
B TWa e, PIAEMNCERENTZRB THoTmEVnH I ZEEZLHLTNDS Y
DEZZOLND, £, BEAOMHSL, BEAZOLOL, FEATHH LD L EE
ENTVD, IHIT, ZbORMITIE, WllZeRbkkh A AT 2 AREIEL TV D,
Bz R L THWHEMTIE, ZhbOMIZZEOMMAREIESCT & BRI 7 &
wobhs (PL8, 10, 11),
IDZNZDOREHOEETED RS TIE, BEAVPKRIELEEZ S 2 TEZHALDLN
S, ZOEN, PEOBFMAOUMBNBFEL TVD, HEORE, FACOZHO
LT, OLXHIcdhn, mHE, HRAEEA L EAEA & AREEOMMZ L
LCHADEsTWD, RIEABEA S, & bHICHRIEA, BiLAA, REFLB IOF ¥
VR EIZ kT, WH S LLE S TWS (PLY),
INFETHHLTE DL, MRS LIWVITBROERE L oTWDHEDTH LN, K
ROBEOFKEL TNDL LD, b EITESTZHEOLOD L) THDH, ZDLH7%
FERE LT 0L, Bl OHFFk<T, 1 AFTLAL Hau Ty,



1R 1 AROFREE, OOk
IZhE->TkY, Fi=, ZoWroidss
MR T Lvd EREROBTEHERE L
LTW5, KRBt r 245, bE
JROWE RGBT, /NSRBI
LI HLEDLIND,
EryxeT 0y 7 fllf#kE LY
LCTRY, BEfIEALED BN,
i BLSLA) D K4y 73, 0.03%X0.2
mmAEi% oK EDOHRERERATH
5, BHEAOBIL, KDRORESE
THEREIN WD, FRAIE, &
FEAZERLTEEL TSN,
Fo, HLEITOHTEEL T
LHb0bAEDLND (PL12),
INETHHLTELbDE, W
HLLALLLBEEDEY AT A b
F21HE HREHE LT ERMAE T A b B, I OB T2 & b B
=k~ y 7 LBLTHEEDERL) AR e
(Normal type spilite indicating columina No. ZOEAE, F2-AKHO K
joint)  (FTEI i) D78, BRFREEIK S O T O TEK
DTy ELTETDIENEY, LL, RIZIEFRRObLO bR EDLEND, —fik
2, JRERD - hkaEd 23 2RO IEFEBES TH 5,
COBRAEBEME T CEET L, X0 LB THD.
DL mOoHEER L, PEORREANDLTETEY, ZhbOMIZ, fRiEA
THRBEENTWDLIHELN, REDOONDILONH D, HEMAIL, MELCERETLITFH
VIERE OGO T, Uk, AR, TothnwANA0RBAIRERECTHED S > TW0nS
(PL13), BEAIE, DL EIEHNTNT, FEo& 0 LEAEE L > TV ARVLEDRS
W, A EHEAOMICIE, $22-BRO LI RBEAL LN, ALMI, ZoOmEAIX
BEFRZEBRLIZLOTHD, £, TNOLOFKEMORITIE, A, FX AR L
OF X UEEAAHANCIE L TV 5, Ak, Zofic, Hfa—SEAIRSHEEL T
WHHEDONREL, ZNEST, ZEONSURY —ARAEDLILD,
FZICLDLEFE2-BHT, OOEEHI ERDO LI BREEEZ LDT A, @TiESED9
OB AEEE L HALTA T, OLLITDBOREANALNDIZT E R, &
72, MOEETE, 2<ARANRAEDLERRY, TLT, ZOEAONEHHL WITED



O ZEOHMPMAICL > TEEHRZ LN TV DHEY

(Pyroxenized spilite)

Q@ BFLAEHAOEHEINTWREWNWSED)I DALY T A |
(Common normal type spilite)

$22—AR EREOWBEKETOALTA Ty s

(A spilite block in aglomeratic schalstein)

%5 22—B[¥
Oy o, FEA L BEREA
DOBMRD, BEME T TCORT v
9’—

Py : HLRHHE A

(Monoclinic pyroxene)
P HRAEREA
(Albitic plagioclase)

iz, ReR)—fEFEo T HEAIRBHEEL T 5,
ZOEIRERNLHRT, ZOEAIE, ERRAET
A NOZRIEHDEW L 7D Z LR TE 2,

s L SRS Oi)

INBOEAE, EFRCHHALEERARAY T A b
BT BT, — RIS, RV TH S &, Frkfa
ERTDHIE, ATAT AV I HONEY T I T 4T
Sy MR LTI R ENLKEND, —HD
HOTEMREEE L5 bORHRLNDLD, EDOKES
43D H DITIRT, Hlkd D WVIEREA L EZ LR
b, HEDESEE~20mTWEDLDOREL N, A
BERORMO H & BREERIE, ZEACENRZOFED
HADEGHNEDPOHRENTND LD LEEZ LR

%, LinL, ZOFEMIZI O TRY, HIEE TOHM

BRERND D &, Z OREHEEN T, ZOHFOTICEKEDO L OIXITE AL ERED BN
TR, BERICEDOTNE LD LWEIEEZ 5 1T TWAHTdIl, TOREEHNTHZ



ERREETH D, EHIC, SBOFEMRRESLETH D, Z OXIIEHIEEO M H S O
ERIFHIE N T, 2 O R 0 OIROBERREEKAE 2300 L T 5 Z LR ShTn
Do ZOXDREENSZZIUE, TOHIKTIE, ZoOWOLEERBEETRL LIFohT,
HOEDNTWDARRENRKRE, ZOXIRBZXHEIHTLEREL LT, ZOHOIEHN
W7o TND, YaB Ly a~iRpbILRoEs T, » 0 &BE OSN3
LTWABDIZL BT, T ar XV T 7 HY 2 ~INIHT TOM T, 2
RO ARBEICNANALDEHPAD RS> TNDH LI THD, IHIT, ZOHOMENE - &
B Tp o TN D, ALEOF Y I A RTIE, MR Z O X A T ORFRE IR, o A
RO FIZ3ETWEDEAEZ LOWET, OLES>THWHEONEESND, ZOHD
FMBWECTHA ZENbEZIE, £V OMEE & HENED ZOEHEN, %OE
LIEBO SV, ZOEFAFBEBVCENT S K5 ICLTRb B onic e D Z L3 T&
Do

Z OB, B O LD, AR L RIS S 2 ENTE D, ZOHE O RE%
13, EEHOTRG, ARAHO —#IZIE, ML EZ & D bORH LD HATND T
ETh o,

CHDEZBMEE FOBET UL, 2¥DEEBY ThHD,

PRI RIRACHMAMA LAY T A7 0T 4 v ZHBZ LD L THED IS > T
5, BEAF, REROLDOLEROLORH Y, #i#FIEL, 0.05X0.5~0.9mm, %#H
130.2X0.6mmiFEDOREEEL L, HBVIRMETHRVIEATWD, BARObO
13, EMRAET A P CHEEWICAONTZL D 7, HIBEELZ LD T HORE ., HA
BEGIX, MK EZ B TEY0.25mmIZEDOREDENL VA, 0.4mmiEEDO LD L
bbb, WHLED LWEEINEEZ L L T2,

INOOEME BB LN G, BEBANARELTWS, £, L ICHAZERLE
RBERFE D320 e 0 HiLD  (PL14),

MRIA © 2 2 OBEMIE, FEXICORTZHRIAO b O EE LT, MRADBNRY Mk
27> Tn%, LT, TRMAY 7 A7 47 4 v 7z LOLTWLDIZ, ZOH
M, ELRA7 47 4 v 7 ME LD LTV D,

FHEATE,  0.02X0.22~0.3mmIZEDEHRDOLONKEFHEZ LD TEY, NHO
FnbikEALINTHDb0RE L, iz, — I, DT TEdL2, EHiliLZE
ZLD LTS, HAMEAIE, 0.4mmAitoRESOHLOT, TRAALFAL L SIS,
Wk Z 2L, HEHLEANB LS LLW, BAbMEADL, &bICRIEAERVS L
HLV, E, ZNULOIEMEICIE, AFF R AREWEWRHAEL TV (PL15),

EEHKE M)

ZOBEAL,  Ta YR S HOE ) BRI 23T To, SERCE RO D L

7347



AL TS, OU & ) ICHIR ORI E T, —/, EEE ORGSO X 5124k
Z25, L, ZOBRMRIZHEEL TOWDEHFLROIFEEIL, ] 6 TR S DT & X
EoTWD, ZORKEOEDLVIE, WHUD LIS NTEY, HBGEOALEEZ L)
LTW5, ZOHAZHEMBE FCREThIE 2E0LBY THD,

OU X DIz, BEAGEANG, #oohia, RIEGOTRBIARES»SRD, 1F
LALBEAEOHEIERENTHRY, DTFNCEFAL TWAHEAORND, HHiksE
DEANLEE L0 EHEINDITTER Y, RO RLZ L DL0E, ANA
ThDH, ZhiE, ERFRGDIWVIEEIREEZ LD L, 1 ZEAEEGRNLIE, OLLIIC
BRI E R T 5, HEAVWL UL L, AL X REHNLEEZ LT, fEAE
WEALEOLDT, HAANy FWEEEZ LOTHREHND T LD BHIED, KB
ik, oS OMICARAZETHRIATND ’T?&w FdohAmE, BIER

PiEmZ L L, 2FRICHALTHNDA, IRIKIEEELTWLIb Db AEDBNDL, =
o &g oI, Mk@%&/ﬁ#%&ﬁﬁbfwéo_®ﬁﬁﬁ,@ﬁZmM%
WaEEf L CREL TS,

ZDOXDBREENLHNIR, ZOEAE, Blitka WO K0iE, ANARAET A b
LRsREnb LR,

1.4.2 ﬁﬁﬁﬁﬁﬁ%ﬁ%ﬁ&@B;Uv—>1w6ubhuﬁww

ZD2ODEAE, WEETIE, FANLWANELWOIAHT, —fFL b T
TND, 72, va r_XYJIRGE S Z O T TOHILTIE, b 250k
Rix, MEICEBT X2 RBERE LD LTS, L, 1) MiloaARs v EFy
VIHBEECIX, ZOME T 7 XX o THRVWENRTND 5 2) Xy B Y FA P Tk
BT HEH LR, B TEWERTWD ;5 3) I 2 oDEEOMIIEIT
n%n@mﬁwm%uéb<@%;@gm%ﬁmg@@&,2om%¢mﬁwrmﬁa&
ETHLHEBEZOLND,

BREARERKANS

ZOREAIE, ERTHPLIRREAEOTANG, ZALE AT L THARICAOM L T D,
PTG UL, IR500mINAETdH B A8, dLEiT1000mEL lc b L, MY IR G
TRHIERNIZ 2T T, S HICZDEEZEK LTS,

CZOBAE, B REL, FREEOREONE LD LA SO EED DT
boH, TOHEWL, IHIL, HEBIUHEDZNTIIED 3 DDEFHEICHITHZ &
TE 5, ZhHoOREMIT, HAIZFEETRHEREBELZ Lo LTEY, SEHIck-T,

- 21)
NG OFBEGIE, WRALEKEE LTI LN TED



FNENXFI STV D,

Ho L BN L THDDE, WHE LD LWIEINRGEZ LD L, Lanb, AELIC
Z o TRRALAADBHRRRICHEE L TWEEHTH D, Xy BV T A RS ALEOHTIE,
50~100mi% £ OIFE TH3Aii L TN D DRF 5508, FEHIE CII 52y Tlauny,

REOREN NG LD L, AMNADPATESIC X D8 EE, ©DWNBE LE, £
7o, REdhEE, e BT 52, —RRIS, E-WOHIEEZ LD LTV D,

Ep : MEAMRET—
(Concentrated pool of epidote)
Fa: Mo mAPIA & RHRA NS 22 555
(The part consisting of fine grained hornblende and plagioclase)
Ca: MUK PIA 3% L TV Dy
(The part consisting of coarse grained hornblende)
5 24 okt B AR A PO T O TEMNIC TS LT Dk A 4 B
(Epidote amphibolite developing at the western side of
green hornblende schistose amphibolite)

FMEE T Tk, 0.1~0.2mmdO K EDFNAANES A ZITHAY, ZORiE 5>



DTWBHMELARA, DPEOFELE L B> TWBES, MR O MG LR ER
#%@Utaf“éﬁ%h,ﬁﬁbéof%%%u%%&bf“éoﬁmﬁﬁ,Z:H
Fth, Y =Rk, X=REaoZat Lo L Tns, £z, Ihb KM Ef

LT, EFAZ7ROBEDB DRV HZED NS, £ LT, BOMICIE, MIRKIZSH D0

EL U RRIZHEEL TV D, b, ILAAICEbR>T, T UVEBEBLIOTFZ A

NHEDLND,

FXICORIZLH 7, WH U D LW & A A ORERICE > TRbH X 52
T ONTOWAEHOEMICIE, SR Z2ITSAT, ZOMMEEEROTIRE 72 5 5%
HELTWD, ZOBEME, —M&IiC, M50 ~70 EOBARNZ & 5 FBIEEL TWD

WZxfL, BEMITIE, 20 ~30 EE RN P 000, Zhk tbic, BEREOTF
T=T 4y P IROFEERDIZ - TN D, ARAOPATESNC X D8I, 15 TIES

F2BE FaaRAa R RANEDOTF7~T 4 v ZIROFEEL TV D5
(Green hornblende schistore amphibolite charactered by ptigmatic veins)
(a2 k)
HELTHY, FRETIIN-SHRETKETHY, Hin TIEHNELTHD, &bl

DL EICDBEVMERLEZ LD LTWD, ZOFRANED, KEEZLDTNDE, TF7

YT A4 vV ROFEGEL TODEMEBEBE T CBETE, SE0Lkh ThD,
EHEICZBOREANAEN, ClildZAX CTHAESILTEBY, X~ KT TAT 1 v
JHfEE LD LTS, ZOMIC, REREAENBERESN TV DEAEAS, ki
FEELTEY, @OMICIEL Yy ZRICHER > TWHORHRED NS, #AEHIE, 0.3
~QMm,%uummfwt@WKﬂﬁfa,:@%%5?&5%%47%@5%



BLO, 2EOMPAPETETCND, ZOAHEE, SFREACANGZNELS LLE
BLTWB, £72, BRSATVARBOBMEGTOETLY ZHRO OB LY £&, ®
WAL E S 5T 0D, BN, RAFUT 4 v 7HELZLDTHORZ ., £

LT, —fH&iC, RRADHAIBICEEINT, ZOFEDLVICINDLIIRBTREL T

Do —J7, EEEWIL, KE20.3~0.5mmiE & ORANAALMES L TEY,

ZORICO.3MM TV EDRERRLVER LD BND, £z, T4 0 ORIRESED

L RRICHZEL TV D, RIEAE, BAEHOLOERICIINTHDR, Eboo

o THAN=25~38% TV ET, HbFEV REEALNR, MNAIE, Z=HF ik

B~ RELRR G, Y =HERE, X=REAOZEaMEEZ LD LTS (PL16),

FRCORETFI~T 4 v 7 ROFEELTOWDHEHEOLONGHEE L TWT, Z0W

ML, 7F =T 4 v ZIROBE O HIVRVEFRD,  50~100mDIE THIZEL TW 5.

ZOBEBOLOX, BV A Z7RICEHEDI o TS A% (0.1~0.3mm) AL EICH

Lobh, £, ZTOMEFLTVLIREAE, WHLSHLGEHLTNDS, &5

i, BAAFRRG INAK, FHUFREDORKERDS, BIHICERELTVDOR

bbb,

LER-T, ZOEMIE, TR EZICONZRERAGROIEEL TWSEHIC, KL<
WM EE LT LS Th D,

COXRSRFEFRE, ARANEICTTFI~T 4 v 7 RE b6 LIER L, OB
PEMNS, AEDBIRE L TRROAADBTRSIVIAER &3, &b TEHERBRE > TV
llELOTHEDOEEZBND,

V=L aLBIFANNE

V=¥ a VEIRANOEE, ERAFOERICEIRICOA LTS b0 L, 2R O il
DOHIFTNZ F B D IERCHIE N O I, ISR L AREERE DL > THM LTS H D
D2OITKHEND, ZiLbiE, PEREEIS, RV DENRHRLDHADLHD, LI,
V=Y a VAL LIEREAZ b TND I ETRL LIS bh b,

BRI LTV D DL, T TITHII L2 XK 918, ke a RaDE s & B
PR PIE R ORICALE LT\ 5, MR CIEE LkmTWETH B2, LTt 2km
IR LTWD,

ZOEFE, MR Y — Y a VI ANWER L, TRABEE R THREL TV D,
WEPREZ LTSN, BXOAREHRENLRY o TNnD,

W72 Y — 2 2 VAIZANOERIE, ZOEHEROBIFICHDZENTED, Xy
B U A RTIE, I FANWERESEZ £ 725 L TO 230058 o IS ARAEINCA P A 3 R S
TN, IRERMEEZ LD LTV D, EBIZ, ZOMEOT I FAINEIE, V—v



Sau : SR O e V22— HIX AW E
CR a2 TR < REFL T D)
M 1 oKL D A

B2 Vo VAR ANWEDORRIERIZEF LT
WAHEAI 7R Y Vo — VA T A
(Typical saussurite gabbro holding igneous texture
remained in metasomatic facies)
(v =) ki)
2V AE L TVARIEAZ S DAL AAIFANWEDIRA NS RIZA LD LD, Y
— ¥ 2 VAIFANWEIZ DN TO ZIVE TOHE BHEZETIUE, ZO0A LA b IFE
D=DTHoTLEZONDH, ZOMIEMIKTIE, ZOMRIIIHLATRY,
IRERIROMEE 2 L J SRR 2 SR T clEThE, 2ED Lk Th o,
BOLICHREREANG ELLERSNTVWD, REMIE, 1~15mmTVWEXoRRA
e T, IAANYy PRERNWHTLH LW, LT, ANACEEILTITWD R,
FANWEREZ LSELTWD, 72, BEAIE, An=45~67%DbDThHo, A
PaE, —Mi, EAR~HRROBZLDOL, REOEZBESHBZ TREL VDA, =
ORFFEFBOPIZE, BEVIRICHAEAGZZ L W 2 bonRr D bD, iz, —
Tk, vINMNAEOANAPREFIEROBEAZ S ATHWT, FREOFT7 47 14
JHMEERL TS bORHRED LN, ANAIE, Z=kikE, YSX=BREREOS
EBEEZ LD LTS, ZUOLOEMOMIZIE, VA 7 ROBEARAZLD LN DD,
Zhix, AR EIZERIBHICERLEZbOEBLbND, An=44~53%TH D (P



L17),

D3l B AFIFEATVONERR & BB T CRIETIUE, DTDEBD Th o,

R O K 2~4amm DO KR E S OREFA T,

ZORIZ0.5~2mm D R 72

FBrakLDINALARERRBEARLEDDND, REAE, FEEORRFST, Hh
THEIYVAN=49~75%D LD THDH, DALAAIK, TOEDLYR, HEalfEal
THOL Dy 7L 7 24 FTHATWD, AL, HEOWHLULZLIEZELTWNDHHE
HETHD, TLT, TOEDLVICHEAD 7Y 774 MMgiz oL > TV, &bt
DI IE, BEAEREAEPBME SN TN T L7 XA NEERLTND

(PL18),

INFETORTEZEHIL, DRVFEDIZANVEREZRE L TV AILRAETH LD

F2TE V—valaliihng R &%
DHPNZH B2 A PIEHE
A occurrence of saussurite gabbro
(metasomatic facies) and amphibolite
(¥ 2 v L)

WIZX LT, ZIUEHTE, Wb
5 U< EHEMEENHIEL TN D,
ZoHikD Y —2 L FIT AR

HEROTEEEF 2 LD TWDHO

i, LA, ZORMATHD L
I ThDH, —MRIZ, EEEDOHRL
REME LD L, A0AOKRAE
MRS D BID,

FE LT, BEALANED
LR SN TWAR, Zhbid,
TNENRA LN ORI D
PNTWD, RKEOREAE, 1
~2mmOKExZ%ZLHL, O
CrolckhTwnwsd, —f
2, ABMERS XL, Loy,
TNV AN sy NN RIS
Ehb b, FEHOEMHEZSZD
N5, An=47~65%, Z DK
IRMEAXBEHRLRNRD, 0.2
~0.6mm U & D H k722 gk
BEAVZREIZTETCND, 2
ORHR A, R A A & a
L, /977925 4 v 27
GoTHBY, Lrnb—Fnhlck
fhx A2 TWD,



%28 Y= Ya— i Aancs R oA b s # A
(5525[4 D —HBDOYER G- )
Stratified amphibolite found in saussurite gabbro (metasomatic facies)
E S SNt

F2IR Y—va—ARIFANWE () Flz7ey s TERERLTWD

£ PO R
Amphibolite block remained in saussunte gabbro

(metasomatic facies)
(v k)



F7z, ANAIELI~3mmoO KRB O BOREE &, 0.05X0.3~0.06 X0.6mmd KR

fﬁ%' Fons, KEObOW, HhifRe %R #Mm\zm I RNOEE R ag e

BRI TV D, FAEROAAE, IPROBEAORICEEL TEY, ZhbidiZ

iﬂﬂﬁmiﬁkk#%ﬂéo InooANAIE, REEZH0, Z:f%é Y = Xk A

DEOME LT, 2B, TALOEEMOMICIE, FROFZ 1D Ly XIREA K

WEEL TS (PL19),

V= 2 VRIZAIWVEE I, BIRR L R EONWANADERE LD L TH
PEEHEL TV D, ZoAREE, BIoT, UL Y — v 2 VAEIZAILVEDN D
B LIZbDTHD, HEORTIE, ZOANEME, EICHY L RANSE &I
ZIEERERBENIRNE I THD, LL, FIRADIEICHD X 5 BICREZEL T
LTFIT 4y IR, TOBRMIIEEALRED LR, BT, TOHRMOT
2, WS EARBITH Y, F£72, DI TEH LD, FHRBEERTF L ICHI T bbb,
LA, &<y a ARG T, FRANE & Y — v a vV mid A & ol
AR SNTRY, Z4UE, ZOMHEICOA K FEE L TO LR, FRANSE & Zo
MPAEHE, LB, WHLALIRRLTETWAHDEEXLND, ZDDIT, &
RAHDOFIZFEGF L TV B ANEDR, EboDZATOLONKPITERNL HITh>TH
LOTHSH, BB T OB TE, FIRANER, ANAOR~ N7 T AT 1 v 7 #ifk
TRBH LI DT HLNLOIIX LT, ZOANEMRE, —iRIS, 77777 A7 1 v 7k
ZLOLTNWD, £z, ANAOMWEL, WHSALEI LI Thd, LT, =61, 2t
EAORELNRVZNLEIICHLND,

INETORTE LI ENLHERD L, MEOANATRAKET, Y—rarmidin
WHOAPIERIEROEY TIER< T, b b LHEOEEE S ST bo LHEES
b, L, EERBEOMENZ OZSNTEY, SBOBENOEEND,

FERUHE ARSI SN D Y — Y 2 VARITANVVEL, BERCEICE VIRER T, Tuy
IROFEREZ LD LTND,
0.3X1.4~0.6X0.8mmTWED, BUREZITRIBROMEADR, TV ERE

ELoTHAEDLI->TEY, ZbOMIZ, BORFEITENROARANTHANHA

STRERELTVWS, REAZY vz LAERNHELEDLLL, TS MBLOI LA

Ny PREmE LD LTS, An=34~42%, APIAIE, PEICRIR A O MR O FRR

BEANPLTWEIRAF VT 4 v 7 RbDOREN, Fiz, KEOLOTE, VIR

HAMOZE L Cns0RRED b5, X=ikka=Y, Z=8EaoLattz Lo

T, INLOKFEMEBHRL T, SEH, Mo IAA, BRiLAf, BIORGARKTE

ABFHANCTEL TV 5,



1.4.3 #HEANEARE (Ab)

(g e oD AL SO S, NNW —SSED St % & » THARIZ /M L TV 5, o
V=V a  VEIEANWNE S, FREE OB T H ZIESATROLWENTWD, ZOHEIE,
FA R TIZ500mEL EDIEE b o T 548, AL ORI XE ik & o5 REHT <l
Ly XRO/NERIZDDN T HPmR A D Db,

BEREAZELTEY, N—S;50~60 EOFEN « HAZ LOH LTV FTERNBE LS L
SHEELTWD, RTINS, EEEORAIEE L CRABERDOEMHEZ LD T Ha N s L
oD, Fio, WEMOEFZICET DHEETIE, AHRANCEEERHEZEL TWD, F
7o, EMOARINC, AIREERIESEY O T — VIROESRBZE D END,

ZOEAEBME T CRETIIE, 2EDLBY ThHD.

0.5~1.5mmTWEDYHBZRTHMROAN AL, 0.5~ImmTHEDHEA

BHEDLE-T, V7777274 v 7HlfEEzLO LWL, RIEAE =T 1 4FENL

THEEZ LD LTEY, B0 b sl Yy —valafklTnbd, An=22~35

Yoo AMTICIE, BAXVT 4 v 7 RELKPDTNICAHLDOND, Z=RB 6~k

W, YSX=HREBOAOZEEE LD LTS, £z, ThbOf&EOMITE, A

w%@ﬁ%é@%ﬁ%?fﬁﬁ%%bfh ZEBHD

BRI OMEE Lo LTV AEER T, %b%fﬂ@@ETlﬁgiﬁkbbﬂ
% (PLzou
£, AREEBREDOEAKIE, 0.1~0.3mmAEX IOLEHOBHEL L, KER

BORESR, 1%, HERBLORERRER, V7T ITAT 4 v 7IlAEDEST

W5,

B, MBI OIEMCEE AT OH L H B B, RaAlAa EREAR ST
TITAT 4 v VKA > TWAHANEDIRARRLEOBND, £2IT, brolshiz
HDAFAAEEC TVDHIESIZHEL TWDHOL, MEOANSE LA LNDLN, ZITiE
ZmOA S A B L CTHREL TN D,

I.4.4 BIEEMELE

ZOKFEHIBRNICIE, Wb & ZAICBEEEEEN A LTV D, ZOEADBES
HHE, FEALEDOEE, DV OHEICH L URMAETEALTND, Len->T, K&
BEOHWEIZZE > THENEBDNTRDbATZbDEEZIBND, ZOHEEIL, PALAS
LIERCE D 2 DI EN D,

MubAE (Pe)

ZDBEAE, B OREANARANSE E RO 2 EoMizafi L Tnd,

OHIETIX, a4 R7 v EF ¥ VJIRIKTAHALND 2T Th D, IR L DR OER
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O oTRY, BbENAEBOEZZT L2200, BHMLTHLTHBITLEZ 2N T
x5, FrlfZem ClIms ez 2L, SRR EE T, BHNELOWEFLRAREE L TV 5,
ZOEAEFTMESE T TBIETE, 2F0LBY THD,
ﬁ%‘ﬁmh%hﬁ#%@%fﬁ@,:@ﬁm WMAEBLOLALARNLE T
LEZONDIEHAL, DTS EHL TCWaEMAN AR RDALEDLEND,
WA%&F&RmF%%L,“b@ Ay vafiEr L LTINS, ZRALDOMA
ODAFFESORIZIE, MAOEMSZ boMfianbEALND, ZOMMAAIZS HIC
bowlingitelZZ{ L T\ 5, EAKRAIL, HEARD L2V ITHROKEEEL LS, —#T
YA ZRITHA Y, HDIWITHEBIZ, Er0pEZEHRL TRELTVWD, F
f:, eIz, PEORMA EHEIERIN A EDOND, THEDEMRDOED D
T, AW E B D ANA RSN FEZEL TV D,
Bo# 2 (S
BERCE L, WAWADHIBLO U AEEHL T, 8B HND, whE L EAHTIL 2 #

% 30 MERCE DR (RETICE > TRhIIEL T b, )
(A occurrence of serpentinite)  CH) I Hi)
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HLDOBIDH, WTILBIZIENNW—SSED M4 & 0, AR O 534 )7 W T AT
ZHFI L TWD, ZOWE, 2 DORERUE I AKHIZIE S iz Ml /A LT 2 HiE i
O U L9 IRV Z LD LT0d, —J, AEWHUTHE, varXYJIIRRENOHE
M@%ﬁfﬂ,Eﬁmﬁﬁﬁﬁﬁﬁﬁﬁ%ofﬁkbfwgoLmb,&y&77ﬁ%y
YNGR XY NI AT TOA KTy TREOGIRME TIE, ARSI AT
ZLDUENERBAH LD BND, T2, ¥ o _XYJIIRRH HALOHIE TIx, 2 >0t
AN DPNTEY, T SIEEET 2RI EMIEIEANICE THLOTTN S,

Z OHUROIERCERIE, SRR SBTEBIOREL 5 1T T D, ZODICARIER N D
L5 L<, MIERIEIRE LOTIERRIEECE b o> TS HDRLY,

HROBEOHLDOTIE, BHIZ, PALAAB IO AOKGE & 5B A &M a
MHETETCWD, LT, ZThHOMIZ, 7 a AERFRLCR R OREERIL N R L TV D,

BEHICOHM L T0D b0tk < oHfifeRAARLLDEND,

F72, BRROEBEOL DT, DALAADKGE LD TRIBAIEL, HDIPFnchs
MBI T, KEHBFEAARBIR S 5 IE T ROBIRG 72T » 6 TETWA, ZLT,
WHLED LWHAEEZ LD LTS,

.45 ik & %8

ZOHIBIZREE L TWHIREHICIE, 2EDX IR bDRH D,

e B ok
=R

ZNBHDOARESEIL, A Ry Ty TS D VITETFEKEEZBRN TSR, AERONA
HIBIZ I E A & D b,

fArERkE (Cd)

ZOEAIE, 5OOIE, 2~4mTWEDEE D LD TH S A, RFIZIZI0mEL ki b
THHLORHDH, IS, BHRRENEREZ S STVDED, ARRObDO LB BN,
BERREEICE A Y7 A MNESFAE B RE, BACSICE D ZENTVD, BEH L, 1B
z“%@i?‘i]\ﬁif,ﬁ;ﬁ; VITRIITIEDH DD, ZOHUROERGER D) e Y BEOENE E BB

o BREOOLU X 5 ITHRIZRHIRETH D,

ZOBEA TS T TBETNE, S0 LBV THD,

* Wﬁﬁ%@ﬂﬁ®4NV*Vﬁb4%E%’O5&7%@T%a
o %Iﬁlzlrh%tmlﬂzm:%wf WD D E IR R A D T D AV 0 B RS DY A

B TS,



FERSEE LT, RIEREHANEA L NOEREINTEBY, ZoEn, Bemi
fi, Y AIRA, %%Y)EF, WA, R—UrYv A48, BLOREWHEME L B> T
%, HURLOHANEA (R 2mmAitk) SHkd 2V izEAROMESR (0.2X1.5mm)
DB, R A T 0T 4 v JHEE LD L THADE > TS, BifE, Z=HH%R,
Y=X=REEOLEMEEZ LD LTEY, FXUHBAEOLOTH D, EIHOFKEN N

L, 7Ry ROBEAEELOTHEONRKREITB Y EZ LD TND, REAE, Bk

V= a b LTWER, TOEEOESIINTIZENH LD LV,

BOARER, MAEZBERL TV TETOREIDLTNTH D, Z=EmFkA, X=fFE0
ZEMEELDT, REAR, ThbofmeEi L CAMRANCEELTWD (PL21),
Fio, —EHOV T TE, A A ZER L TEROBAMNANERLTND
BHEDHLND, ZOHEAIE, EZIORTZHOLITE, 4’/5’—77w:7~4}\®
HExrLoLTnd, LT, ARA, A, REAREOEHOBIC, DABLAAD

fidh & B 2 65 EOBIER B X RbowlingitenZ < At Hbihd,

ZDE)BREFERIT, ZOEAD, DALAABRERDSEATHT-Z L2 L LT
ey

19)

B & s (MD)

ZOBEANE,  XINEHIIE O TV O A TE KB ORERUE EARIC < b D IEDy, ALK
HHIE CHIERCAIC E bbb ThTMCRhEDBND, —KIZ, TEEMATE DR CTE
ALTVDHD0%, L, RIZIFEM TN EDEEL A LD HND, BAEOIR
BTHDHN, MEEHOPIZEAL TS HO1E, 2RIV E U5 LU bt b

Bz, REA, ANABIOHAEANDL TETWD, REAIE, BROERRS
D WVEHBCR ST, NEHZE DLV RMEEZZ < S<ATEY, RIFHERKOBEL LD
LTWb, WHLEDLL Y=Yzl AfbLTWD DT, TORROARHREL DN
Vo AREIE, BERAOBEAEOLOT, AHAREODLORZ, oI, kDK
DA E S ATONDEDORREDEND, AL, WHUD LI AHBROEELTND
REATHD, ZhDOEKHEMIT, WROOREAT, WHLDL L EHRIN TS

ko= L& (Tr)

ZOMIFHIEN T, P AEHNEAL TWDOIRMELTEEATH D, ZOREIE
OU L IR EAEREZ Lo LTEY, b OERIC, N TIEdH 2 2B
EHI-zCWD, £z, WHET By 7 2L ZATEY, HLNIIBHCEIE AL OIEA
BHTHD,

ZOBEARFWE T THNE, DD LB TH D,

BEARMZZEICST, o) LZBRREEZ LD LTS, RHEABMIT
FE ORR £ 72 13RS T, 0.2X0.4mm~0.6X1.4mmDO K& & Th5H, £ LT,



COMOETITHEDOREREN N LD LL, £, WAy BAEBHKO L on
TORMIELDD, —MKIZ, BOVRPEZSATHEL TN HORZ Y, Zhbo
Hﬂ%@b(b\éﬁﬁ%ii, DU L ciEnie, MEORHAILREEZ LI-REAEAEND
WlRENTEY, ZoMIC, MoV ARERROBEGRZS ALNE, £77,
HUD L MEAL LIERERRDEHIEL TS (PL22),

.5 % W %

FIRIE, AN E - THE L T2 BRI 83 5 B mHERY) LOKITIIHER 75 &

BREHIEY

Z OHU A FRAL T D R E RO il T, B mAnm L g, &<, HAE
RO L CWDHIKIC, ZORENNH LD LV, ZABIE, WKE?OOkEICE -
T, DD 2o biFbns,

%5 2 B HERE Y
5 1B HERE Y
E2ABREHTEY (D)

55 2 B R HEREM L, BLRR X 0 K20~60mOE S THE L TEY, kbJA oML
TWD, HEHICIE, ZEORELSSDEERARL TBY, o LEicieno>T, %
ROBENS TETWDHEERE, WiER LU TENAEEL TWD,

1A EHREY (DY

BRI 7> H$120~180mT W E D S D FHE 2 > < » THRIELTWD, —fRIZ,

BROME S OHERE, BE, BLUOKEE» MRS Tha,
KEAHETEY) (Gd)

BUE IR DAL O T A U » o OB, EERFKELTHY, EREORMHSIC
IOKHEREN DD, ZOBEBOIAREIL, oy 2k icxbtEhs b0 EH52 5
n%.

7e¥s, ZOMIEHIEIZE, HERICE L TRV, F2WBErriil>T, Bibl4m
TWEDES % HOKILKEMNIAEL 04 L TW5D, ZOXILUKER, BBENZ, 3EIC
DIFLHIENRTED, 205G, kR EHOHLOF, BELO TFAIZHELTBY, KAG
2T 5, PREOLDIE, LMD LOT, ERALELTWD, K FMIob D, B
HEHFEBOPICNEL TEBY, ZRHEICL 2O LEBXONIBHAREL VD, B
Mz R L TWAR, ZoPiad, KAGOLOBBRICAEL TS, Zhblt, WE
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12)
FTOMRIZ LE, BTl g & A b b,

1.6 HEHEER L O

Tm R T2 -
e == XA~

I: BéEpE KE; (Hidaka axisl metamorphic zone)
II: A#difsfA&ds (Hidaka front folded zone)
NI: BEsists (Hidaka western tectonic zone)
IV:g E % (Cretaceoﬁs series)

V: ®@iEH S (Kamuikotan tectonic zone)

S: # # %5 (Serpentinite)

Ii: 4 ¥v ¥ » 7f@ (Idonnappu formation)

I.: % ¥% K B (Iwashimizu formation)

T: % # = % (Neogene tertiary)

% 31 HE 1K (Geologic structural map)

1), 9), 10)
1.6.1 #h & # &



ZOKEHIICIE, ZRETORTELLIL, PaF/DHDWVIERY 7 AR HEH
AUV BHERAENEE L TV, £, WAWSORN O KEEEOFRE), BLIO
ERUEHOTERMNE Z bt T\ b,
ELIL, TRBLDEAENTALD LR
RS Z Lo L TWE Z &, 0L

ITFH X HIDHDHEIE LTIEH
SNRITNIETRBER, 2 HITON
T, HREEAITDT THRRZNZ 5,

MELEBET

ZOMIENIE, TTICONE LD
(2, Hmm AR o L ThH D
BIAKE, Thbh, Bk
BORELTCWDIHETHD, 2D K
I IR HEREIE, LAY T A NE
EFEOITT LW KITEB O FEY & & 2
BND, ThHOEHOHTLHER, &
2T, EDXS B E LT D
WO ZEIE, FEWLNIENTNAR

% < OB HETTIR OB A L
TWDHLWEW) Z T, FemicH
BT HZENTED, LenoT, Z
DKM HIR S 5 < DT, MEGEASO
FH1ORL X, bol bAAERNR
M e LT, AV TA MEEED, T
RIZEH L T bwnw) 2 & T, KL
SINDHEOITHD, HE20HEL LI

EW i G(Axis)
B
{Folding axis)

K,\
I B2 1R i ORE T D Bl

Z

P
[Folding axis)

PR TEMESROTF v — b (1 by 7@ |
(A example of folding phenomena of chert in the Kamuikotan tectonio zone)

F32X

I, MERCHOUEAFREN LR END ﬁhg
5502, NNW-—SSE® hftks & % | gt
MHORELTVD L Thd, : ﬁgﬁ
Br# L LThbotbdAbEIALD zgg

1, BRI R A LTS A



Ry 7RO TRANCHEZEL TN A LD TH D, ZOEHIL, xICbshin, |
FBOMIAD I B A FE LB TNLHDTHD, £ LT, FEMNTEd L%
LHLTEY, TOMEAHEI0 ENSOOL & D IZEWS DT, — 2O ElE & 25 2
LMTED, ZOBEMITIE, 2AKOMRUEEAEREITRICEEL TS, Z0BEb

MERUE OUEABERE L, O UL IOV EZ LD LTV, Lind, I ZICHREA
Koty 7RO FTEMCA LR LR T XSS, RIS, v A MEOMYEH 50
TEREDER SN TS, B3ORKL LI, ZhbLOETRIHICILE T2 i
2B, WHLD LOWEI#EEZ LD L TWDZ EThDH, ZOmihicik, N—SHELE—
WHED S DORZ LD LD, £72, Z OISO ERIIADIME ST,
LnLeA s, 2L 308LEINDHLE, ZOHIKOIERCS DB AL, #HihiEB) R
WEHEESha,

HEmEZEES

C ORISR, ok, HUMIC H @A OBSREECE AT & LTI b T2, 2ol
MEHIR I Z VTS, MRS OEAGUEARE L TAHDL N TE D, Fio, ZoHEHON
MNCEEL T, AERRSMLTEY, Lirb, MY EHR ZOMEICHHRN TiEdH D
DAL TWND LW ZLid, ERIET2HETHAS S, ZOWEGBETIT, 2y
HUAD LS TEDY, LrbHERD RIZEMAEOE L@ To L E-Tnsd, =
OEEL, FHRICALE T 2T RIEHIRIC 35 5 = OMESHTEEIRE O £ 03 %85%E LT
WHZLEBRZEEDHILIE, SFNZOND IO RERS HSMEARET L LI Th D,
Thppb, ZOMIEFOWEEDICLD FFEOEICL ST, H2oHUETII R Ok
) BB, £z, HOHMIETIEEEHE CRIEREREH) RIS Tnd En
IBZXTNTEDLDOTIERND, L) ZETHD,

B & A&

C ORI, PERAE & PR RS ORTICREL T D, ORI T, A Ko
v P BOFE R AR Y LT D, MR IR AN IR LT, K 0 BSL U 7oA e
A 2R L T D, MEHEKORTH LA L ik, v 7770 B a R
YIHN60 ED iM% & OWifE #5812 L C, TOMEISEVAA LD, Mgk
WL, RESAHDLE, AAANCAZBIWZ_A XURIEE R 2N TE D, £z, Z
OHIIZHEAN L TWAIERCE S, 20X ) G il ShBELZ LD L TWD, —
U5, ACEHIE T, IZENNW—SSED &M% Ld LTINS A, EhHTHHL LD LW
S Z R L TWD b D LR LN, TOMEMRITIEIE OO TRETH L, LarL, £



ZNCDR LIS, RES HRDE, 4 o v T EHE Pl b T MRS E I HEE &
n, ZOWROHIERE, B2 5L, MAHEEEL S s TnLbDEBEZILND, IEHCH
Kix, 20X REEORERIC TELHMHICZ o THEALLbDLRD ZLENTE D,
Fio, BB ROSMHND, HROMAMEEE & DMk E —EL TV L Z e L BEL D
ZETHAHH, ORI LR L, B EWETEBEL 058, dLEEEMICIE, B S
(I OREIIRIZ LT 5B,

BE TR

Z ORI 54 LTV D BRI A DN DA AL, TTICOREELIIL, FEA
EBREEMERBEH TH D, ZbiX, EOTHAL L RERESNE L > TnD, 20
b, FEOANGARANEICIE, WHUD LWMEIHEENRE L TB Y, 2o
IEN=STIFE & A EWKFEITITV, ZOMOERITIE, 0 &2 el sEzL <o
20,

B E %

Z OO HERIZOWTIE, T, AN, RS iofﬁiéﬂ%a?
HEROMIEL, KRE<HDE, RERAMEELZ L > TVDIHDERLNLD, LinL
FTTICDOAR LI ICHETE T Sl IO IEL L LT 5, ZhE, &

DICFELSKBET 272018, 22X, b THMARHIMEELZ 25 LN TE S, H
BERTHRLNHHEEIL, 12EAERN—SHEO T AL & ORI L b O TH DM,
ZOMERIZIBN TR, EZ < DE-WHED Pt E b OB IEENBE L TV D, Z0
X O RBGT, WREOMEICLHLDOND, LL, HEROMIEL, AEEEL T
MR OENRH D L IICEZBND, TOL ) REEOERL, FAERE RS
&L THBHIZT TiEe< T, AEROHFELIAT, Die &b e Bt HERELIATIC
i B 2OREIER N D > Z L EBRLTND D THA I,

11.6.2 th - d

JEHFEA S OO A T LI @ D TR IR Z i, AR L Db oL hbh
L HHEEHPERICOM L TV D, oL, dEEEPlE & Jidh Ty, AAICE
J AT AT A OEER), & GER A L E LT, BROBRE 2 E o o AT
Thod, ZOEHEERL, Y272 BIIECEDY, AELSHIChz > TIITIE
L, BLOHABRRICE, BREACKRIERILIZEALKY, 20k, B ki
TT, WHLED LWEEEBN S Z bt ZxbinTnsd,

A RoFy ZRIEHIEAN ORI G, 1FIEE 2SO L) 7R 2 ~ThEL Sz



HbOEHRDIENTED, ZOHROMEZ, EHERIC, REZE, SDEOLHICHHEL

Ttz Mz %,

i M AR

i &

i AR (T2

it AR

A E DA Ry TRB L OEE KB TRES D, WRARHERTEEN %
ELTWS, A Ry FEORESE, 2O TIEH3000m+ LHESh 52, SbiC
Z O TR ARE S OHEREE DR bo TV B EEX BNBEDT, RIKDEIEIIMY
DESIZETDHHOLMESND, AT A NMEEEOEENL, L7ziioT, HrmRHEfR
DBINATRIONT L HD T ENTED, BEHL, ZOYINTIE, FREERE R O
BCIRRIBRIC D725, MEATIROAAME AT/ bh, DT <NT, B E xS
IZZ o TRIIEBIDN T bz b0 B2 bd, 72, 1EoX Y LISGELT A2V, +
AR IR Z BT b, 2 OREIIZIER USROS AFHMNEE L2 TR0, &0
BONbIEND, ZOXRIRKBIRTEREE LT, bo b bR EZ R T
HIHEA, ZDZOENEBOF LI R>TeHbDTHA ),

i #& L #

WL, BEEREEZ L E LT, WANWSDEMER T L OKKIHEI 2 5 = 2 b
Nic, ZORIOEDY, PEZRATE, TOBEMOMEE TIE, WHELH L ZolE
ZEIZLTWD, ZOHIBOREIZRAIE, 2R, Lovb IR FEN 2 DK
Wz Lo LTNDHDT, FRERSCI 72 A MELOBRIZFI STy, Z0k)

BT, ORI TR s 2 s U7 KIS B A EH IZ DT
DIFHE Y T2, LAL, ZAVE TIT RO TZIENO U OBFSERE R b 24U, B
APIAAIER S - & bUWOEANS () C, JTRREEOR A & TS R PY
HEShizb oL hbnd, faAIIAaRRADNIER LU — v 2 LV AIZANWEIZ DN
TUX, FERMROMBENSZ < FEINTNT, BB CIIMf @& ST IxR#ETH 5,
PERFE TOMRUC LUE, Y —Y a2 VAIFANWEETBZEOENE LR LR TN D, Ln
L, #keaAaRAREICIE, REOMEAEIDO S DN H 50 TIHRW LV X
W kTS IR BB I BR LI A RER OB IR E b0 LB bRD, &
72, ZOERHICEALTHWDE DAL AL, V=Y a VAIFANWAEDIEALD H5<
T, B2 6 <@ LEEICERT 2 b 0TI RV EBZ I b,

ﬁ



FREZS R O PER O HsE, B i RTRRAG T S K OV E EEAE RS, MERCA OTE TN X
STHRD £ 9 DIT B TWD, ERCE R Z T & L THICKIEBIONEFE, KEZHE
DEHTBEZHND,

R

V= a MR AR
IEACE

(O EoE

bo=x A

2O &S IR KIEBORERIL Z OHUR TIZB 50 Thevy, UL, #hE RS ok
Uk OFHA BN LR, SERCE R TE T B A BRI TR Y, HOVIEEIEE b
EWHBERS L EEZ LN TWD, £, Na=x=NEOEATY, Fil= Y Ekts
HRNTWDZ ERHD N T WD, £, MEECERSTHET Y B O RGO TR ER it
ALTV%:&ﬁ%E#KéﬂTm@G:@i5&$£#%%iﬂ&,@&<&%,%ﬂ
BOBEAL, T R R S WS ERI R LT D LR H T ERTES, =
OXIEHIE TTIX, [ RO HIBIITIEECE 1L S 720y, JkiE o+ dhig s o3
HICEANT B E 0D LS PITEER R EDBND, LB T, MHCEHOEANR, 12
—ORFE BN DOT, FEEOMIEEICIE, T B Al S ST
ZRURIO HDIZMAE I TH HOI TN D & BRITIUTR B 720,

BURIZR W T, AR O KBIEEICARIER &, ToEb b Oz o/
RBHI BN TRV, fBR, WEECE L AL A, Fio, MHIEOM[PIESY — 2V a1
ARVEZR EDOBIRABI S MICEh, 510, MURNZ2MESERITAB Zebhd e, Zh
HORBIIMIITELTHA D,

L7 CHEMECIE, BROZRAERRC KB bR, ©F v s,
HEKORMH D5 WIE, W ZMICETHND EHETHICE ED,

i & R

WELRINE, KRIERSCERMIERANKY, ZO &) RiF# & ro - filgn b U5 L
W EFERCEEL, 2L T, WAWADBMEOWIEIZ X - THIEMES Zh ST
BT 5,

Z OHIR T, 1E U OIIN—SPED — Ak il (2T 7 BT WnE B O W w8 23 T 72 bz
LB bbb, ZOX)RERL, Bbic, BFESAOEMT TS TnD, ZD5E,

I ond, B YERLPE Y EHEFEROMEE LD T LA TS, LENR
ST, HCEDHEANR, bW, PRV HLVHRICAZTELELH2 LBbbhd,



1
2
3
4
5

%33 AR & T 5302 Wi R OFEEEOURTE (i o R & )
(System of faults developing at the late stage (Kamuikotan tectonic zone)

EHAMAEZ A4~ (Normal type spilite)
A5 Ko & (Slate)
F v — K (Chert)
ke == 2% (Trondhjemite)

tie

J& (Fault)

EEL



BLHL, TNLRNCT TR SNz EBH DN WWEIZE > T,BEE L TND O
MRV HDHHEDEZEZLND, TNHDOHKIZ, N60 Ed L TUN60 WIHa o Wi iEE) 3
Tl T, ZOWEE, SESZMET 2L 25T, REWEREZ->< > T
DM, HER L) HALE TIL, RO EZ O STy, 2 LT, —EFRkIC, E—
WROFMMEE & D7 0y 7 K@ EBATESEIAT b, SHEIE, 373 72ictl ) &

T2 TS, —RANICIE, ZhbOF/EEL, PRSI TL ITNHTD
LWL ThD, 72, ThbOWEEBORUL, JImHILI%EEZ 61D,

IV s o E

Z OIFEHIRANIZIE, 22 REFURIFIRGF LTV, £ T 2 ORI LTV
DR E LTI, AR N O GHERHCESILR, WSO m ASILIRDIEMNT, 4 K
YTy TRBROARAGER L EBRDT LD, ZOE, MR IR OMERCE A
DOFENZ, WHUD LWMEER A OND, £z, X F T 7o~ Lo A &k
& OB IS, SR EIRCKEIESIE LTS Z EMEZHNTWEDR, 4
uﬁﬁATi%uT%&Wot

1 aﬁﬁtﬁﬁﬁ(%ﬁﬁ&)wm

ZOFRIE, KO R 2 A R 7 T VNIRRT, BN D AR TF v U JI%E
SDIEDH T EHIBOkMD & ZAIZH D, ZOFIKRIE, 2780 LEIA B BTV Iz H D
THHN, HHERBLEO DO TNICHERENB 2 RAbh TnAICTE R, B
TR, AiiB L OO BICHEHEN A ONDH T TH D,

PIRIL, ERHETOY = 2 VABZANWCEFROPICH D, €IIE, Y—Yarfalda
TV LA DI A TR ADIEH L ORICEET 2277 OR300mAIcH=0, i
ROMIET B REEIL Y — ¥ 2 VAZARNE T OMPIEHTH 5,

ZOFRIE, APE ORI L IZFEASNICBE L TEY, K1L.5kmOBIC, BEEIA
ETHbDTHD, BT LIS, SURPHYES TWT, FTRIILEZNEEOHAKE
FEERLTWAEDDE 5 THD,

e OBENT, K 5 emEH OME WV H O T, LRKI2EM TV SRR S 5 BLE
PR TH D, EMITANEDRBLE AT LIZN20 WHIHTH 578, HEHIANED R
70 NEFETHDDIZH L TE0 NES HWVOBAEZ Lo LTW5, SEAdhmi, Rk
B, BEDREREL, PEERHN, do KL OVHENEL T, #AENCL RO MEISLNRE L T D L 2 AR



b5, BEOELE, TRIEENHLL LWHOTIEARWS, Ak, fRA, SFEOMN
£, WA, kA, BREA 7R ERRBIRNCHAG D S o TAER SN TS, &<, Al
X7 —kdH D WENRR E o TERICH BN D,

WELLIR O K160mIE S ITIE, RREMET 2BEA A OGN D, ZhUE, IER4m
O HIWEHF O I EERE PG L= B VLT B e b, BigEA by, BV IRRIZ
WEEREESP BN TR SN TV D AR H D, T I TH, AEERRIEAREZ,

Z 2 HK500mIE EAL T ORI, IEHI30em < H W T, 12miFE FHER 23R T &

TN D D, TE, KMOEGILNIG LT VI DD DT, DEOBEE,

TRk, BSRIES L b TS,

PLEOFEIHDITD, HALSRELNGEY Lo & 2 AR, ML NER SN 2 A E
BpD, ZNHOBHEMADOEMRIE, K< Do TWRWVWDT, ZOHMREKELTE
DEOIBREEZ L > TR LTV HDONARHATH D, HIIHYEMLOLDOTHY,
VG ST ATRE AR S AR L T D, LIzd o T, A BB DR & WSR2 % L
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Résumé

The sheet-map “ldonnappudake” covers the area on the western
side of the Hidaka mountain range forming a quadrangle between
longitude to 142" 30" to 142" 45’ E and latitude 42" 30" to 42 40’ N.

In this area included in the axial tectonic zone of Hokkaido, there
are two prominant tectonic zones. The one is the Hidaka tectonic
zone and the other the Kamuikotan. The former is moreover divided
into three tectonic units, namely from west to east the Hidaka western
tectonic zone, the Hidaka front folded zone and the Hidaka axial
metamorphic zone. Between the Kamikotan and the Hidaka tectonic
zones, Cretaceous series are situated in a narrow belt. Each of these
units respectivly presents conspicuous parallel zonal arrangement.

Sedimentary rocks

The sedimentary rocks of the area are made up of Pre-Cretaceous,
Cretaceous, Neogene Tertiary and Quaternary deposits.

The Pre-Cretaceous series is divided into two formations, which
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are constructed of the ldonnappu formation in the lower part and of the
Iwashimizu formation in the upper. The former may presumably be
correlated to the upper formation, the Shorokanbetsu, of the Kamui
group, which hitherto has been called the upper Hidaka group and the
latter to the lower member, the Ashibetsudake schalstein, of the Yamabe
formation of the Sorachi group.

The Idonnappu formation is composed chiefly of radiolarian cherts,
slates and sandstones, in addition to which there are small amounts of
thin layers of schaltsteins and limestones. The Iwashimizu formation lies
conformably on the lIdonnappu. It consists of predominant volcanic
breccias and tuffs, so-called schalstein, and small amounts of cherts,
slates and sandstones. Besides, many pillow lavas exist among the beds
of these formations. Owing to structural disturbances and deficiency



of the key bed the details of the stratigraphic sequence and geologic
structure of these formations are still not perfectly clear. Though
fossils occur rarely in them, they seem to correspond from Triassic to
Jurassic judging from previously published reports.

The Cretaceous series are divided into two groups, the lower and
the middle Yezo. The Soshubetse formation is the only one of the
lower Yezo group on the mapped area. It consists of black shales
and grey or fine dark grey sandstones. In this area the Middle Yezo
group is represeted by two formations of which the lower is called the
Nukabiragawa formation and the upper the Niikappugawa. The former
covers the preceding formations unconformably, and consists of sand-
stone containing small amounts of shales and white tuffs. Conglomerate
is located in the lowest part of the formation. The Niikappugawa
formation lies conformably on the Nukabiragawa. Shale is the
chief constituent member in the formation, but more or less tuffaceous
sandstones are intercal ated.

The Neogene Tertiary of the area is constructed only of the
Kashikoshioumanaizawa formation which lies unconformably on the
Idonnappu formation. At the lowest part of this formation conglome-
rates lie and from the lower to the upper a large part of it consists of
shale in which many calcareous nodules are contained. Thin beds of
sandstones are intercalated.

Quaternary deposits of the area are beds of gravel and of sand which
can be observed as terrace deposits along the river sides. Other morainic
deposits are distributed on the north-east side of Namewakkadake.

M etamor phic rocks

The metamorphic rocks found in the area can be classified into
two types. The one is exposed in the axial core of the Hidaka
metamorphic zone, showing green schist and septa rock. The other
is distributed in the western area of axial core; it consists of hornfels,
semi-schist and glaucophane-bearing rock.

Green schist forms the western belt of the axial core. The rock
consists of granular quartz, plagioclase and actinolitic amphibole. It is
a fine-grained mylonitic rock and remarkably schistose. The bounday



between the western edge of the rock and the Idonnappu formation is
bounded by a large scaled overthrust.

Septa rock is found in narrow bands, of about 10 ~20m width,
between basic intrusive bodies. It shows schistose hornfelsic, biotite
gneissic or prophyroid-like facies.

Hornfels is found in a restricted part of the western out side along
the axial core. It is low-grade metamorphic rock and retains original
sand grains.

Semi-schist consists of black phyllite or green schistic rock. This
rock is situated in shearing zones, especially in the eastern side of in-
trusive zones of serpentinites.

Glaucophane-bearing rock has been observed only in intrusive
belts of serpentinites in the Kamuikotan zone up until the prsent. This
rock is divided into siliceous facies, which the one seems to be of
radiolarian chert origin, and the other has an assembage with garnet,
calcite and granular quartz.

Igneousrocks

Igneous rocks in this mapped area are divided into two groups.
The one forms the axial core of the Hidaka metamorphic zone and the
other is found in the Kamuikotan tectonic, the Hidaka western folded and
the Hidaka front tectonic zone. There are various kinds of igneous rocks.

It seems that spilitic rocks are effusives or intrusives of the latter
stage of the Hidaka geosynclinal deposits. The rocks are characterized
by the presence of albitic plagioclases which show generally bended
behavior.

The rocks are distinguished as follows into various rock facies.

Normal type spilites
Fine and medium grained diabases

Meta-diabase
The normal type spilites are found in the lwashimizu formation

and the upper part of the Idonnappu formation. A large part of the
spilites of this type are found in the form of pillow lavas, but more
or less of lava beds.

The significant features of the rocks can be stated as follows;



1) They have a tinge of dark reddish brown; 2) They are generally
an aphanitic rock containing many amygdules; 3) They are composed
of plagioclase (0.03 ~ 0.05X0.4 ~ 0.6 mm), pyroxene and chlorite. The
pyroxenes are a titanifereous augite characterized by light violet color,
but in general are few owing to having been replaced by ore minerals,
haematite and ilmenite; 4) They show generally hialo-ophitic texture,
but a few textures different from the characteristic one of this type
are recoginized. These are pilotaxitic, hialopilitic and sub-ophitic.

The fine and medium grained diabases are found almost entirely
in the Hidaka western tetonic zone, with a few in the Idonnappu for-
mation. They seem to form intrusive bodies at several places, but the
details of their occurrences are not yet clear. The diabases of this
type are fine to medium grained, and are characterized by deep green
color, and by the presence of somewhat bended albitic plagioclase (0.05
X0.5~ 0.9mm). The rocks show ophitic or sub-ophitic texture.

The meta-diabase is found in the Idonnappu formation. It is presuma-
bly an intrusive rock, but its character is not clear. It is substantially
altered by the occurrence of various micro-crystals of needle-like
actinolite and other minerals.

The other igneous rocks of the Kamuikotan tectonic zone and the
Hidaka western folded zone consits of coarse diabases, saussurite
gabbro, serpentinite, microdiorite and trondhjemite.

The coarse disbases are found in sheet or dyke form. The rocks
consist of very coarse-grained plagioclase and monoclinic pyroxene,
which show ophitic texture. The olivin diabase of which the olivine is
altered by chlorite or bowlingite, is known in the other hand specimens.

The saussurite gabbro is a little different from that of the Hidaka
metamorphic zone. This rock is only found in serpentinite intrusive
zones and in general it seems to be an older intrusive one than the
serpentinite but the detail of its occurrence is not clear. The rock
is made up of large crystals of saussuritized plagioclase, monoclinic
pyroxene and actinolitic hornblende, and furthermore these minerals
are substantialy altered by prehnite, chlorite and others.

The serpentinites are the most important igneous rock in the area



excepting the axial metamorphic zone. This sort of rock forms various
large and small rock bodies that intrude into sheared zones. The
serpentinites in this area show largely foliated habit as the result of
late shearing movements of the Hidaka orogenesis. In the serpentinite
found in the northern part of the Kamuikotan tectonic zone there are
chromite ore deposits.

Many small bodies of microdiorite and trondhjemite are found as
cross-cut dykes through the serpentinites or slates.

There are various basic igneous rocks in the axial core of the
Hidaka metamorphic zone. All the rocks show schistic or foliated
habit and mutually parallel arrangement. From west to east they are
divided into three rock facies, namely they are green hornblende schi-
stose amphibolite, saussurite gabbro and brown hornblende amphibolite.
Between each of these rocks there are boundary sheared zone or septa.

The green hornblende schistose amphibolite is a dark greenish
remarkable schistose. In general aspect it is characterized by develo-
pement of ptigmatic veins of quartz-plagioclase. It consists of deep
green hornblende, plagioclase (An=25~38%), and a little quartz
while the other constituents comprise of epidote, sphene and ilmenite.
Hornblende is the most prominant mineral occupying 60~ 80% by
volume; it shows nematoblastic assemblage.

The saussurite gabbro is characteized by the presence of saussur-
itized plagioclases tinged with pale violet to the naked eye. As the
rock has been subjected to metamorphism a large part of the rock body
is intensely amphibolitized. This amphibolitized facies retains character
like to the above mentioned schistose amphibolite. But the massive
part which has remained free from amphibolitization shows clear
gabbroic texture. Many idiomorphic plagioclases are found in this
part; besides, granular monoclinic pyroxenes showing irregular form
as relic mineral have remained in large uralitic hornblendes.

The brown hornblende amphibolite is assumed to the earliest
intrusion of diabases of the metamorphic zone. The rock shows clear
granoblastic texture consisting of brown hornblende, plagioclase (An=
22 ~ 35 %) and a little biotite or quartz.
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(Facies map of the basic rocks constituting axial
metamorphic zone in the Shunbetsugawa area)





