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(The occurence of tuff in the Nukabiragawa {formation) (%% /[)

MOEHSEEE LD LTE, Lbl, ZH5REMChh>T—HEREL LY LT
B, DEYD, HwiBXOHEAOKFEHHOBABHLB LS LT AL 5%2 0
Tb. £, THENOBOFE 20E{LHIZT L,

EIEMER, BEEHIHEOTEHEEDHONED, BEOBHOREE, BEOF SR

ERMED, BT EATNS, CZECERFLARS TS ERELY LT L
5

. T " o % " e
pokEx | hmk~pggk | ATAWE 2hic20x30x0em ko 7.
| v 7 RELs
BEOR | M, W | A,
BEORE | LLERAShTVS | BETXR
BHOBEE | WL, 10~50cm | L, 20~50m+

L

FANARTE, THASCEBEORMSLONE, &I AHAIBROAME LSS
WP b B0, COXINUBEDL, A FvF oIl Yav=Ill, <v5 77 H4v-R
BEOREMIZALGNDS, L L. A Py r sy TNERHOBHRTRE B IO I Sicdbw
T, 2T 5, £, ZCTR, ZHMCEHOBR 2 AL ATL S, Mk
DARIHE TR, DALLSEEHEORE L ATOEN, YT T T HARZEOFH TR,
HERCE, HUGEEKEREZ T TR N TOAELA LN D,

BEED LTI, MIRERRE, R EHRELTSED, LELE, REYOW
PULERR 25 AT 3, EFTRLALGKHEDEBAME LR LY, BWE - HE0
WHRMBECREL TS, B, BRPDE - S0 ES XU HBDELBE MY



BLELBD. COLMIF x— FROBWEE DAL AL 55 BREATEE L T b
B, AUUNICH B EEAMTR, HEOREES CHATH B, ARETREHEDRE
MB LB Ls T84 Vv TNOWERETIE, 250~200m (2 &5 X3 FUAMHE
LT3, Fv— L ROBWAEEZIEEIZ LTS 2L, 1 F vy 7T RE13”D
KO BRI LS D A B, DED, BIKER, HREN TR, WECECEMO

iz, BEETERHSCECEMEZIHERORIIM LTS, LrL, ILBoFE

NI TS, LA, 4 Fyd o FIHOREFL MU L DI AICEDEMo R
55,

COHBOFMSILADERIT, DULITENTH B, 1272V 2 v IJIEAF OE%
OYIE 5, B AIED Ammonite i AFEM LT %,

T NBOR ST, MNP D REOTHL S, —GIZ1E, HRETHEC (9300m)
PR TEL (]9600m) 2>TW»3,

HENE M)

AR D, 1ZITEBZ e 2 TOHM LTS, ERAZR, HdERRIZREL TS,
C OHIEO—FER - HENT, N10~30°W, 40~90°NE T, % < 0E&iEEals L »
LT3, FHNOETNEE L, BEMIPODTNEDS, BIRE2EH EEDTHLS,
%Y, FPIIBOR LHOEED RIZET HIEOHEANPS, ZOHEILS DT,

COMBREHBWIZ Y v EEL DS, BHIIFKAL BT 2 HAOREENIS TET
méaﬁW~MN@E@$E(P4HD°W%-ﬁE@ﬁE%(&4mw,WE%&VP
74 MROENKADHEE (1~10cm), L & 5 5EMEE (20cm~1m), EEWEDE
(20cm~3m), F v — FIREIKE(Q~3m) REEMELTL S, hsid, —EgEsr
Lo LT, MEES LIILEAEDHO NN, (LARIZEAETERLTHLRENL, T2
Inoceramys %> Ammonite 2T HLGH A ONE, LROFE K TR, < D1t
FirE, o — MIKOEWKE - ML X HBUNEL EEOMEHRIR, A D ik bD
TEBHENE, Lo >TEAHIE, BERUEECE LS THE. ZOBEER, Hid
MEDWIED S, FE/ TR 700~800m, 4 v J o 7N TIZH 400~500 m E47iz &
EHohB, BV FAPRER « FRNAR « R vRES 4 Frd o TR EZ

\-1[‘

BT, ERHBOER, SIURKEYOATARIINEIRHE L LT
BOELTH D,

#OMERTIE, £, BLVERESICHEECALACNETAIRSXHEE LT
%é L7,

— 921 —



HONZH, EEOV 2 Y<K TIE, 2L RELTHEL, Lich>T, Eil

3, REIDTHE &IN5,

COHBEEREE LT AHER, TEHETRMRNEESFREL, DEDOF I FEM41T2
T EDBZOY, BETIE, FY A VRIZEDT, RSP T (> TL 5. F1,
ORI TIZ, AW 3 2RI OAMEA R LT 50

MUK OSBRI « BEXEDEICE, RERELRIIAATOIOME LI TH S

éiﬂ@&t:@ﬂ@@%ﬁh#a@,o<®;omkﬁﬁ& LT3,

Eucalycoceras sj*.

Inoceramus concentricus Parkinson var. costatus NAGAO et MATUMO’}‘@
Inoceramus cfr. incertus JIMBO

Inocervmus cfr. hobetsensis NaGAO et MATUMOTO

Inoceramus hobetsensis NAGAO et MATUMOTO

Inoceramus cfr. yabei NAGAO et MATUMOTO

Inoceramus sp.

IhoDbaroAHT, ZORRE, EHFIv—7{H2 Ll Thaisbhbhs.

T ORI, BETWN, FLBELTO 2L EB 000, HOBEEITT L
BTdrlods, Ha)lliscid, $8£21000m+. 1 FrF v 7K TiE 500 m~
600m TH 3,

m.2.3 HE=%

hraAvFoTF4RE (Tk)

C OMIGHEIZIE, o 2 ¥~ Y I B O Z R TR OB Ll 0i &, Ay av
F U I ARGUIED, 2 AFRICSTM L TR B,

ZOGMOIGR, ERFICREIFETTE 24, < OMHOEMRZERFEAZL T
5 BRNRBEHOAONE AV IVA TS ARTITTIE, R, ERTibicnbl
BLLZEMELD LTS, UL, TTTHE N=S offfilillz & SiitEnsiEEsn
5:?&@%@&u,¢dfﬁgfﬁbfwéﬁ,udﬂ/ﬂ77r4ﬂ®fﬁc+Ew
BEERMIEELTEY, TEGHERIZSZEMI DDA Z> R, 400m LR s
be

*  resembling E Penlagonum (JUKES BROWN) (€73 zitéﬂﬁﬁ,t)
iE) 16)
OZOXSRBgL, COFFEROWHEEBCHAD, MIRE, I OEE K
HEHNOLOLHEB L THAONABZETH B,



I: #o =4+ itk (Kashikoshioumanizawa formation)
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1 BROERMALF A b
(The bed of normal type spilite)
2 FkEEELDTIERAACS A b
(Pillow lava ot normal type spilite)
3 ERENCE
(Schalstein)
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(Normal type spilite indicating

columina joint)
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(Mediumgrained diahase)
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(Chert)
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(Limestone)

8 W - HibiE
(Sand stone and slate)
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(Trondhjemite)
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(Root-map of mid-stream of Niikappugawa)
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BFURE #® WKk H A
(Pillow lava) (5 )Hdik)

FWR wWEEEXEFLTCBHINGS
(Pillow lava retaining primary form) (37781 %)

30 —



X3, EEOAENRI L S BERE L B HONBKPSELHTHE (B9, okt
O—2—23, FERMEHEEDOEELTED, BF30cm~50cm THEDH DR Ei1,
Lisl, SAKEOTIE, ImP Lt b&ET 36005505, COXH MG bL
AIIRIGISHEREE S0 e fe bR D5 b DT, PRI 20 ics5h3 k57,
THANC 9 R 2B 2 EDTLRDOTRIBLOAEZELOND, BB O LI BEREE
BHOMNIHOBARTHETEB L, 1, TARONIHINHIREEEZ LT d0
OFILh, COXIBBENFZEINTLELEMNE L, COL RGN, kil
ToonkhELIFEILDLTE, LWALIOERNE S, Chito2WTE, 7T
Banigbds, 2iadEd, BECBTZKIEHOERTHEZ LIZHNTH 3,
MORBEA L 2 OO AL T4 MiE, BRI, BRREEET 0050, T0OiE
NDFEERTEE0LDRDHENE, TLT, TOREALDLOBHIREEE L
HLTD. Thid, 35, BRBELZ LY T DL, BEREREALELIATOLRL
LDILHOIF L ENTE D,

AR AR CIRNEEE LY LT 2 b 0ETMEI T TR TS, 2¥DE B8 TH 5,

HERE D EHEBER, — RS, M7 rt7 474 v 78R LDTI LSV, L
AL, BRIEAVE Y — 2 AROBRBELDTLOLRLDORS, BAIRIEEAE
HELEVWHOHRL D, BEMEGOBRERRADRD, T, HEX, oD
LD, FELEVCEN S0, REFER, ER0.2~04mmgLovsr0nhrDK
X0, BRI BUR, BRREZLDL, BEAEDLDN, AN TFhTs D, ¥4
2B LB LW, ZhbORERE, HLOEh D T, 2RICE DA E4TIZE T
LTWwb, 2O kid, RBEXLRALZELY, LEHE, #FRA RBCEHEXI2>TE
RERTOBThEDL, WENCHERINWERLTHOLEVWI ZEELDBLTVSE
DEELZLRD, ¥, BRREOML, MELGLOLOL, BEATHLHLUB L ER
EhTwb, EHIL, ZhboMii, MilSRRBhAGRSF 2 VARBEL TV 5,

FROXEL TV HHEMTIE, ChbDOHCLEOHMcHRHIE LT 2 vEE I HR &
whhn (PLS 10, 11),

52007 h 0 ETE HRETE, SEAENBEREOLOTEHELLEDLR
B, ZOED, PEROBFMAOMMBIFAEL T2, LD, FrROLLO
LT, vLXsiedv, A, HRARE L HAME & 2PEMEOEGE LD
LTHEDLED TS, RIEEIEAL, LILHRER, AR, FEERSIUF 4
VI ER IOT, WhUALLEREXNTYW5 (PLY),
CNETHALTELBDOR, MRS B0RBIROEIREEDTHEHDTH B, 4

ROMHEORKELT2H01}, b EIESKAEEOLDDEITHE, ZDLIHI

ERE LY T b0, FENOTHIKT, 1 A LH Lo T,
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1R L RORIREER, 22 R
KHEDTEYD, 27, ZOWHIIMHE
HRT Lo b ERTROBERE LY
LT %, WRaarEds, BE
HROWHESEET, DERECH
bEhRALDON S,

Cr X7 4oy 7HEMBELD
LTH D, HHIARED DN,
B 0 KE4 25, 0.03x0.2
mmiiEo RSO HRFAEHTH
5o RIEAOEIE, KUK O Rk
THREINT 5, #RBAE, &
REXBRLTEEZELTV 52,
Fh, HOEITHTHRELTCL
Bhobriwbis (PL12),
INETHWELTEALBDE, 1

HLUBLLEEDEI ALY T4}
A, FRE/NEORATIICA LD D

21 KRG H A LT ERBACT A b
(Pr=t=y 7RLBLTHDLDERL)

(Normal type spilite indicating columina h3, COREAE, B2—ANO X
joint) CHrsE I ift] 313, WESRBICE O W O AR g IR

DTy 7 ELTETACENS L, UL, RICRERKROLD LS EDHON D —f%
1, IKaRhokBRet 2T 2 MROIEHEVEAETH 5,
COBAZBEMBITTERET 2&, 2E¥0LEEBDTES,

VLIS REBROEMNERL, PEOMEEMDLTETEY, INbOMIIT, HEH
TRBEINTVBHELL, 2eDbbN2300b5, MAMEER, RECERET L5 £
VHEED S OT, K, AR, zoftvArusor HERERTEADI DTV B
(PL13), fIEFIL, OL I3 RENTWVT, B2y LEABE 2Tk 0ns
Vo BALARAOMIIE, #22-—BNO L > BHEALLN, b, oML
REAYERLLLIOTH D, ¥, INLOREHOMII, R, F2vARX
UF 2 VHEATFTHACEIELTWS, ik, TOHE, FME—URERIFELT
WELDNREL, THIREDT, 4ROV RY —FAILEDLND,

FAR LD LEE2-BHT, OOBER EROLSUEEE2LYLTH, @TRSLD2D
OFHRBHEELBACTA T, DULIRDEBORIEMONALNBICTER, &
72, OB TR, ELREANBBEBOLNEL, TLT ZOAADOREHZ I3 ED
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O SEROHRPMELHCISTEHEHRLLA TV LS
(Pyroxenized spilite)
@ BEALEBLHOFERENTVLRVLDIDAL T A b
(Common normal type spilite)
E2AR LHHOBERRKEFOALSA T ay s
(A spilite block in aglomeratic schalstein)

DT, Ay 2 = A WRAIRBREL T3,
ZDESWEHEPLHT, TOHAR, FHEMRE S
A Y ORPEROENEDB L EMTES,

Hhids SO REERE (D)

INSOEMT, FAHPLUAERFALZ4 b
B o, i, bl Tasc L, BE
RBETEIE, AT1T 49 T7ER0RFT AT 4T
3y ZRECE LY T EREpSE NG, —H0O
LOTEHIEEEL L 28085611505, TORE

%28
OoMr0, MRELUHEE  Sob0RMIRT, ke 3LEHEEEASELLN
DHEFD, BEETTOAY v

¥ ., BEOEIR, 5~20m T EDLONL, &
Py: Biglgn ERORMO D EHEEEEFR, BEALHCOBED
(Monoclinic pyroxene) ke e ot s = N _ .
Pl: MERHEAET EOOMGHANED OB INTL0EFEZ 00
(Alhitic plagioclase) Zo LdvL, TOFMEELATHL, HEE TOR

HRERDOSADB S, CORBHIRA TR, COROFIZLBIKEDLORBIBREAEALIHON
T, ERCEDLDTOHELZ LLERE I T bk, TOBEEAHNTLC



LPREETH D, 5K, SHOFMETFAESLETH D, < OMIEMIBEDOFEE T O W,
ENERIBN TR, ZOWICHE D OFOBRRRIKESSH LT 52 EBREIN T
3o COXIBEENSEINE, COMIKTIE, COWHOESLIE TS LIF SN T,
HoOOLNTLLAREIESKE L, COXINRFEXFEZLIFTIHFEL LT, TOWDIEDS
WD TLB, V2T UV 2RI OWATE, bbb HEOBEERIA
LTOBDILLENT, ¥avyIIhoy T 7T a3y TOMIETIE,
RORHERHANADEENAVZE DT B LS TH D, 35K, ZOHOENEDE
LD TR G, LBOF Y FARTIE, MARLZ DY 1 7 OHRERD, BERlOH
FEROLZOETHEOEAEA S OMIET, O L LDOTR 208 INE, ZOWD
HASWETHZ LB NE, T OHBELE S JEEIED T OEHD, ROWE
LEBO XN, TORAEEZHEOCERT IO ULTEL EF OB B EB8TE
%

COMERER, BEOL»DL, MRS FHAACDOT 208 TE %, COHEOEFR
i, RMESHTEL. MRAAO—EICE, MIREEE2L 20842 D6NTHE T
ETH5b,

NS EBEMETTHRETNT, 2¥0LBDTH 5,

FRHE RREEEMARAENRY T 74 T 4 vy 7 BELDLTHEDb I 2T W
Bo MELGE, ERROLDEFROLOAH D, B, 0.05%0.5~0.9mm, #H¥H
120.2x0.6mm g LDRESHL D, bOVRPETHEDHENTW S, BRERO L 0
i, EHMACT A b TEHEBENRCLAONA XS, BHEFEELZLDTIONS -, HE
WA, RBEREROTEY 0.25mmioksndngwys, 0dmmizlodod
ZbN5, WHUBLVEEIEXELDL TV B,

INHLOEMEBER LD, GRAVERL TS, ¥, ECHOYERLL
REREH IR ZEebbns (PL14),

MR ZZ DB, EX2RORCPRHEOLORKELT, FEENH MR
i oTWwb, LT, REHEINYTA 7454 v 7EBELDLTHHDE, ZOE
B, BehhA 7474 v 7HBELDLTW B,

FEAR, 0.02%x0.22~0.3mm g KO RO L OR K% LD TEH, WKO
TInbBRBAELINT V200 %L, Fi, —BE, bTrTkd s, Bl
ZLDHLTWS, BAEAHL 0 4dmmii#oREZ0LOT, FRMEERL LIS,
BRAKREZEL, EHMEELAVCHLD Ly, BELMELAL, L bTHBRALI VLU
BLV, ¥, L OEHEE, BF 2 v R ENEY BKEL T35 (PL15),

EE@E Md)

TOAEAL, Vv <YL EHA S FE BRI A T, wEakoii{ns
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1 Bt h

(Green schist zone)

2 BhAnmblsEs

(Epidote amphiholite zone)

3 g IR AR

(Green hornblende schistose amphiholite zone)
4 v - AFR ARV

(Saussurite gabbro zone)

[ABE R X U U HD

{Amghibolite iacies and metasomatic facies)

5 v v aABARGEY
(Saussurite gabbro zone)
Uk e NS o i S )
[The rock facies holding clear igneous texture)
6 WEANEANS
(Brown hornblende amphibolite)
7 « F oz
(Septa)
8 WilE, dWuHs, serAb
(Fault, , sheared zone and mylonite)
9 K #
(Schistosity)
10 P4 o VATRR AN & B MR

(The linear structure made of parallel

arrangemet of hornblendes)

11 Bemids L O 7 5 7 =7 4 o 2 gl O
(The axis of microfolding and ptigmatic
folding)

fl\m/ ‘;% 'R "” it/
qm / [ , ]

¥ by /
>

[l \Q 05 1Km

FLAIB v = vyl BRI e h RIS R R A

(Facies map of the hasic rocks constituting axial

metanorphic zone in the Shunbetsugawa area)



HRBMLT B, O Uk D ICHEOREBIIRET, —’, HEOMREKAED X HIKH
Z%o LipL, COBRIKRELTLZHEAOEER, o hrEERIKED TR
EOTW3, COBEEDEDLYIIR, LHUEZ LIHHINTED, BERAOREMIMEEL LY
LT3, COBERAEZBEHEB T TEE T 2¥0EBYTHS,

UL eMric, BEAEANA AV NAG AREOTRHAMLEE» DR D, Z
EAEFRBOBBIEINTWEVL, bTrRRELTVWIRREOE AL, HEEHE
OEANLER LI LHEINDIC T ERVMREYORFEEL LD D0, AKRA
Thb, sk, EFRIZVIIHRFEELDL, BLALEGRWLIE, OCLISK
BRORAKREYET S, BHAVWLTHLL, TALILEHHEXEL LT, RRAR,
HREADLOT, #A AL~y PREE LDTRHREMG DT A LD LGS, KE
S, MOEHORMEARABEHE TREINTVBRTELV, /Y5 NARIR, HIEK
RESHELDL, 2RCBEHLTV52, RRERELTVW5303HED615%, &
NOBEWHOMITIL, RROF 5 vERSEBIEL T3, ZOENE, RRBA M
HEBBRLTEREL T2,

QLI RFEEPSAHNT, COFRR, FEEELLIXDIER, ARALRACT AT
&;xw%m%bnmmo_

IL42 GEEEESEEHE AB) HE0Y—2 2 LEEARLE (S8)

CO220FAR, WEETR, BRANMLARELLIEWT, —HELTEREbOI TS
TWbo 7oL, ¥a v<YlAR»SZ0ABRArT TOMIKTR, chd2O0%
Hiz, HECHBET2LOBEFELHLTNRE, Lrl, 1) EHOIIKI7vEF +
UMK TR, COMER LTI IDTHELINTLS; 2) <o B Y HARHLAETRE,
27 FRH LN, W TEOLINTLS; 3) ns 2208K0BRER, £
NENOMENLB LB LIGES  REDHADS AL, 2 DDBKICHT T Rk 5~
ETHHLEZONSG,

ReARERKARE

COBRAR, FACHPLILREFBORANS, ChEFTLTHIRICS LT 5,
BIEHIR T, 18500 m WS TH 2% BT 1000 m L R biE L, BEET ZIRAEN
BHBRNICHT T, SORZOEEBALTNR S,

COBERR, BREeEEL, FIRBEORED L U2 LOANRAROEEDO DT
Hb. COBEWR, 351, BEABIUEBEOZNENED 3 DOBHEKIChT 5 &8
T& 5o TNODFEMT, HEIIZZTTEHREEEZ Ly LTE 0, WX >T,

21)
oo bo#EBEML, BAGREMK TLBRT LI LA TES,
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ZRThRHIN T 3,

LOLBEANCATH LT 2D, 15 U3 LoBMENEEEZ LD L, UL, e
EOTRNAGHERCEZLTOEEHETH 2, v €Y H 4 RHSIMOHIE T,
50~100m i EDWFETHi LT 2 OMASNBD, BEHHIRTRISHTHL,

HEOFRENOD UB UL, AAOPTEIIC L 28R, WAL NBELE, &
7o, fEHENT, DDA B8, —fkic, E—W o FfEE Ly LTV 5,

Ep: BEBELRES -1
(Concentrated pool of epidote)

Fa: o flE L BERE» LB
(The part consisting of fine grained hornblende and plagioclase)

Ca: HUMOARALREEL TV SHS
(The part consisting of coarse grained hornblende)

BUR goalciRAREEoOENCREL TV REhAGAKER
(Epidote amphibolite developing at the western side of
green hornblende schistose amphibolite)

BHMETTIX, 0.1~0.2mm ORI DBNAENEF S 2IHEA, TORMBY 5 3
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DTWHMEANE, PEORERY L2 TVAES, MMOANERS X XOMER
HHIE D IO TV B2, BEbI 2 THRREEE R LTV, ARAER, Z=%
B, Y=hgde, X=REBOLEHEY LD LTV, ¥, b {FEHEER
LT %A 7ROAERDEDREDLND, £ LT, B, MIKRCS 5\
BV vy XREREL TV %, Bk, BRLARREL DT, F2VvHERIUF2 VA
NEEBDLND,
FRILONfc &S, 0B UL LHBHMEE S SNALDOREMICL>THRE LS
B oNTOZEEOBEAICE, BINHEERIAT, COANEROIIKE 32 BTSSR
EL T3, COFMBIE, —AI, FEHD 50°~T0°E DIEM % L 2 EMFKEL TS
DI L, BERTIE, 20°~30°E L{ERIAW 2 9hicsh, TheEbic, #aEDOTF
TRT 4 TIROFENDIE DT Z, ARAOFTEINC & 258851, EHETRS
‘ L - . . -

BOHHE HEANERRAREOSF 7/ ~7 4 v 7ROBEL TV 2 5H
(Green hornblende schistore amphibolite oharactered by ptigmatic veins)
(> = vl ki)
HLTHYD, hRPTEN—SFETRKFTHY, HEHITIEINELTH B, &g,
OLESICB0EBLE LD LTS, TORKARNED, KEELHTHE, T7F7
T 4 v ZTHROFEZEL T S ABEZHEBE T THRES WL, 2F0LB0TH 5%,
ERMc2BoBRaANAR CHMETAZLTHARANLTEY, X VT 7AF 4 v
7T LDL TS, COMK RARALAEILERIN TV 2EABEA, fR
RELTEY, BT VY RN DTV 200N AEDbN 5, EERETEEZ,0.3
~0.8 mm, fHicix 3mm T EDHRMER L, COM%E S ForEF A 7 ROEE,
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BIU, PEOANLGADLTETVS, CORXR, FAEGRPANFEYVHLULLE
BLT B, i, BHINTVIRBEOHMREROEIb Y ERROLONED E X,
N EAAKE DO DT VD, BB, RAFVF v 7BEYLDTLONS L,
LT, — i, REGOAVCEEINT, TOELIRINRDIIAHBTREREL T
%, —7, BRERIZ, K54 0.3~0.5mm iz Lo RENAELOHERINTED,
CoOEc 0.3mm TWEDRELEARVEZEDLND, T, 52 vEORRERKEN
VY RRERELTV 5, AEGH, BHEEOLOR BRI IRTWAEL, EBHD
HAHTh An=25~3 2T\ LT, HF hRERALNRG, AL, Z=HEER
E~RERA, Y=HHRE, X=gkEostrL b LT3 (PL16),
FRLDNRNTFI2T 1 v 7RORELTHEEED SO S#EEE LTHT, £0F
2, 7’F 7 =7 4 » 7RO B EH O NI EHD, 50~100m OIETREL T3,

COEHEDOLDE, E¥ S /RCEELIOTVAAEE (0.1~0.3mm) A& ER AR
Eopbi, T, COMECEREFELTIVAREAR, WHUHLIFHEL TWw 5, & b
K, BRNAGRFEP S NWAR, F2 vAlgEORIKERDY, RAINCERELTVLS00
LEdDbNB,

L7280T, & OEIE, B EZICORIHBNATBORE LT 28I, XL
KWHBHZ DT E5TH S,

ZOEIBEHEI, FIRARBRIF 727 1 » 7k b 7125 LicEEE, COEHO
FEflic, AEIBE LU TRMLAAPEERINIERES, SODTEELEFELDTH
B LDTEDEELLND,

U= 1 LAIEANWE

V=¥ 2 VARANOER, EREFOERICHRICOH LT 200 L, BRHOMER
DOHIRI & BN BRHERAFORIC, DB VY XRBEEDLDTHHLTREHD
D2OFFEINE, Thoid, ERPEHEIC PRODOELELLEDONED, &b
V=¥ 2 VALLERERZHDOTL AL E TR LS TE o3,

ERHCAH LT3 6013, TTICHB LK, REARGHRANEIEBE
AT AREFOMI ME LT3, BBTRIELkn THETH B, LTIk 2km
A LT 5,

COBEAR, WY —Y 2 VABANGEHRE, TREESBATREL TS,
HHEREE Lo TRNAEHRE BLXUANEBREDLIED DTS,

ARG Y — ¥ 2 VAR ANCERER, COBRHORAITTAHEILENTES: <y
EIYHARTR, BANGEREEL TR LT 2HRE0F I H BN ANA SR &
NTOT, [RFREEE LD LTS, S50, COMBOvIvFNlicg, J—v
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Sau: SRORBE L Y v =2 — L ERARER
(KREHRELZHRRELTV )
M : R HiR O fREH

BHE vy—rHEIARVCEOTRBARCEELT
WAL Y v A ARARWE
(Typical saussurite gabbro holding igneous texture
remained in metasomatic facies)

(v = vy )L

2 VAL TOBRERAESCBHAS AGRANOCEDEANESRICAEIHOND, Y
—~V 2 VARARDBIZDOLTOI NI TOHEIG LRI NI, COLALABLEE
D—2ThHDtEEZoN5D, OB TR, ZOBMRIZIES LTI,
IRERR ORE L LD T HIRIBAME FTHETIE, 2Xx0EB0TH %,

KORREBELGELANGE LR INTVS, RERIZ, 1~1.5mm Tt FORIRH
WHERT, AL AA Yy PREBAVHBUS LV, £LT, ARATERIN TV 5,
ANVEBHEY ISR LTWS, ¥4, RIERIZ, An=45~67 D40 TH 5,
AR, —&e, ER~HRoErLodL, RERYBEMITRELTCVS2, &
ORMEROPCE, BEVRCHABEZEL TS0 L EbbNE, ¥, —
e, v »EEOANAEPAEEROMEARZSSATWT, BEEDF 7 47 4 »
JHBERL TV BLO0REDLNE, ARG, Z=RkE0, Y=-X=R¥EHEOD%
BHEEPLDLTVD, CNLOEAHOBIICIE, T A 7ROBEFERLE D LD,
i, ARG RERRICERLECLOESbbILD, An=44~532Tchs (P
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L17),
AL ATRRANOEHEZBEBET THRET I, 2¥0&EBDTHS,
BREHOREH N 2~4mm OKE ZOMNERT, O 0.5~2mm o7RH AR
WakEBNALDALBLEEMEANRALDLNS, ARG, YHAFORERERT N
TEDY, An=49~T52%DL DTH %, NALATIE, FDEbH ), HELEMNEL L
T2 By v Frv 724 P THNRTV S, BAR, ABEOVWHL UL LEELTVWSE
HATH B, LT, XDEbhCEHEEDY YV 774 b EEDL{DTHY, IbRL
O, BREEEMEREMBHBAINTVE Y Y Frvsa4 B L TV 5
(PL18),
CNETONRTELBHIL, PEVFEEORANOEREELR L TOARINETH LD
: ' ‘ ERLT, ZUEETIR, LB
5 LS HEHEBEDNHEEL TV 5,
OB D V) — ¥ = VR AN
BHRORFERZIE LD T 5 D
X, LA, COXRMETHS &
STHb. —RI, BEEDHK
EME Ly L, APIEOKREGE
EMEHSLEHONG,
EELT, REHEANGL
LEREIN TV, b,
rhZh kB L phBoFERCh
pPNTV D, KRBoOMRER,1
~2mmOKEEELDL, O
LI nTw 5, =%
i, HEER2XIL, Lard,
ANAS Y PREHNZLID
Enbdh, FEORBLEELD
b, An=47~6525, Z ok
SHEMRARYERLEYNS,0.2
B ~0.6 mm T\ & DOFEE IR
BAIR v-—v2rHERALhOE (BRE) &7 RELGNSEEICTET WS, &

i
I

DRI & B B A OMRFEL, RRAREZ L,

A occurrence of saussurite gabbro L, 79/ 73A5F 4 v Z21C#H

(metasomatic tacies) and amphibolite AOTED, Lrb—HRLCE
(v Ik BWETHZ TV 5,
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(F 25 D— DK
Stratified amrhibolite found in saussurite gabbro (metasomatic facies)
(> a vyl ki)

BUR v-v=—-rERARCE (R Fit v ey 7 CHRIATL S
ARE R
Amphibolite block remained in saussurite gabbro
(metasomatic facies)

(v = v~y )l B
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*f, ANRAEIR, 1~3ﬁm®j{@®ﬂi>ﬁ%a‘é<‘:, 0.05x0.3~0.06x0.6 mmo &R
HhRTbIbhd, REOLOR, BhiMRAEXERLTV52, FROMERCIZ
HCBEBRENT 2, BROAWER, HROMELOMIERELTED, THhDIE
FRAKNOEREALDNS, INbOEMAEIR, AEELALN, Z=§H, Y=XRESE
DEEHRELDT, Ik, INLOZFEYOMIIL, KROF 2 vEDO VY IRESEK
REELTWS (PL19),

U= 2 VAR ANOERRIZ, BRPVY ZREEDVRALADERE LH LTH
PREHELREL T 5, ZoANEBR, WO, BEREY —Y 2 VERANTOLEDD
ERLI:bDTH 2, BEDOMTI, COMBNEMRE, FACHB LR IRANELE,
FNRRBERSIGECRBLEITHS, Lrl, FIRARSICES X SMICREELTL
BIFIT=T 49 ZHRiE, COBRIKIBEALHEDLNEL, &5, ZOBHOH
D W BAMKTHD, T, DTFBTIEH 20 FIKBESBL XIS 0505,
Lpl, &IV 2 v YJIIRFME TR, FRAREL Y~ 2 VEBANLE L DB
BB LTI, Thid, COWBRIRD A KREL TR 2880, FRANEELCD
APEHEE, L1, LBEUALAKERLTETL R RHEEILNG, TO1DHIT, K
REOPIZEF LT EHIEN, EB505 4 T70DOBRFTERELLIICHEDT
Z30THH . WHE TORE TR, FIRARES, ARODA~ YT 7X7 1 » 788
TRHLESSHENZOIH LT, CoARERR, —fiC, 777 T7F7R7 1 718K
ZLHLTL3, 37, ARAOHED, LARAEIXITHS, LT &5, #
EROELHLBVELIILHLNS,

INETONTERLCENOHELD L, BREANOGRIRANER, Y—vavaiRAh
WEOAREREROENTRELST &b EHHEDERED DT bDLHEER
N3, UL, IRAMEOMENS COCINTED, SHOMENDETEING,

IEERARICBEINE V — Y 2 VARANLER, BEECEVEAENT, Tay
ZIROERE LY LT 5,

0.3%x1.4~0.6x0.8mm TW&D, WRELIEERO REEL, BANVAERE
HEDTHEDLIOTEY, ZNHLOMK, WRELIEFROANELXTHRACHS
DOTHEELTCVD, REERY — Y 2 GERVB LD, TAAL PRIV HLA
Ay PREELDL T D, An=34~42 2%, HEHEL, W RO 0K ORRE
BEPEANLTOEEAFIT 1 v 2bDRSV, e, KoL OTIR, RREVREK
BRELOEZRLTVD2008REDbN5, X=8g6a=Y, Z=HROOLEHY L D
To INHLORKEYEFERLT, SEH, fPONAH FRNAA, B IUHARE
ERTRACREEL T 5,



4.3 #®EARABE (Ab)

g LR O AL AR, NNW—SSE o itz & DT #HRICaMi LT 5. O
V=¥ 2 VARANLEER FREEO 7 2R EATHEHINTHL 5. ZOEHI,
R MR T3 500 m DL EDIEA b DT 248, IO IRFE RIEHIR & © B BT T,
VY ZRONBHRIZOLNTY {HEHARAED LN S,

HRAEZZLTBY, N—5; 50~60°E LM « lRE LD LTO3FENLL L 5 L
CHELTO S, B, BEEoRsRE L THMEROBIE LdTHans s
BoNb, i, AHOLTFICHETIHITIE, AHINCEEBENRBEL TS, &
1o, WENIC, AIKHEEEBIESYO T — VIROESGHRRSE EHON 5.

CORLREBEMHETTHETIE, 2¥0&EDTHS,

0.5~1.5mm T ED LB EETHHRROANEL, 0.5~1mm T EopMER

PEAEDLEIDT, 77/ 77A7 5 vy 7HBELDL TS, RERRA=FT (2L

THHELDLTED, BAWKIRVH LB L Y —Y 2 v EELTY B, An=22~35

%o ARAERE, RAFVT 4 v 7BFERIDTINCAREDLN 5, Z=WRE O~

W, Y=X=HRRBOEOLEEE LD LT 5, T, IHNLOKHOMIE, WA

WADRKEIDEFA IHEDNBELTVBIEND B,

FRREROMERZ LD LTV HHERTIE, TbLbDHTHEOBRERNSLELLEDLN
5 (PL20),

i, AREEBEMOELSHKL, 0.1~0.3mm kX X004 FoBHAEL, KEA
BofER, H%, BERSIVEERRLED, 75/ 75274 v 7RHAFHLEDT
W
7B, WEEHRETORSEEAROS BB, REmNaLfREGss I/

TIAT 1y JIHEDTO 2 ANBOEANAEHONE. LI, biDoEsNi,
DARARZRLTH AL RREELTHEDY, MEOHNELALRED, T,
ZROAEMBIDZERUTREL TR 50

I1.4.4 #RIEEMEE

T DOIXMEHIKNICIE, 07 b & CAICHIERIEEENIMH LT %, CORADIEIER
BBE, BEALDES, $HLYOMBEIIHN LTEARTHEALTR S, Lh>T, &
AIEOYWEC 2 O THAESE ST b0 D EZEL O NS, COBME, PALAE
SHERUBD 2 DIt HE NG,

AL AE (Pe)

ToEAR, ERFOREANaIRANA L RHO2 7S oMo LT3, &
OHILTIE, TARKIZVEF » VIRKTHONE KT TH D, AHEERL vy XROBER
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£D2LOTHYD, ALESEBAERT I E00, BALLTHTSCHMNT 2 EMT
&5, FEELECTRIERALZE L, WIREELEET BAUE LLEIBERBEELTH 5,
COEREFEBE T THREITNE, 2¥FDEBDTH S,
KEDEDADLAENLTETED, T0E) BARBIOLA b AEMN BED
EEZDLDNBARMER, SLRINXERLTWSEANELILLIAE D DR 5,
MALARE, lemizbEL, WHhP b Ay v alEELDLTV D, SNHD » A
LARBEROMICE, BRoELEZ I BMiar ELLONS, COBAARILI
bowlingite W& L LTV %, EMAAIE, EHKRSLVCIAROEMEEL L, —BT
eI 7RRCCHEAG Y, HOLVIRBMIE, Er0fWEYERLTERELT %, ¥
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Résumé

The sheet-map “ Idonnappudake” 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 Idonnappu formation in the lower part and of the
Iwashimizu formation in the upper. The former may presumably be
correlated to the upper formation, the Shorekanbetsu, 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 Yamahe
formation of the Sorachi group.

The Idonnappu formtion is composed chiefly of radiolarian cherts,
slates and sandstones, in addition to which there are small amounts of
thin layers ofschalitsteins and limestones. The Iwashimizu formation lies
conformably on the Idonnappu. 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
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of thekey 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 tufaceous
sandstones are intercalated.

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.

Metamorphic 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 sohistose. = The bounday



betwéen the western edge of the rock and the Idonnappﬁ forma'gion is
bounded by a large scaled overthrust. C

Septa rock is found in narrow bands, of about 10~20m width,
between basic intrusive bodies. It shows schistose hornfelsic, biotite
gneissic ro 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 gréins. o

Semi-schist consists of black phyllite or gréen 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.

Igneous rocks

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 Iwaahimizu 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 ot the rocks can be stated as follows;
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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 (0.03~0.05X 0.4~0.6 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
X 0.5~0.9mm). 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
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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 resuit 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 occupyng 60~809% 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, grancular 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 24) and a little biotite or quartz.
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