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IOETE, IORKER TR, BRAO RN 3~5km OEFTHA L T 5. SHMiliad
DINBHOWE « KT DM L7, Aibs « BRE TWEDLDTH D, Zhn
BERAENEDINIONT, FEROES RS, P 0.5~1km OEITIE, oeihr v
~ A E D DRER AL VAN AL 5 T D,

WAL Ok, BUR, REOOBRMELEAT, FEREOBEIIEA SEHLNL,

Lo L, Kl & oFEFTlx, BEBATEEITESS LT, BEET T REY
RENBHEKRL, HAOBEEZLOHLT2LD0855,

T, SK(0.06~0.1

mm) DAL v~ ALY §

b0, FHE-BER-MEL

DA ET, EMCHE

AR L OS5 -

RO SRBNL R AT

Bo ¥k, 0.1mm BT

OHFLDOL OHNIE L LTH |

BRL, S ORIl |

DL, 0.1mm TWLWEDRe 4

MEO¥ & 2 b 5. BER

(%, 0.05 mm (L DAEW D L

DB, ENIRO N HT

Tahd bl i, X R
B~ G, Y e, Z: BT BEMAL VL RADOEMBES

. r=1.6404, A EEE, RV LEAEF (0.06~0.1mm) T, BHEHL\,
Anz. BFIEM} GEER) R SITARDVEE T TRV 50, 3200 AT RS A Ik
DT, Zhik, 0.0lmm AADER KDL DOTH D,
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LWt % Wt 2

Si0; 70.34 SiOz 62.94
TiOs .69 TiO: .45
Al:03 16.12 Al,03 15.76
Fe>0Os 1.16 Fe;O3 2.12
FeO 4.83 FeO 4.81
MgO 2.85 MgO 3.60
Ca0O .58 Ca0O 1.79
Nax0 1.89 NazO 4.4
K20 .81 K20 1.46
H20 + 1.11 H20 +- 2.61
Total 100.38 Total 99.98
Fr v~ A (AR (S- R v~ R (AR
16)), P 6 /iR, (202)3, HPN AR,
(A ¥ AREETFHEB) (#¥E &E L)

WELARIL AR BER R Y ~LAHEOHRT, RFCETALELLO8BD
Do HIRBERAL v~ A EDBERMET, WHFIIZ - T BEBRAL VAL ARTF
BUERR R BN L » 7212 % » CEF AWV MERRICSEIED 6 NS, EHA,
0.5~1.0mm, ;A 5mm OERES T, % dftls, FISERGE LT, THL
TEFA MEL TV B DA%

V.3.2 FRBEERILUALZ (Hs)

BERA L v~ AR, G EORRTS L in-situ ([ZBAER L2 D THD DI
LG RREBEER AL v AL, FREEEEZ DI, 61T, FDOHBUIERS
O-—fEAEBTHD, NW—SE Hanz—# L, &/ INEHOBE B EE/MET L, 20
BT, BERA v~ AL HIRBER A A v~V AORRIS, AL EEDD
ERTED. H<OHE, TOBREDERIIEE CEsn, BEML, T LAKKRE
WZEINDHDTH B,

IOEAE, BRGOEMINF - THMA L, BE AL v~V A LR BEZRRE
EORRIME LT, BALER 10m 726 1.5 km TN T b, FIZ[A - THEA
WMLY, FORBIZE S THABEMAPEL, SRAESIII 204 - T3,

7o, HAI R Tia, BEURREO 1 7= 2 1 M, ZOBEAENARY



G L T D ZOBE, ZOREESIIEHMIILST, BATRISHEE R R
ED. FLTC RRREEATI, B V=24 bl ivdy—2:LTEYV 2 h
3o

B FMEETHREE?EC, FEARCEZROMBSE SRS DTH D, #RIH
CEEENL - F Y LT 5,

FOE HREZERALV~L A
FEDS s FERTLTEABERIRETAZES (Y=
< v 7| )

EIE AFREZS L vArATAbh5EER
(v m~<y 7)l L)
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BT, BEEBEEO L, —EH BT 5 RYABREROAK (Imm, #
MAEROESE) BHEDLR D, EEHIY, ERCHSERL L, 0.1mm 7SR & T
AEDORAL VY~V ADBR D ¥ SRR -
BB, L0 HHEREIEGS £
T, FoXEILWATHE
e bh s, Ak, &
KL, =¥ A4 7 BT LOT 0,
i, BORE SR 0.5
~lmm o RKEIZHEBLD A
BB bH, T EBE LR
LdLTw5b, fREmTE,
T & B HI O S
&, 7S P RWARD S D
Wb bbb, Ans-z, BFE

iz, 0.1mm HpT, A

X 27
A EREL L TR E L EOR RBERRA v~ A DB
T5. X REGE, Y B, Z: Be, y=1.635x. T ofl, B, WIKA, ERG,

BEMY &,
V.3.3 & & # (St)

DOE & OEERE i, 24,
VWhpbETEE LEND A
NEFEL TN D, T/, A
MaEodzy, RUEEDOLD
BALND, L LI, B
TR T, « S R2EVAR
Vo

i, 100~400m DR %
-12b 0T, EHE SRR
FERZE BB AL VLA L

ERBEHBERZ RN

EHE LTS, FiFE, 2R BUE =7 b0 REIRE R
L ZEnERBIHEAe ST L L A O AR BT
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SALTEY, ERHBOBRIS D, ZOEADEEE, SHOWRENS AT, iR
0 WEBIVEFRKESEBUbNs, &0, BaEAERRANEDTIZALN
20T, BEAFERIOECHTDL O, BHERODLDREL, T, FEoRS
DERISNTHIEENRH D,

BETTHETBE, dLrv~L R, RERHRER YA LRI AL v
ABBELD LTV 5, REGHREST, IZhicdonsn,

FEARNSE, MRE>EESEANGEANGOMGEDOL OT, MEFIRE M
21.0mm OB ELTEY, £0EFbHEHENR S TDH T2, CAENZAT, %
ROEDHNEROLEIE- TV 5, RIBEHRIChEL 0%, ANGRERER
EoTwabbDRKRETHD,

V.4 B KA E

COMBIZRGET 3R RREE L, MIREERARE, HRAOMREREZEAKES, A
FRERAKE, BIUORERANGAKE DTGNS, MREZSFHEEDIINM,
TR TERE ORI FEE L T D,

V.4l BHKBEBHAKE (Gn)

ERARAORRE L, TRTIOMREERFARETH S, FREERFAA v~ A
EIT=EA MHEDORIIGAMT S 2 &R B . ZOMIETIE, KA B, A
DG RBER A Y~ AL RBBRIRDE - 22 EOF S IRBER AL v~ LA
L O, MR 5T
LTWBIiEm, =47
7 2 2 AT
MR, HRBEER
LN AE BEER
VT .E W0l 5
RLAGHLTN2,

IOREREE RIR

HER AL V~ILAD

HHZ % o TRV o

e BI2E MREET AR BT 5 AR TR B
HOMPEL, L72 (EMBEE s 7= 54 b L0 E8E, RRELE
CEOREERML, S KEFE) LA L)
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ELTREN L7 5 2T By
3, A%« REAETETHE
MESHERERETEET2ER
BE A, 2~10mm LOE ST
HRE2EITLOTHD, ID
fk, ALY, i
FU =y 2Bl E LTI L
M FRAEE TR T,
REROETIRFHIN L - T
LREL TS,
WEERIE, E& L THK

&fRA (0.5~1.0mm) »: B3R SREERNKSOEMBETE <27
R AR
BEMARNH-TWD, RIEHE P Wt e Wt 2
2, & Xt 1lmm 6L OB Si0, | 5871 Si0% ' 50,87
Efﬁﬁ%@lﬂioflﬂﬁo‘ Anesso TiO, \\ 70 Ti0, | 47
%C%%Eﬁu’%%?%% ALO; 20.92 ALO; | 19.06
;; ;ig@?:;ﬂ;ﬂ?; Fe:0s | 1.02 Fe0y .67
FeO 4.84 FeO 4.03

LUBLWL. BER (0.5~ I 5
1.0mm) 2, X: kM, X ’

" 2.9 | .

7. h ., y=1.64~ 20 96 ca0 | 392
2 ! . )

1.642, BEFED An W4z Ni) | ié Nﬁ) } g;
K¢ ! . K .

EREB T B2 &T 5 £ i 2 | 40

HO+ | L5 H:0
Vorbss, o s ESE T | 0=

B, EER, BKH, BHE Total | 98.31 Total | 99.70
ReDSCADORD, ER — — T ‘
Fix, T, MEHOME MKAFE (2ETE), L BRARE (K-70), W

M CREL, aanqy VOIER L
xo< B, (¥ AKWET ) (H¥i%  THEBEE)

V.4.2 #MERRKERSZFAKE (Gp)
ZOBEFL, BREHEEORREERETILNTH D, ZOMIK T, JrFasEER
=2 A MEORIMNIE > THEL D LT3,



LORAE, BEHEELE L, BRATHRER E <, ARABRERS S BT AH
BIBATODOREETHS, L 241259, ZOHBRRIRERL C~3mm) AL HE
IFLSTHEEL, MKHD T EROEEDHE D » THERERIZ»TW5, (i
R EER D

ETTR, BEGHREKROD ZOLAEFKEIEREL®L, L CRBERIRES

DOEOEE » BERICIL, BHBREIAT, —HRAKOEDEIRLEBE X ALRLEL DL

BB, MEHFBEN-FREYTEL, SLAHBIKA, Sra v, Y&, &

BAZLOSmm L FoBMBH&TE2P0BL, AETHERLLTWBZ L040,

Ango-s0, BERZEFRTHAEARMNE L, L RBHL W3, FEE EL, X #F

BBRBE, Y HE, Z: FRE, r=1.641. F#1X 0.1mm LAT«DMUT%&%W

ST b, T AHE (0.2~0.5mm) &, coHEEHEC T T

Wt o
BENCEHT, SRhCHERTV A, & X0, VRO i
AVBERIABAL bEDL T B EMND D, S5i0- 60.80
s T ~ ; TiOs .65
Al:O3 ‘ 17,15
Fe:0s [ 1.83
FeO 6.14
MgO 3.51
Ca0 2.01
Na,0 | 4.07
K:0 .80
HaO | 2.31

Total ‘ 99.27

R B dh B HR

EUR mﬁmxmz mREA e <27 H (K188, #AUILER,
o B g (G E ABETFE)

V.43 HERBERSKE (G

CTORBEEREER 7~ 2 4 S BOmELIE T fURND 10 7 FPERMAT S, =
AR7 Yoyl F 2 VINEANTEAREEE T, Lem PINOMR THEFEL THfi L2,
H T, HRAREGABBABEHEOFRMIE > THREL TV ZOERER
FRAOMCREFEEGRKEN : 7~ 240 ELT, HEIR -2 0TH D,

BT, LeHEERSE Y, REGOOEMN. EAOKRER /=X 1 M BT
& BRAZDORBHTH D,



Si0: | 60.60
TiO, .83
ALO; | 17.06
Fe:03 | 1.25
FeO | 5.87
MgO | 2.50
Ca0 { 3.29
Na,0 3.21
K0 2.01
o+ | 277
Total 99.39

1

BT CTILAEGTHRERYBAL. LI/ 75 A mmﬁ“ 3 H R (K-144),

Fy s lEAT LT BERA AR CBEEEE L, FLAMI0 2R A~

B AE, MER, BRE, A=y, FHUHE, &F (aF#E K\ B

S MERE (I~1.0mm) 2, SBLABAFOMRERT, HHxdiv, An

-0, AR, LYUMOHBEXES CTERCBEL, KEIFLE Lot BEML,

0.5mmEOERRT, FIBRX LV EL L5 BEMLTV5, X: ‘**%MEME, Y8

f, Z: Ko, 7=1.640, L AHESDOSCEL, 1.5mm LoREHKE LT,

0. 1lmmFoFHERHDLI L, E4FVF 4 0 7WEXLDLTWD

V.44 REFENTAKSE (Gh)

INHFINL, S PENRETNOEFER LS B8 a0, BEMN 72 A
PO S T, BETEOMICONTALDTH B, INE TOEREER, HEE
BB THLI LT IORAERE v~ P v 2 1 MEERE »7zh
DTH D

IORAL ELOTABERLOT, ML 2w 2 A VERER SR m O TERT
5L, HERAFITHHGEMNEEEE T2, Sem I EORTHE LTH
s LodT 280D, —Rus, dhi~HRO BB L O H ORI EE Th D,

BRI, WO S S TR 4 e s EEE L B, B A Lo, RHEG -

F e BB ATE L, F0EPAEAERF oL 7 veF 2 vEHEEES . BRERG

1~1.5mm O~ FERT, HFOWEEROBHBEAYRLTHEL02H 5, Anss

5. A (Imm) & CZ=15"~22", X: &, Z: BHa~HHikga Ths. BE



ft Amm) FERRTX: RE6, Y=ZHBE,
V.o :7~x1 8

IOHMITREL T D I rwx g VR, BER rw 2 P REREE reaAq
FTHD. MTERIOWBIIETS 1 <24 rOFELLOT

V.51 BEEBIFTHS+ (Mb)

IO e R A Mid, BEAEOPREENT, EREA4km T, B - THESSHELT
WRHEDTHD, na4=s o Fhy ULl TLIORIR I e a1 biE, T
FREEE Lo LTHY, DEo0OBEBHLEHERL T3, JTOHEMI, Thevy
FARETHI %o THED, 2O MBI 25 QU p B, BETRICEA T
V2

T, WRTRE»SHIBT 200056505 S3EEERAKIZZLY, 7
a2 LT, TIZREAAL VDD, IDT VR DA LA Y — 20, WikgRa v
~a A, WA, MRBENRER SRS S, Tol i, BEH LS b,
2T LY, IHYOERAEOHIESCH LG BHMRERIHB LD TARNE
ERLHLTONE, ZHE, BER 7~ 24 r NN ERER SO s L, B
FlEir L 07 — FEEAR L QB L EBESH D L BN, BTy, HEE
TR 3B sl L0 2,

FBIBE BB r~x41t (FEEAVE Y — 2% &)
(FLA N ki)

AT RETR, COREHEYT I 24 YEEREEFATYL S,
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BH, TR A S B KEONETTH
o Bem H 5 Wem ORI v S — A5G

s BEROY L)~ A0S LENS, &
5L, APIERENNED AL Y — a0
N2 ZOBRREL, ZOLIvH YV — b %8
WL T s s L FENDLDTH D,

HMTTR, 7327227 4 v 782 LDL,
RELHE-BERY EEL, & 2, A0, 2
VERXED . TOENAERJEKE T 5 v 1.
SEERNS LT A, fELER, 1~2mm Ok
AR, L LREAET, =8y - -
AFELLTO S, —ICIXEHFTH S5, Angss. 1
Yerx Imm g% TRER, BEAKY LHL T 5,
BERBILPHA%OHEIZEONL 2 THL,
B, X @ipge, Y #E, Z: ke, r=
1.638. My (Imm) 1k, £1 %95 4 » 7 M08
W LDL, FRMR AR . Sty < ki

Wt 22 Wt

Si0, 6714 Si0;
TiO, .42 Tio, .73
ALO, | 1414 ALO; | 15.28
Fe:Os . 1.33 Fex02  1.84
FeO . 4.13 FeO . 8.59
MgO 1.88 MgO . 5.25
Ca0 4.07 Ca0 4.56
NasO | 3.64 Na0 [ 1.67
K:0 11 K:0 ! 2.69
H20 + 1.42 H0 4+ |

Total

99.30 Total | 99.10

i

BER: /<24 (K BEBI 24 d0D
-117), #Wi9 /iR, R YN AL S -

(kg REH-FE) 4, (LAY /R,
(BHTH  RMIFFR8)

RoBak L AL Aihvg (Gb) it T

/w540 (Mb) 077 <vx 54 8B, v— 1

3

B

B21H

<
2
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=
N
&
s
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EIBR AEE:
@wThHBH, H VRO, M
R A D THEL,
HArEDL 5T B
BRENSRLA S —n: iR
V3 IRE O AR E L
R N
BH0
I
BRI, #a
NES AR |
% (Sieve Texture) # &1,

RRHNED Anss s & LOT

IR

LTW%h,
Tir<i4 bfulh
Wi &P RELY, XY

T D,

EVT I BB

FO[NEL RLEY T4

B"j%‘\/\(‘ '

7= x4 rhoRIRITIRE

BIIR HE

v 2 ERDOHSE L LTS,

(AL R

v & A DEMBYE <27

B AT = PEALA L



V.5.2 IEMEHEIITHA b+ (Mg)

IOEAE, BEIEOTI, NSREFREEBRLTGMTEORADITHD, 2
O TIE, BE 7~ 24 b ERREZRIKRE, R BEZKRE & FIRRER
SV ADBERGTILE » T BEHL Y — RIS WE10m A5 10m DE ST,
8km IZh7z-» THAi LT 5. MREZEEAKREDCHE Y »b 0 T, BmOBNIAKE
RICIEREERSAEL, (7= x A bR, RIREPR DTN ETRTL TRFBSEE L
TR 2 0< BRI, BBTRBETH D2, LiIZLIE, FARSHERPORER]
e ROLND. 7, BRMTEORKREFIZE, SEOMEABRENPRELT
Whe % \

ZOBEAE, HETHRE 2R H1A
OB DEEAEET, BHAIE LW R
%Lflf‘éc

EANH MREZELRE (Gnd) hic

‘ o e s T < BT B EMEHE < 7w & A b
FBWE HIRTREETEHEE 7 (Mg). PSRRI o i &

24+ L OEMIBICR bR D (HS) @ 5 Lot 7 — 2 5 5 T s
o GLANLER) 5,
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BEFTR, 7577727
iy 7R LT, £X
CHKIIcd DX~ %24 b
BRicie s, BEo 8 H B T
i, BB AN E K BEE T,
HIREBEEZ LD LTV BT &
BhHbH, BREL AL -BE
B2V ERE®ERSEL,
FIZEEL e KA e oA 2 v
SEERBEN 5 & T 5. & ¥
w, RECARAEED L
ndbH, RERR, LAFR
WLz T, 0.5mm~5mm
ETHDHH, H2H 2mm K
HAoL DB, Angs BE
R B H w80 2 ZHDRE &
DE#HELD L T B, B
EZRHZ, 1~2mm 0 E KRB
DVRIRREEE L L b D
T, X WRREBE, Y X8
G, Z: KB, HREoH
EROBIZL BT, PR
{leoTub, y=1.649, £
KA 0.5mm LI F ok P
ks & T B B T 0.5 £ 5% v
mm L FORRO S 052 < EBE EMER: 751 b hOME <2
BELTw2, ZOMBEL 5 ERRAELOHEBHET K
BOMBAEGERTWDIEND D,

&

FUE (REEI/~&4 F OBEBEET <27

VI k B & #

ORI IBEN T KA E LTHbIL S L 0, RELFERROEA VA EikE i
BT BEESEEOIEh, TREEL I /'~ 24 VEORIUNS HERROE Y < »
TWBEANNERT 754 W, b Tmilhb N30T EF4, LA OTaRI RaE
LTS AMEEOFE, TRTUEEMOKEEETH I, WTFNISELIIER ST
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TLFEF->T20T, ZOMETEERERI—FE L THdk->THd,
VL1 @ANVEE
ZOREOILFERNIL A NCEENE & % - THREL T Do ZOIEANVERI,
BRE~ Y~ 7 £ EENBBAREANCERDEHBLEXT 200 TH D ZOHK
VZALNDFANCEERIL, TbOTEERLEHDLOT, O U 5T ERERTE
BLTHW3, 0B, KECAT DALARRANVERS, HREEIANCESR
Lilbhirsnd,
MA S AT ANNE
PALATEANCER (-~ 251 b
Y5 ARIEANNE
[/~54b§%
PIEEREEA LS AR A NS
1%~f?4b§%
a) hALARRAMESR
IO, BEOHREIZECALND L DT, BRERMRGOEITRTICH OEY
DFARBEIN & - T, WSRO HaME Lo LT 5, HlEtia—#igE<, N—S »
5 N4O°E DFEME, 13EA EEEITECEAE Lo L Twb. ZOHEEIL, & FI2P#
BHHIANCEEDO LN, Fih BRI B0 v ) » 2RIZASNE ZERH D,
L7ztis T ZOMBO LA TIE, FHOBRHTHZ ZEndnrbid,
MALALRITARWVE
IOERE, DABABRANCEEOUNT, Lo bRWGAE LH LTS, —
BV BTAET, PRI LHRIOREZ L 0T, KEEXEL T, L&, vI714a1k
ENT, FEUNASATIANVEL, 75 ARRANNEDSIZ, BRD BV 13HEH
RO VY v 7 & LTRENTODIBEN S

CORARRETCERETL L, BREML, REL, REEL, BRAER, DADA
ENERTH S Fhic, BBEOANE LRER, BKA, HH0ILThIC, HHERS
EdlbhTwb. @& LT, #7475 4 v 2 RIZARCEBEY LD T, ART
HEobh bRl LB E T, SRCEGCADH, BREHOREDS Bt T
.

PRLRIE, —BRCHBEOBVCERERARAY, »pALARACHAEEEA 71T 4 v
7iMAEG, RANLZARVCEREYS - TV, REOHGIR, REREEDPADA
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BLEERILERAITDLOL
Abhb, REEHIX 3@E
1.0mmx0.4mm Tw & D
bongl, TAAMr—n 8
MRS = PR s
bhBA, RO DI
Whadh P fawv, BEwE
FEEAER LR, MK
LowrnrEDh, FBEOHELH
bENCREDZLOND S,
An 53, 78755 64 oFET
H5,

A AFE, BT, b
Torrgkmar Lo, B
RPBEEA 745 4 v 20 >TWw b, 2V=(—)83°~T75° HilwAE I, BHEDH
BRI T, 2V = (+)619~467,CZ=46"~34° D pbh Lab L, HHMTIL,
2V=(—)76°~66° % LH LT3, &b, FHEPHECE - THRBOEAKECH D
ST, ARAL, PLHEEEL, BIRHOALBADL & 0 T, 2V=(-)8"~
(+)87°, CZ=13"~17° DNk LibT 5 2 v 7 b v AWEED S DT bo

R, KBOIRMRERED, PADALLHAOHEEY 5D TV5h, & FITIL,
DABARBREEEDDORIATVL S, REAREE (KK 6.0mmx3.5mm) %, %
WA LBITA DR, BHdrhEMCE - T 5, An o, WK : 92~74,
BB 72~56 THDH., ZOXH5HRBMHMEANDRGERE, BRAKELDLT
BY, RRAIEL K- TPl 2 AT, SHEAVvY v 7RI
T b,

BHUE »ADLAGRARGEDOEMETE <18

NAIRNTA B

IOEF PASATRERRLEGTNOEDRODIENME, BEAE, PALATIR
ANVEERUEEDLDTH D, BINZHD U 2 3D UIE DT, rALATIEAN
WED—EEE L TRIRON D, DA SATIIA N L F UHAD RSO Rk
M, XVHEETHD. T, FVEBAEEL - T027:010, FEPMDORFI2EE S
nNa7:bERBbins,

HE, BKREOBRELL DT, T TASE, RN, REELS L USFBEL
FELEBI TH D, AEPE, 2 R H ¢ vy YEIRBEOENIA I - T
GBENAEDLND, BBEEEORES, FEHOEELZEE, pALATIANE
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L, WBEAEFUEARTS LOMZAN,
DSNRFARNE
IOHAE, FAIDOREPASAFEIANNER AT AT PR 2RINIEEL, B
BHIDOZEA EPANTIIPD S TLE 720D TH D,
FHE, KOO LIKEOORLHBR S DT, BERLOLH 205, Sl psms
NT DL 2 SITHEEIL - T B,
BT THET DL, BREmE, MG EARaREET, BRI, BRH, #IKH,
THEWEY LR ->T0 b, AT, ULACHE LR E»LLT2RIVCLEI
KA DT, WkDEZAHR, BAOKELCVY vy 27 EOI LTS, TRUL, BIERO
TRBELCLRRBEOH v YREHOI 0T, X IRRERFRLIE 47
T4y 7B, HEVIE, RERREEES2ARAIATL S,
:@ﬁawﬁ@&ﬂmﬁﬁ,b%UéL<%EL<wé;5@t:%uu,t%u,m
BDFANGES <24 b BRAELND. ZOLIWRELS, ¥ I A LdA N,
WAL ARTANCGEDAA ST T UDN B IRIER L » 0 PR Ehizy
DEEZHND '
b) REEERAHWESR
IDEANGERL, F& L TARDRIICESIREEL TD, T, Alhofic
3, 272 ELENDIBREHDIESANREALNIN, ZOMUMILERBHLN
. IORBADOK IR, WALALEIDL OREHHE - T, DUz 9
HABEREBRL T2 2 s, STEFLPPMALELBNEI L L LT
ZETHD-
/=54 bEE
OB, DALATIANANENIOWT, BRI AW iz Lo LT Y,
APANCEHDL T, N EROPNEI IR L OB, ik SR T,
WAHWALKEDLDORH D T, FHRFAOHEE LD, BIRDLDEHA TS,
IDNAE, & FICREROVTAINI L - TLOH SNBHAMES A D LN, Ziug,
N—S & N30°W Jifiiz L LT 5,
HEHE KREZOCLKNGEERL, ShOTRELLDOTHD,
BB N TR DL L, FEHREE, REA, BEEA, EMOEBATHY, M
Zi, BER, B, BEKA, TEWHEHPE bR Ty, AT 2 ohbo0
R, —RCBRRoL 0T, E¥4 7 RoOMKE LD L, FRiciks &, §



BAEIEERCEC ), i [CIHE:
FBRAT7 4540 2R E -
Bo FOHT, BHNCH 3
HHOEE,RZDh, 2T i
&, BOREm, X omeie W
EMW 2O HZEFR TV 5,
T DR ERICEMT,
IEPub NS ik sk R 71 RS
BRTPBREELDL T
o DI, ZhHLOEMHD
e, Lo RBoOMERDN
HREHELTEEL, Zh . iy
NE B e, Lok s EHR /-4 PEEOEBEEFEHE  x18
377 5ATF 4y s KA L 5T B,

HELE, MR (0.15%0.12 mm 35 An 58~27), iRk (0.48%0.16 mm
45 An58~57), BERE SR (2.12x0.92 mm ¥ An69~35) o 02k b, Bk
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(Geological Survey of Hokkaido)

Résumé

The map area of this sheet constitutes part of the Hidaka orogenic
zone which forms the nucleus of Hokkaido. The area comprises the
Hidaka metamorphic zone which is known to represent the deep facies
of the orogenic zone. Distributed in the eastern half of the area are
thick sediments consisting of unmetamorphosed sandstone and clayslate,
while the western half is a metamorphic zone where various kinds of
metamorphic rocks and igneous rocks are zonally arranged. Develop-
ment of migmatites is especially remarkable in the western half, sug-
gesting that this part was the center of one of the migmatitic activities

in the Hidaka metamorphic zone.
Non-metamorphic Zone

The sedimentary rocks constituting the non-metamorphic zone of

the map area can be classified as follows :



Kamui Group Idonnappu Formation
Hidaka Super-Group (Shibicharigawa Formation
Nakanogawa Group{Yaoromappugawa Formation
Satsunaigawa Formation

The Satsunaigawa formation and the Yaoromappugawa formation
are widely distributed on the east side of the metamorphic zone. The
Shibicharigawa formation and the Idonnappu formation make a non-
metamorphic zone on the west side in the southwestern corner of the
map area.

On the whole, the Satsunaigawa formation is relatively clayey,
and can be divided lithologically into the following three members in
ascending order: 1) lamellar alternation of clayslate and sandstone,
2) alternation of sandstone and clayslate, and 3) sandstone-bearing
black clayslate. The formation shows an anticlinal structure with N
20°-30°E axial trend, extending from the uppermost reaches of the
Iwanai River to the Satsunai River, and dipping W. The east side of
this anticline is monoclinal, striking N 30°-40°E and dipping 60°-80°SE.
The thickness of the Satsunaigawa formation is assumed to be more
than 2, 200 m.

The Yaoromappu formation abounds in sandy beds, and is conform-
able with the underlying Satsunaigawa formation. Lithologically it is
divided into the following three members in ascending order; 1) fine-
to medium-grained sandstone, 2) platy sandstone, and 3) alternation of
clayslate and sandstone. Members 1) and 2) are predominantly sandy,
with thin lenses of conglomerate in the lower part of 2). The for-
mation strikes generally N 10°-30°E and dips E, showing monoclinal
structures in most cases, with local synclinal structures. Its thickness
is supposedly 5, 500 m.

The Shibicharigawa formation is relatively clayey, consisting of
black clayslate alternating with black fine-grained sandstone. This form-
ation is the lowermost member of the sedimentary beds constituting the

nonmetamorphic zone on the west side. Like the sedimentary beds on the
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east side, the formation is included in the Nakanogawa group, although
the relationship between the two is unknown. The Idonnappu formation
consists chiefly of irregularly alternating shaly clayslate and dark-gray
medium-grained sandstone, accompanied by large quantities of schalstein,
chert and limestone. In lithology, the formation differs markedly from
the above-mentioned Nakanogawa group. The Idonnappu formation and
the Shibicharigawa formation are bounded by faults, but their relation-
ship may be unconformable.

The sedimentary beds constituting the non-metamorphic zone on the
west side are folded and trend in the NNW-SSE direction parallel to
the strike of the metamorphic zone, presenting a conspicuous contrast
to the NE-SW structural trend of the non-metamorphic zone on the
east side.

Metamorphic Zone

The metamorphic zone of the map area, like other areas of the
Hidaka metamorphic zone, is characterized by the noticeable zonal ar-
rangement of various kinds of rocks. Distributed from east to west are,
biotite hornfels, banded biotite hornfels, banded biotite gneiss, biotite
migmatite, coarse-grained biotite gneiss, plagioclase-porphyroblast biotite
gneiss, and biotite-hornblende gneiss ; then, passing through the zone of
amphibolites, this metamorphic zone grades into the non-metamorphic
zone on the west side.

The biotite hornfels was formed by thermal metamorphism of
sedimentary rocks adjacent to the east side of the banded biotite hornfels
zone. The degree of metamorphism becomes lower eastward and the
rocks grade into unmetamorphosed sedimentary rocks.

The schistose biotite hornfels shows marked schistosity parallel to
the general strike of the metamorphic zone, i. e, NNW-SSE, obliquely
intersecting the structural trend of the non-metamorphic zone. On the
basis of this fact, the rock is substantially distinguished from the
biotite hornfels, and structurally it should rather be included in the

gneiss zone. The banded biotite gneiss was formed along the schistosity
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plane of the schistose biotite hornfels where fine leucocratic bands
developed, gradually increasing in quantity until the general texture
became coarse-grained.

The plagioclase-porphyroblast biotite gneiss represents gneisses on
the west side of the metamorphic zone. It shows a characteristic spo-
tted texture due to the abundant porphyroblasts of plagioclase. The
coarse-grained biotite gneiss-occurs-along the west side of the migmatite
zone. This rock was derived from the plagioclase-porphyroblast biotite
gneiss due to migmatitization.

The biotite-hornblende gneiss is found between the migmatite zone
and the amphibolite zone. This rock differs from other gneisses in the
high content of hornblende, which indicates that the rock originated
from diabasic rocks that suffered migmatitization, whereas other gneisses
are of sedimentary origin.

The biotite migmatite is zonally distributed in the central part of
the metamorphic zone ; its maximum width is 4 km and becomes slender
southward. The rock shows an arch structure, centering on Mt.
Kamuiekuuchikaushi and plunging to north and south. Migmatites of
the map area make one structural unit of the Hidaka metamorphic zone.
This biotite migmatite is agmatite for the most part, having been derived
from gneiss which was separated into blocks by leucocratic veins running
in all directions. The granitic migmatite occurs as sheets, several tens
to several hundred meters in width; generally homogeneous granitic
parts formed within several meters from the surrounding rocks. In the
gneiss near the contact, a large quantity of plagioclase porphyroblasts
have grown.

Amphibolite Zone

In the west marginal area of the metamorphic zone, schistose
amphibolite, gabbro-amphibolite and brown hornblende amphibolite are
zonally distributed, running parallel to the general strike of the meta-
morphic zone and forming a zone of amphibolites about 4 km wide.

The schistose amphibolite occurs in the outermost area of the meta-
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morphic zone, contacting the non-metamorphic zone with a conspicuous
thrust fault. This amphibolite, having been derived from metamor-
phosed sheet-like diabasic rock, is affined to epidote-actinolite schist.
The portion along the thrust faut on the west side has turned to
green schist which may be defined as epidote-chlorite schist.

The gabbro-amphibolite consists chiefly of plagioclase and green
hornblende, occasionally containing relics of saussuritized olivine gabbro.
Structurally this rock is discontinuous with the schistose amphibolite,
as plagioclase-porphyroblast biotite hornfels and green hornblende
amphibolite (septa) are always intercalated between the two.

The brown hornblende amphibolite contacts the gneisses on the west
side of the metamorphic zone. It is somewhat coarse-grained, consisting
chiefly of brown hornblende and plagioclase. This rock is also separated
from the gabbro-amphibolite by septa, and differs from the latter in
structural unit. It is supposed to have originated from diabasic rocks
that were affected by formation of the gneisses.

Gabbroic Masses

The northern part of the metamorphic zone in the map area
comprises masses of gabbroic rocks. These masses constitute the
southern tip of the enormous gabbroic body named the Poroshiridake
Massif ; there are the following rocks varying in lithology :

The olivine gabbro is markedly characterized by the directional
arrangement of minerals, just like a flow structure, due to parallel
arrangement of long columnar plagioclase and banded layers of mafic
minerals.  Occasionally this rock occurs as xenoliths or relics in the
dioritic gabbro, and is supposed to have been formed earlier than other
gabbroic rocks of the Massif. The dioritic gabbro shows various min-
eral compositions and almost crystallo-blastic texture. Growth of min-
erals by metasomatism must have played an important role in forma-
tion of this rock.
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