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On the Crystalline Schists from Nushima in Hyb6go Prefecture, With
Special Reference to the Notes of the Rock-Forming Minerals

Shoji NAkaTA, Hosaku KAwAHARA and Yono TONOSAKI

Abstract

Nushima is a small island which is situated at the southern part of Awajishima
in Hybgo Prefecture. The fundamental rocks of Nushima consist of various kinds
of the low grade metamorphic rocks such as crystalline schists and semi-schists
belong to the Sambagawa System. The chief crystalline schists of the areas are as
follows: (1) actinolite-schists, (2) epidote-chlorite-albite-quartz-schists, (3). garnet-
bearing muscovite-albite-quartz-schists, and (4) piedmontite-muscovite-albite-quartz-
schists. Most of the above-mentioned erystalline schists are composed principally
of chlorite, epidote, sericite, muscovite, quartz and albite, showing the typical
character of the green schist facies. In this present paper, the lithic characters
and essential rock-forming minerals are described.
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BI=RIRERSOLBEHRICE L, Bl (1961) Hitk - T, FOBREAELHEINTE R,
FHLD 1 APHERIZRERHESOMERKRY i, BRICHY, ZORBOEREHREHE
BELABIEDTEL. TOBE, YHREERACRT 2FBOEEF EERUEAEENLE
BENBZEPBHLNIR - TER, LNBIZINGORABEOEE, LAHERBAFEEIIS VUL
BEELED, HD, THAOAEE LD > TEHTIEEND, HRIBT 2BFR o OEBIIRED
EZAREERIRTUCZ D B Lichio T, ARETIZIZOBAFEEORTIZRT D, HEHFEEOER
L OREEITR L, EFREORBERIHELLVWEHFEL S,

AR EOHERK
HEBHBORBFERY N T TRELEE ARTORBCRBREEAC L 2ERERE R
L, FARORIFHN/SHEMS (Relict fabric) K044 (Relict minerals) {3807\ & 5 Th %,
Lo Lishih, IR L/-EESEFEHEOEE, BENE, ke X cESWTREyT5E, 2F
ZHTHABEOLONFMATEZ, (L) Behs, @ #BL-REAERG-AERE O &
Frua-aEB-ERA-AXRE O URA-OER-EEG-AERE, UTonboERras
DEREZFERBANIARNTAHL 3,
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(1) FB#ER3 (Actinolite-schists)

FERITOAEANERAD L<LRELHY, FIREENRET 2HNOBRNENHRD, L
DLERHC L > TFIREE 25 20 BEAE (Actinoliterocks) &\ 2 2L DIBHHN
B, BRECHIBER DY, EERELBHATHhTACE L THHECRBEHT 5, HALFE
REBCBCTHEL TEL L, 7o, FEECFTCTETE 2BEORBMERL T2, FA
tizid actinolite DE IRV LA WIROBEENIRIIZ THLHEBIIRH BB, &L, TOoRE
i EiZiZ actinolite B O XM AREIRERAEE SN, HEFRBEOKETMITRKALHY
HERPEHERE (I lmm BE) AR L T35, BA® 2RFET 212, BEEWMOIZ L A L) actinolite
erystals 70700, b OENEICE { B D quartz-grain 288 Hh 5 (Plate 1 » Figs.
1.2 £M), Actinolite-crystals © 5, +DOABBRETIIMEN CERE: ¢ IHLT 2) HREF
BIEERI 2R L RS 25085 % £ 51078 %, Quartz-erystals 137 — 4k (B 0.8mm B(TF) %7
LEAFE LB Y Rd, L T quartz-erystals |23 F 1b T3t L T BT OBHERRH H
honb, YW E ML OMREE cOFRE AFEECELSE T2 300 L 3ILRRT bh b,
RIS 8id & U T3 < BiC brown red ¥+ HUAERRMMD HEEh B,

(2) BNERER-WRE-AEAY (Epidote-chlorite-albite-quartz-schists)

BAEEERARYV LBRAOFRES B R ED . BRI SRCHEEEENRET D
Nnh, FONERIZICT S FEE LIS MERE AT BRENRED DD, ZORBERE
BT 2L, 3FTOEA—FPEICIE, Fh¥h magnetitechlorite %1 epidote-chlorite 2 & e#sr®
HRERITIRY > T B2, ZRSD7EMTYL magnetite-chlorite layer iiz HTOMRREEL, #
L THEMEOEFRCH bbh 2EANSH S, T THEERMD a & b LIZKDROBEHEOD
HEELRE L 25, BMELEOICHMCRNT B LA TE S, T7dHh, magnetite-chlorite
layer 2% D &7 pale green 2 HU %41, epidote-chlorite layer i dark green 72\~ L brownish
green ¥ 2L, ZHOITHEIZERRCET 2, LaxLIh B0k Th epidote-chlorite layer (&
BLTEDOWE (lem Bl L) HEL HBbIB DIz L, magnetite-chlorite layer it 3mm &R
OFEE 2 LT streak RIZVY SRz D, £ LT, Z D magnetite-chlorite layer 2
E Imm LR O 5 T BEERE (BT leucocratic layer 2\ 3) pifkinb i B, OFIZ L&D
magnetite-chlorite layer, epidote-chlorite layer (¥ leucoeratic layer 73 & DBk RIZ DV Tik
~NDo .

(i) Magnetite-chlorite layer: Leucocratic layer @ B#FMHD L < bFORFIHEL L LTH
bbb (Plate 1 @ Fig. 8 ), = magnetite-chlorite layer {Z(2% & ® magnetite i chlorite

(1) FMECHEALLESEEFOEBCROFIRNLBEL T, Thbb, BEOKHE
BECRRENIGFR2BE#S Db L L, choEACEEM a a iz b 2 EHCIRE
HaickEb c ¥ 2 2, RECR LROSHEBHHCTAZhBEEREHFMNES (La, Lb leo) %
Huvi

(2) ZBEBEBILETOREMCHET A, B oWE (La, 1b) 2k TEhaigs
ST bbb, LROERKEMIHES Lb (e @) CHRILADTH 54, SERIBELD
BWHTHE210, TORFEROUEIRETH S, LA LAEHORHE, ~ZEELOXRROE
BAEL OB LS, ZZTikeZE R~ (Phlogopite) #{lo mica crystal »#wE L Tk <,

(8) TERMoOFEEE, AHETIXLEF magnetite-chlorite layer % 1 epidote-chlorite layer & #i
LTR~<BZ 2zt B,

(4) AEFLECEERRHO LA CCESSBREORBEZREHbAR LV,
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ERETREM L, & Z1Z1X, chlorite' % < 7% magnetite (ZBE XN HEE V7 < fevs, EAA
BEEWHO L0, F& LTIO magnetite S BICEIID LR LTENTHD S, FiEHD
chlorite 174> F 2R~ 3 -epidote-chlorite layer T £ & F L <, Efiix epidote Aifkishbh
DTHBHA, &EITIX, epidote FEVBIFIEMD T2, HDEVIE, TR 72D chlorite (X
B MT AL DM H B, = DEOEHE: chlorite 1713 leucocratic materials AVEIZ Btk X h,
I BizEH (epidote-chlorite layer) D HEFHIZE A LIRIRIZ Hn< bDHidh %, Leucocratic
layer (Zfk7shi % chlorite (ZiZAETAI LIZ LITRBUZEE L, 20, &Mk X)) AEHBORIR
FHEIZEAE—H LT3, ZhHOHEET magnetite-chlorite layer iZ 3317 ¥ 7c chlorite i
leucocratic layer DERIZEES LR EAERICE-SE R O chlorite N HFERINEL /2D D
EBRbhbh 3,

(ii) Epidotechlorite layer: St FW (HEH XY 20 & L £ 9 % fibrous chlorite 73§
2mm~4mm, ¥ X2 lem EWEICHBLTETS (Plate 1 © Fig. 4 £1®), 40 chlorite 24X
Wb SED epidote (0.04 mm~0.1mm) AHTHTEEND T LT L - TRHETT Bh 3,
Z 0 epidote DEFIINEORERE (X' R Z) A1 chlorite DFFIC L » TERI W DMK
FREAHZET LTS, 7o, flur epidote-chlorite layer iZiX, & %I quartz - albite DRI
& (0.04mm~0.06 mm) A HN D, BaADEHFLE L BT LR D, quartz DXz H
L COXREER 2 DHFIERIE NI CTHh 5435, albite (X F D#EREc ¥ FEEZETEETN3H00
L2 RETBND,

(iil) Leucocratic layer: A#Hix epidote-chlorite MIEIRA M & FITIZHIHIR (FiE 1mm 25
3mm) ¥ L<bL v XiR, HERK (1 0.lmm~0.4mm) ZhHbh? (Plate 1 @ Figs. 4-5-
7-8 ), ZOL Y XRERTHIOIIEELL ALAS L5, FORVE, EBRIZELDHD
BB, S5 albite & quartz 2 23 & L, MDET D caleite - carbonaceous matter - magnetite-
epidote - chlorite 75 ¥4l %, ZHOHDEHD /T, albite RUF quartz O—Zik, LiXLiE
EHOMBEE I LD A1 porphyroblast & L TRRLKBUIFBET 2507 <%kve LT, & &
ik Z 5D porphyroblast D EIFIZ S FREELHDHBH LD HH B4 D, porphyroblast D#
BERERIE—RBOEREENTbh b0 R5ZenTE L5 (Plate 1 © Fig. 6 ), L
2L, T b porphyroblastic erystals » BERIEMIZ L - T, REEIREA WL RIZTHHE
BORRBRICDWEIND L 512705, OF I quartz OXEISHCEET 2L, BEDIZEAEH
Se#hd FEEICEI 24TV 5, Quartzgrain iIVWFhLBEEREAL, 22, ThLOHARUIE
W, FERHEEIZE S TN Y AR (Mortar texture) #2752, BNz I o+ 1 MEED
laminated texture # % HbhT & 2A3h 5, 7t calcite [ TR L, FDE A albite 12fE
P, FTHFoENRTBRS TRET 2, Z0taldte IZ0WTIZEED plagioclase 7 &gl x
NICANS T LDBBIZL - THELDDTHA I,

(3) RY/nE-HBR-WEE-EHRHE (Garnet-bearing muscovite-albite-quartz-schists)

AERIKARPFURERGREE T 2HRENE,L DS, AREEERPEE, FEEICFET
CEEEERS RSN, BREOEEEEVS, FEFAICE DA  JIBEEC gLy, FEERT L,
FEITIEEBHEL TWT, FO4/IRE ICHER L CBEIND, ZoBoRABIIVThD
albite 22570275, SMCRETOREYH D20, ETOERICECREOGRIIRKALH
U5 E5ic7% (Plate 2 ® Figs. 1-2%R), Licdi-T, HHEELORTHEIZ spotted albite A3
BETLI2EF T, SAIROPFOC—HOLERREAT DL IR,
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REOEE »RisE T 217, lepidoblastic texture 3737 muscovite-chlorite layer ¥ quartz-feld-
spar X Y725 leucocratic layer & AMIRITRE Y H o T B, ERTHEHE quartz>muscovite>
chlorite >albite # SEERR SN 545, MBI & LT tourmaline - garnet - titanite - magne-
tite - apatite 7c ¥ 2ifm4> %, Albite (I X%ID porphyroblast (FX 2.4mm) & UL THAML T3,
INHOERIIOFCANLGEETNERES DD, Tibb, albite FIZE TN HIREMLSF
WOBELEH TN, HD\iE, ZOBOEMMR LN 2 HEOERRITEA (BT, 2L L
T, FOMEN S FRCEI LT3 (Plate 2 © Figs. 14 ), ZOBEIIHF KD epidote-
chlorite-albite-quartz-schist §10> albite * R U {, * D&MW RESEIZEE LM i 5 BEE
BT bRz bDERNTIENTESLTHA S5, LTIZ chlorite-muscovite layer & leneocratic
layer iz oW TEOREER TR T 5,

(i) Chlorite-muscovite layer: £ Tik leucoeratic layer 2@ 5 7=, A2 0.5mm
M lmm BEOCHER A L TENT (Plate 2 © 3 £I), AMEIXEIZ muscovite A:1571Y,
FRERD B VIZRAVIRERYE L, o~ ZHE (EREN HFefncimd HREEr®
W+ %, *7- muscovite D—&iZI2, albite-porphyroblast DEGEZTIZERHL, FheB L8
M biidbhbndbDhdH 5, Muscovite & chlorite & 128 L - S, SIMEEIC¥® T 58%
25, BEPET % chlorite 1 muscovite DZRMZERIZL 5D & Bbh b, okAMERIZIE, LE
LiZ garnet - tourmaline - apatite - carbonaceous matter #3EB» B BA, Zh SORKZAREIIME
LTHERFRIE =BT EHIONEL I -T B, ‘

(ii) Leucocratic layer: AMizEe L THELEEENXEZET S quartzgrain 715705, =
NEDOREROFREL LADBIHICBLOEF 2 EH LILTh, #A Le TilREICRERHE
BHSbhanb, MdED X512, FOMMAIIABEECIIELT230LRTIVTESS S,
7e3, ZOED quartz-grain (ZRE 0.4mm FIBROEGEL SO TH B2, BHTRIAHTIE
HBH, 0.0lmm OKREENBETIHIXRBHLNS (Plate 2 © Fig. 8 £), ZORNHESR
REBERICES D0 TIRARL, BEAORERBE R205540 ¥k 312Bbn b, %1 albite
HE la, 1b TIXEOHEHEAEL- DIV L, Le TRENE L, M0, TORFELARER
BHENBEXND L5 Tho, LT, SEMrEATICERINARBZ, TOMEFN (B
Shlh e IZARS T ) AFEE LIZRTERICH D,

(4) EME-aBT-WRE-EXRE (Piedmontite-muscovite-albite-quartz-schists)

AFTF OBFNPALE 2O SN BE L FIREN B D, BRI muscovite DR i #Edh Y
Sictd, BERLHAIERNREIHLH LT3, TOESRFER bE) Rt bemize <iZk
REET 2 EMTED, $-EERRREENREL, TOREE LTS BEHICESE
—H RN BB IR 18 D Do EEDOHEIIEIC muscovite - quartz LSO TH DA, £
DIHT b EEOREER crack (2335 T piedmontite Ai%EITAELEE (20 X 5 f&"ﬁﬁ’ﬂi
PAT B LB EZEUS X 510/83) T2 2505,

BT HIT, RBICHT BEE BMO 5L, BEITIE quartz EHE LTV 545, ZOEHAIC
muscovite - piedmontite - albite 7¢ 12 B s layer 23ERIZE AT % (Plate 2 @ Figs. 6~8 £i8),
ZDleiC piedmontite & muscovite XiF, FOMEEMEY BRI LHEELHEEAL TV, fus
BIRZr8iMr & LTIt apatite - magnetite - garnet 7c ¥RV H XN 3, Quartz (X5 B YR
£7% 0.2mm~0.dmm KOERAER S22, FORBMIEROESKETRTLZAHHHY, T
DS - T piedmontite - albite 72 ¥ A1& <IZHBITHEL TV %, Albite i3 porphyroblast &
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LCENT 24, 2OBEEREOMER Ui LY SERicimii L, & %2 piedmontite /2 X 2i% 4
PEETAIRBIZEH LT3, ERo@EiRiL, pledmontite KX albite 7z ¥ Dk EN FERLER
PRI BRETICRESNALDDOEDRLN, TORRICETIERLO—BELA5,

HERREoKREY

BN BT 2 EBEBEHEOMATIL, WReY (Critical minerals) ¥ L < HiEgi4) (Index
minerals) (233 3H (Zoning) AFDEAN, HhOXEAREELIRAS, Ll TEREY
OHR, LI, ZhBOREBERROPHEICEET 2 EEIMERE LEEICRE ML SR TE L,
L2 L quartz % feldspar 7z XizfR#2 & % typomorphic minerals 2o\ T3, ERIEHD LA
VAL, MR, COBOBMBIIAETAZEARIBENIRT THB, SO IRBEND, AXT
RS ERIE T 2R EOMBEM L E®M T 2 21T Ly,
, (1) RBE@R¥ (Actinolite-schists) Table 1. X-ray data of actinolite in

Actinolite: &G H ¥ 5 7 5 actinolite- actinolite-schist from Nushima
erystals #yEE L, FOBMFK R K & Geiger- in Hybgo Prefecture
flex X fgEUF (E¥EBE) M, 20: 1°
~T0° BWEROEFHR Y K1, Xz CuKa

26 d(A) I 20 - d(Ad)

-

(Filter-Ni) % L= 7ok X EHFED 9.8 9.07 8 33.0 2.71 7
EBREHEOFOMY ThH, RE-H (05 84 450 85286
35kV, 156mA, Scale factor: 64, Multiplier: 17.4  5.09 7_ 4.6 2.1 6
1, Time. const.ant: 1 sec., Divergence slit: 1°, ;8); igi 2? igz fgg 12
Scattering slit: 1°, Receiving slit: 0.2mm, 97.9 3.97 13 55.6 1.65 7
Scanning speed: 1°/min. BONLMEROE 286 311 70 | 58.0 1.58 8
ROBERE d(A) ©hssE (D LR3ELRCF 30.3 2.94 7 |- 647 1.43 6

L7z
Actinolite (ZiX BRIk blastoporphyritic crystals (2mmXx0.6mm) & & AVIED LA
K (0.4mmX0.1mm) OBHBELAHDD, HBREIVFNLILOAHEIRELLIERBEHVS
7, EEBEEAZTIRBALT tremolite BEWIIHRT 28 o ddh D, BEIIERG c 2B
BEAWE T (110 - 110) cEEEA~ZHRBHEN D (Plate 1 o Figs. 1 25H), &Rk c @
£, RROWEFROREME (Z), Retardationmex., on (010) =685mu®, Retardation max.; on
(110)=880my, JeEHy A 4L b=Y, YEHE //(010), ¢AZmax., on (010)=21°, ¢cAZmaz., On
(110) =15°~12°, JRHT D a=1.611, B=1.625, r=1.634, BEIFTE r—a=0.023, S5
(—)2V=82°~178° (measured), (—)2V=77°28" (calculated), % & #: X =yellowish green, Y=
pale green, Z=bluish green, X’u10,=yellowish green, Z’qi, =pale green; JmyMEn S tremo-
lite 4y FITHE\ actinolite HD—FE & b 2P,
Quartz: BENIED TZ L 7~ ARy LEIBRTENCENT 2, BEETREINXE 2T 2,
Retardationmax.,=23Tmu. Hematite: BiRORBEEREOMARB LRI L/ YsmizEad

(5) METHHBIESON, LEZER 2em CETH2HEELH 5,

(6) Berek compensator DHIEIZ X %,

(1) BEHEHOBFTRI TN TREBRCL» THE L (FRIEE 20°C)

- (8) Actinolite 0N ¥RNHBEICE I AERSTOHE X Troger, W. E. (Parker R. B 1961
ojcﬁﬂ’ & 3) KUt Winchell, N. H. (1927) oRSEEC Liitat,



 x & =2 & # v XVl 1

L < bEBELHVITERREED bl b, BT actinolite ¥ TRIMIZERT 2B S
o FEEROINEN D LERRENICET 28 Bbh s,

(2) ENE- S EE-WRE-R¥XE M (Epidote-chlorite- alblte—quartz-schlsts)

REOBKAM L XBEHZ LY 20: 1°~70° REOEFTHRE KDL, FORFEITIZE2E
KRLTHBD, ’ _

Epidote: Chlorite DIz SBIzH7 T 5 (Plate 1 o Fig. 4 1), MEWNIER LB
& (0.04mm) & LTEMT 54, ThHD>HTh, quartzgrain & aggregate 27ct b0, b
L<dh, ThiZktksh 2 epidote iZ#HEAAIPPAA (0.2mm) 12705, EEITAESRE b HIIC
e, ~ZBE (001) - (100) (zRe5es, HFEMHAL ZL(100), ZAtrace of (001)=27°, Jt#hE
/7(010), HRAHEO ML Q00) IZFTInsd & EF1E (Z), (010) - (001) iIZFiFL b LA
(X)) &5, Retardationmaz.,=935my, BEHE 7r—a=0.036 (Compensator %3 < BEHIfE),
et (——)2V=64°, %tk X=Ilemon yellow, Y=greenish yellow, Z=yellow~yellowish green,
Bk Y>Z>X; common epidote 0—FfE & B 5,

Chlorite: HEDBEIZR~NT & 512, Y§rdhizis epidote #/BFET 5 3 D &, magnetite-chlorite
layer hiOHfERRL O 2@BEODAIH B, BIED chlorite i3/ MR D L 1B AR
DEREBNLILDH, BREOLTHIMEBFORENOPLRFIZL - T 5, BREIZVWTHLERE
#HY, & &iZ X=bluish green, Y=green, Z=very pale yellow @%Eﬁé\?ﬁ‘d’éo T X =
Y>Z, HEITEL, LA YHBEINCGECIRBO LD L H 5, BFICE 2T, & EiCHREAR-L
WEEORBTHELERT 5, Retardationmes.,=4Tms, 7—a0.002~0.003 (Compensator i=
X HEHEE), JETER f=1.626, .

Albite: Mgr¥nid leucocratic layer 123\ T quartz LBEREL, FHiZ, Zh HiT mosaic aggre-

Table 2. X-ray data of epidote-chlorite-albite-quartz-schist from
Nushima in Hy6go Prefecture

20 d(A) I Minerals | 20 d(A) I Minerals | 20 d&A) I Minerals
6.2 1424 8 Chr 28.3 3.15 7 Ab 4.7 1.98 14 Qz
88 10.04 21 Mus | 29.9 298 9 Mt-Mus 469 1.93 6 Ab
12.4 7.13 12 Chr 30.8 2.90 8 Ab 50.1 1.81 32 Qz
17.8  4.97 12 Mus 31.2 2.8 7 Ab-Mus | 53.8 1.70 5 Mt
187 474 11 Chr | 814 2.8 8 Ab-Chr | 54.8 1.67 14 Qz
19.6 452 9 Mus 33.6 266 7 Ab 55.3 1.65 10 Qz
20.8  4.26° 57 Qz 85.0 2.56 7 Ab-Mus 56.5° 1.62 "5 Mt
24.0 3.70 11 Mus 365 245 22 Qz 60.0 1.54 21 Qz
25.0 3.55 11 Chr 89.4 228 22 Qz 67.6 1.38 15 . Qz
26:6 3.3¢ 100 Qz S 40.2 224 14 Qz 68.1 1.375 18 Qz
27.8 8.20 9 Ab-Mus| 424  2.13 20 Qz 68.3 1.3712 18 Qz

Chr: chlorite, Mus: muscovite, Qz: quartz, Ab: albite, Mt: magnetite

(9) ZRAHO XHEEHHCIIEREHIOFOEI TH 5,

X-ray: CuKa (Filter-Ni), ®E - Zfi: 85kV, 156mA, Scale factor: 64, Multiplier: 1, Time
constant: 1 sec., Divergence slit: 1°, Scattering slit: 1°, Receiving slit: 0.2mm, Scanning
speed: 2°/min,
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gate & LCEH TS (Plate 1 @ Figs. 5~8 £R), $iDkE&HEIL quartz-grain 12 { HRTR
PRE, HEMi¥7cT quartz fiZ porphyroblastic fRich Hh T3 (Plate 1 » Fig. 6 ).
REEFRIZIE, & &1 magnetite - chlorite /e ¥ OBARERE N EH SN T 278, BHEEOHOHEHR-
TRT DN b, FREIEL THELDDAS {5 T35, Albite twinning - Carlsbad
twinning 7p £ OIEREE LiZ Lo S5 545, zonal structure ¥ R{EEIZ I E TOREE
BN OGRRBT DI ENTEh o7z, ~ZFE (001) - (010) 120R0EHE, BEHITE L TR a R
DIEFER RSN B D, Y%A X Atrace of 010umax., in zone 1 (010) in albite law=13°(=+),
X’ Atrace of 010 on 001=38°, X’Atrace of 001 on 010=15°, JEHFTER® n,D on (010)=1.532,
Yelhfy (+)2V=82°~T8°, JaHMEE N D An T OEE 5% ~10% W50 albite LHET D &
MNTED, DFIZ albite DEBERALIRE T H-DITOFDHIEL T o7 Tiabb, KA
B X-Y-Z & (010) B OMERELZHIRE L, Bohfitiim OrEaiite Y 2B
PEMETRZYA7RBCREL, FHERES (1958 o (010) mHEHBEHRRFC L > THEEL
fro FOE, BELR-REMET X010=89°, YN010=80°, Z™010=10° » /¢ ¥ BERRRIZET
B LTI B,

Quartz: A%t albite LA\ epidote-chlorite layer FiZ#IERIR « L v Xk KL DT
BERTZ &Iz TIch~t: (Plate 1 @ Figs. 4:5-7-8 58, D L3 IZEROBAVDH D
Zhhhbh ST, BEIh quartz OREICIBENECETORRELRHHLbh BN, 13
AERBNEERN, ThHD quartz IEREEEADO OB HMIOEIEDHNDH, Z
DT Plate 1 @ Figs. 7-8 1 b dFAbh b, LichioT, quartz OXISITIBEELHEHLE
RL, BEaOMERTIERITEREREN BRL, BIXHZENIDOTHDA, Ll EEH
SDELEHNL OB T DRERRER H D, %ED quartz i albite & F L { porphyroblast &
LCHELELDTCHD S5, Caleite: Leucocratic layer &1 albite Ttk L CTEHT %, 433
KR LA WIS (0.2mm) #7c L, & %iZ albite ORMEANTEER L LTRUHIN %,
BER= 3 VT TME6 BRI ames OEEFR, HRFHRICESHERT ) A VIREBELE
T2, R~EOTHAERL, LE—FHCRERNELBHE S, Magnetite: Epidote-chlorite
layer shTi%, AgEHL carbonaceous matter #BEMLL, BURILFRAESD L < I¥IRIRAES (0.02
mm) & ULTES %, LA L leucocratic layer % magnetite-chlorite layer D DT, +D#E
REAG DAKE L (0.1mm) 72y, A0EBMEHUT 530 P7 R,
(3) RPHSnE-SES-WRE-GXERH (Garnet-bearing muscovite-albite-quartz-schists)

EBIZHTH X BEFTOERBELEIRIZER L. «

Garnet: Muscovite - chlorite IZBEESNHZ L bH B2, H i albite DRETICBA SN
Y, HHWE, FTOEEEZRICE QCSBIIEL TS, ZOEEIERLAL S, FECRTS
albite DAFITIZH DROBRAEA KON TV A I RIS Z & L B LTRSS B,
BHIZF ORI EEH SERELHVO LRERES 0.1mm) 2574kY, EWIIEMERE L TEH
T3, HENAIERALEY RTOTHHHM, 7B RAARO —SIZITEREERCRI S h,
REKEOAEL HHbTHDODH %,

Muscovite: A0 muscovite (TEAPHEGEE L ThHLbONEEAIEHRT B2 L A% (Plate
2 @ Fig. 8 210, AT —RNZIIEBEYRTOTHDH, LMTHENBIMEE 2 125 TWikEA

(10) Plagioclase 313 5~ &BAF (001 - (010) 7 ¥ D BHE ny L S AFRFOREC W
EPFRARE (1969) ORFMFE L A L1,
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Table 8. X-ray data of garnet-bearing muscovite-albite-quartz-schist
from Nushima in Hydgo Prefecture

20 dA) I Minerals| 2/ d(A) I Minerals | 20 d(A) I Minerals
8.8 10.04 47 Mus | 241 3.68 1l Ab 32.0 279 12 Mt
124 7.13 8 Chr | 25.1 3.54 33 Chr 34.8 2.57 12 Chr
14.0 6.32 10 Ab 25.5 3.49 12 Mus-Ab | 35.3 2.54 9 Mt
15.2 5.82 10 Ab 26.6 3.3¢ 100 Qz 3.5 2.45 18 Mus-Chr
5.7 5.63 10 Ab 26.8  3.32 T2 Mus 894 228 14 Qz
17.8 497 30  Mus 27.8  3.20 16 Mus-Ab | 42.4 ~2.13 14 "Qz.Mus
18.8 4.71 18 Chr 298 2.99 15 Mus | 45.4 '1.99° 30 Qz-Mus
208 4.26 29 Qz 30.0 2.97 12 Mt-Ab 50.0 1.82 20 -Qz .
22.8 3.8 12 Mus 31.2 2.8 13 Mus 60.0 1.54 17 Qz
23.4 3.79 11  Ab 31.6 2.82 13 Chr | 68.1 1.37 13 Qz

Mus: muscovite, Chr: chlorite, Ab: albite, Qz: quartz, Mt: magnetite

WD HOND B, EFLOTHRIRBEREAT 2KE~##EA (Retardation=304mp) ¥ 2
T30, TOMOBEFWTIIFBFTOL L, FARIERORK - B - B LoBROTHE (Retar-
dation=1072m) 2 FT %, FABREPICIIEESBRIR~EAWIRER L, ERITED sericite &
WZHIDBBOOLND, BRI (~NEFBEEFH) OREEE @), ~F (001) 5, #HE
i X B (001) Tz A YEE, S#E L (010), SEaMkizEEnstv, (001) HEOEHR
B=1.595, Sty (—)2V=43°, 40°, 38°,

Albite: HEzb® garnet-bearing muscovite-albite-quartz-schist fiz&*h s albite O X 31T
M EHE TR, TNTKAE/: porphyroblast (Imm Bi#%) & LTEHT% (Plate 2 © Figs.
1:2-4 28, #¥EMEFIZIZ garnet - clinozoisite - carbonaceous matter - quartz-grain 7t ¥ 734
AXN T\ 5, Albite twinning - Carlsbad twinning |2 :BIZEZ X h 573, zonal structure 514
KEHOLNRZ EREEIZELE 50 ~XBE (001) - (010) (00REHE, #EEid ¢ & Xz a (FE DM
Eﬂ‘,ﬁﬁﬁaﬁ, 3% X’ Atrace of 010max., in zone L (010) in albite law=14°(+), X’/\traee
of 010 on 001=3°~2°, X'Atrace of 001 on 010=13°, ~ X B L D/EHF% nD on (010)=1.530,
JebsA (+)2V= 80°~78° iﬁ”—?ﬁ'jﬁ‘l%ﬁi XY -Z & (010) Home o sl XN010=88°,
Y/ 010=80°, Z010=10°; St2igtBA D An 48 8~7% BN EREACET 2 albite &R
Yok (A .

Tourmaline: g BFEREERES (0. 2mm x 0. 02mm) & LT chlorite 0t quartziz B
#LTE?‘%% @L%(Di’#ﬁ IEEADH D, SR, TOREREL muscovite 7z ¥ ODHHE?:TF? Gy
HHR) L—‘ﬁtéﬁ‘fb Do SMEEEICE L, Stk E=pale blue, O=dark greenish brown,
Bk X<Z 27T, L LBREDLOTY, FOREBO—RCHELEO 230050, L@
#iZ X » Tix yellowish green #:% bluish green D@L 2T 5 LD SRH DN D, YFMOH
fﬂ&il’]—ﬁﬁﬁk@&&@ﬁ}#khvf%Aik%ﬁ HY, TLBEINDFEIHDND, FOREG
Gi&ﬁk%%&ﬁkﬁl‘oné L3 cBbh3,

Chlorite: FEFIRMEE L LT L muscovite & MEACFET 5 (Plate 2 o Fig. 3 BIR). &
REERELVLRAEHU D2, ZTORFANITREODLH D20 LLP8MICI 5, T-BiC
REBINEHEABOONAEVDOTH DA, —HiZ muscovite BEDO~XHELBETLIL0LH 2,
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T OMETARD muscovite LEEDIT A5, LY muscovite ¥ A L T HEREMITIAY

TAZ LIzREWII R, HEMHES XSY=green, Z=yellowish green, XX = 2L T CIIHFEE

DEETHE (Retardation=120~4Tmp) ¥ 27 5, Quartz: THACRERKELET HOPAR

fE@En 57 n (Plate 2 o Fig. 5 £/). BELEBHEAERT RN, T/ X3~ TEME

foLdsbic & ZA—WMTELRL, FERHCESARFERBIIAED SNV, Clinozoisite: b
HROBED HEMEH LiEFIE muscovite ITBET 5, BHILVTHIFRBRELHOERITEE

R, HAE 0.2mm 25 0.4mm Fisk, ~ZBE (001) (254, - (100) {2 IR AL BHE/ 5.

100A10068°, Kl (+)2V=T1° _ ' ' » .

(4) ESE-ARS-WRE-ERHY (Piedmontite-muscovite-albite-quartz-schists)

F£0 X HEHOBFERE4TRR L TH D, Pledmontite iz oW TTENOTWNLERLE -
MNole v . v . ) . B

Piedmontite: AE& R %4 IZAEY L, albite - magnetite - muscovite 7z & L PEREL
TEHT % (Plate 2 © Figs. 6~8 M), FEHIXGTRLAEEM b CHRL, & XiC 2mm (0E
THLDNH D LHPLEOFHREN, ERFHC 0.5mm, 1§ 0.1mm FO BEERERS
BB, AT 0.1mm BIT OB LI e\, e EHICIE b BFRIZERT % crack 21
RET 570, U LEBBEORBBFCIMIND L 512745 (Plate 2 © Fig. 6 2), RBRIE
Rinziic, HOREFCIEENLIZL AR ADFBEELHE LT\ 5, Piedmontite KA
OEBIR, X=yellow, Y=pink, Z=bright red DEE/LLaMkELRL T\ 5, ~ZH (001) iz®
PREF, eAXSTe, Sthif (+)2VsT20,

Albite: Mg¥nt T TITsNrc X 31T, EFEE TR #4C porphyroblast (0.5mm Bf#%) &
LTREL TS, Z0 albite #&5H41Zi2, magnetite X1 piedmontite DB LS RICEHL,
2o, FRLOMERRE DBBCHET 22 LB BT RoT VW %, & D Z & i albite - pied-
montite - magnetite 7z & ANZFARMCERINDDERTIVTHS 5, BRITEREEL
WM - BEEELR L, ~ZBITHE, StlA (H)2V="T8° An 5T O&E 5% LD albite
ERBbh b, Muscovite: FEWNITOERZ L, kW LEAVIRICEH L, quartz-grain ©
RERNFCRBERCEVHEN S, BERRIBEALIHES, K BOBROTHEER L5, X

Table 4. X-ray data of piedmontite-museovite-albite-quartz-schist
from Nushima in Hyb6go Prefecture

20 d(A) I Minerals| 20 d(A) I Minerals 20 d(A) I Minerals
6.2 14.24 23 Chr 25.0 8.55 50 Ct 35.0 2.66 16 Ct-Ab
12.4 7.13 65 Chr 25.4 3.50 16 Ep 85.7 2.51 14 Mt-Ab
13.8 6.41 16 Ab 26.6 3.3 39 Ab-Qz 36.6 . 2.46 17 Ep.
17.6 5.08 16 Ep 27.8 3.20 66 Ab 39.4 2.28 14 Ct-Qz
18.7 4.74 27 Chr 29.4 3.03 16 Ct 424 213 15 Qz
22.00 4.03 20 Ab 30.4 2.93 16 Ab 45.0 2.01 15 Ep
22.2 4.00 16 Ep 30.7 2.90 17 Ep 50.1 1.81 17 Qz
23.0 3.8 15 Ct 31.5 2.8 19 Chr 59.9 1.54 14 Q
23.4 38.79 20 Ab 32.1 2.8 15 Mt 61.3 1.51 13 Ct
24.2 8.67 19 Ab 34.4 260 16 Chr-Ep | 62.9 1.47 12 Mt

Chr: chlorite, Ab: albite, Ep: epidote, Qz: quartz, Ct: calcite, Mt: magnetite

— B3 —
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£ (—)2V=39°,
s 000B

BEREC BT DEBERUNER EORRILE, BRCETh 2 EEEMOLEER, S Y i
MEOEERIEI RV BAZ LI RICARIND LA THA S, Lh LA—SWECET HE
ETHUAAb, TOHR, HEEELSORBIHRY DERET S L EBIIRETE AL
HThHo, ZOEEIEYAEL DL OHRTER L XEENRERIIL SO0, BREEHTR
ENBREDRAE LA EERT AER TRV L 2HERD D,
ARETRZORORIEICEIL RIS, BEERSFEEOBRMBBEELED TR, M
BENERBRIDT LIRDLITCRBR, CORCELTIE, 282 bumikEnREER, ¥
CEEEREL, LURNARHAEINAIRETH D, BEOBRIEEONEL, BOhIRED
bR PENRITH CH BN, LROMELE LSO RENR BRIV THEEIC L vt
L<HESNBRSTHD, '

WY ICHA, XRERCIEL oW IR A A RSB RS, BRI
HEBAME T AEESSERERER, A iy EASE RS R R 2 0 S
SEBRIIC RO THELE LTI EV, ’

. % s

D #ZE4s -4 A9%D. 17 A0 1 EREHEN, RERMANFRERS.

2) Parker, R. B., (1961). Rapid determination of the approximate composition' of amphiboles
and pyroxenes. Amer. Miner., 46, 892-900. '

3)  HHBAR (1959). FXBEME, —FEFEBYEOXEWBREE—, 298p. BERBSE.

O FEHEERHE Q9568). FRE7 7 A v EBORRACR b h o E 4 OEERF, He, 42, 70-82.

5) Winchell, N. H., and A. N. Winchell, (1927). Elements of optical mineralogy, —An
introduction to microscopic petrography —, Part 2, 425p. John Wiley and Sons, Inc.,
New York.
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PLATE 1

Photomicrographs of the erystalline schists from Nushima in Hy6go Prefecture.

Figs. 1.2.

Figs. 3-8.

Fig. 3.

Fig. 4.

Figs. 5-8.

Actinolite-schist.

The large crystals of actinolite with a small amount of interstitial quartz. Nicols
crossed.

Epidote-chlorite-albite-quartz-schist.

The main constituents are epidote, chlorite, quartz, albite with accessory calcite,
magnetite and carbonaceous matter.

Magnetite-chlorite layer in the epidote-chlorite-albite-quartz-schist. Niecols crossed.
Epidote-chlorite layer in the epidote-chlorite-albite-quartz-schist. The epidote is
embeded in a matrix of chlorite. Lower nicol only.

Leucocratic layer in the epidote-chlorite-albite-quartz-schist. The vein consists
mainly of quartz and albite associated with a small amount of magnetite, calcite
and carbonaceous matter. Nicols crossed.
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PLATE II

Photomicrographs of the crystalline schists from Nushima in Hydgo Prefecture.

Figs. 1-5. Garnet-bearing muscovite-albite-quartz-schist. .
The most abundant minerals in the rock are albite, muscovite, quartz and chlorite
while minor accessories are garnet, tourmaline, titanite, magnetite and apatite.
Nicols crossed.

Figs. 1:2-4. The porphyroblastic knots of idiomorphic crystals of albite.
The average grain size of the albite is seen to be about 1.0mm in though individual
crystals may reach 2.4mm in diameter.

Fig. 3. Chlorite-muscovite layer in the garnet-bearing muscovite-albite-quartz-schist.

Fig. b. Leucocratic layer in the garnet-bearing muscovite-albite-quartz-schist. Essentially
composed of quartz grain.

Figs.. 6-8. Piedmontite-muscovite-albite-quartz-schist.
The essential compositions are quartz, albite, piedmontite, muscovite and accessory
minerals such as magnetite, garnet and apatite. Showing the piedmontite with
porphyroblast of albite in a matrix of quartz. Nicols crossed.
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