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FEAR 0 (1) SEARD THEB, fREAESFER IS 2 0, (2) WEESRRH 3 & U Z D
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DEEATOSIRICAS L UTHET %,

fhdh - 2GR TH B D, LIFLIE 1.5~ 3cm D
kO 2 R 9, ¢(0001), m(I0I0) X D kb, % <
V&7 OFEMCIAE T AN E 2 IRITHS & U TN ERCIR D
AT, MCIEThDE SIT c iy o T/
FRZRIGELH 5. T OSEhR S i <

BOADL ke BoTVWAOMEETH S (54 K, <k 13, 15).
b £ 8
BEIR OB DES L T AR BN,
& 1R

FEH  BHAIR,  ACHRAE S R

IR T RBIALDFEIAD S BIREZET2L0DT, (1) ZIEHRIKILE LT,
(2) F7z UIE UIRHENR « IEESAPR S O SR HIC 8 « Ak & AR L, EL VRS
ZRUTHEY %,

fhidh L BIAPICET 260, BAREFZELOHMESEZRL, 2 IR LRI
mELTRIELTVS, il lem LR THAHD, A 4miciET 280855, it
K E X N T W B R\ X py), p, (11), x(113), Y(311), t(221), y
(313), ¢(001), a(100), X(331), z(201), m(110) % 13 f I ® F b, X
BEBOHOYPENTHEND, fEEmEOSE1~2
HIELLEDSHRNFEEL, TDHHIC YIRS B W0
EH— FEDOFELWERZHT 5L DN, Wi
7220 T, LA & L3 IISH25 6
DTHb, TOBEXREDEHFNIEIRDOTELLT
H B (1) x:ty,x:x,(525) & % W & u(441),
@14) 7z L &9 B E T kRS T, L EITp,
a, cHZMRD, (H5KX). QpZziLl p, O/NEE 5 W& W
P75 5 PR SS, RS p, AREIBEL T/

R RT T L BB, @)% tEELT S @5

AR, @) cZFEEL, p, p, HBWVIEzZ, pizt; % 6@ % e
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z, 1, u(44l);z, (552) FF DM G2 & 9 VA BCIRAS b (B 61X), (B)c, aZ

BT ¥ oA & B8N AL BIX M

FLITZUMHEIREST, X, 22558 D (FHTH), (6)c, (515), (551);c,
Z, X;¢, 2, X, BI5)HEDHEDLE XD EZEMRIREEH. MubdVFtFEEFL
TEHLIUCEMBT, ¢, m G)HFD/IHEHAEMNES (H8K), @mEEL
LT (414), c oL 72 17 5 FEAIRAS & (58 9 X))o T DIE A Ic T2l o i i T 52
MUGRIFE RIS & O, HAVEN T DEIN L THEIRZG L T30 EL DN
MBEND, T DIRODRHT DD 2 BTSN D 5. F 7o BIRashsE & Rk 1
ITHERZETEDOEMEEN TS (5K 8),

CE
BNl S SLIRARUCIET B FER (3) D% I 300 R » AT » 650 R
B

FEIR © (1) S DREREEY), (2) S HIC oD i & 34, (3) SRR I B E
fhmme LT L, PO EN DRI THEN T 3808 H 5,

FEEL L RS @I H S NS REEE a(100) D X D xS NHEAASRE T, mAVELL T
W5 eI L LTI N D E D TH D, TR IS K > CToiskin & Hik
L DEGHERTHHTENEDLENT NS (CHKT ZOAll ), Hlidh IR AR 6cm I
BT B, QDOERDE DIFFFICELW/NGZ RS, a(l00), s(321) O 2 [ H 5
EL, azELT2ED, a, sOFEKICHIETZED, a, e, sDFKICTET S L
DHDOFBANHEN B, FEREG) DLDIF2~3mDKIEDOHEHEMSZRL, E
FOHE 2T %, t(421) DFSENZE LW &, RAHmRNZ VT &, EADm K
MmN ADND T EWRBIN TS %, Nk - VTR - Tof - 2wk, t(421) z &
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&9 B lmzE Ui, o, e, tOFRICFEETHEDRENDHS (H10, LK), £z
ffafimt 2 <HEN, MLUTLOFGELIHEROTD, MOFHDE DI D & (AT,

Y

612 [ 8

BUE O %

2 DL BHERMNENKD TH D, fRAREMICIE 2Dt IRFAREIFEEL THIE
FHEREEZ RTED (H121K), t, a, ZLEEL, 1RO aNKREIFEGELD,
C T 7 ARREN 2R T ED (F 1K), ZofiEnT s
WK HBREDOEDOMNRDEND (SR 17), F 7z a(100),
e(210) O F DA D ST IICiE, (010) & DRI Fi7/4E
DL (001) L DB PATHEDED 2MENH D, WiHEE
IF, BHEZADREEZ NS, TOEADIHE O
AT MIE THAEAL, LR XS B4EERTED
H%,

B & i '

FEdh  EIRALY T EICIE, —BIEES B, WISP K e

PEIR ¢ BEITTRENAR_ B s e, HEHHEEE 7 13 BBk IE_FIEER IR LA ATIR
IR LUTCHET %, FRCHIROSFAFICEET %,

Fhewh L WALREERINE, HEERELD 2 WVIFEISEORET EIC, WEHXDIENRDES
BHETRIEL TV, () FREROESGHE, (Q #IREROESHE, ) ik
FEROESTE, FMCNSICHm SO EET 3L 8H %, IHILELIX
A K 4 5 O KT I ¢(001), 1(011), e(101) &k D & B /NG DB HZ RS T &
£H 5, HMOMERIIIEEAERSNR,

ERA S S

PEHI : BEICAISEIRM, T DOMBFLIR
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FEIR (1) Hhif e BRSNS S & LT, (2) SrieRs LB SEAR rh oD ke £ P P ik

P& AU T, () HEASABL A /NS SR & U, (4) T RESR PR FPC PO S SR & SRR L
, (5) il L BITHBCA T DR T LEA L THET %,

A (3) DIEEIRD & DX MAMAS S, (1), (2), (4) DEDIFEGICKEDKHT
GDOERDEDICEET ImICBXSIE DN H %, 55 i c001), m(110),
e(101), q(011), #Hic B MME TN TV 3, B EMHEI XD T TH
%o 1)m, cHBNEm, ¢, ezFLl, q2fERdHIREV LSRRG (55 14 X)),
) mMWKELFHEEL ¢, o, qFZMLS cMTHPT Tz RARRES S (55 15 X)), 3) Filc
(331) ZE & U czffix 5 UM HR D&, &hHH a), b) DBIRIGIEREMNIC T M

-—#« THO, SAHOFEEIIEIRE BERERIHZEDD

/ N\ &5 THB (K 15),
B Bk Pl Skl a) D & DI A 5 N, (110) 7 A &
o TBEHANEN DD (H 16 K ), (LA H OFEHRIG K
¢ T &< T H B, Fe3301%, S16.27%, As 49.91

%, Cu tr, Z O il 0.23%, Total 99.42% ( /> #7 #
RFLAHT ., 1932),

TAFAN\VEL

FEHIL T | 10 FFHLUEHIT AN 650 RK5E

FEIR T Sn, W 275 5 SR SIAAIC I 5 8
SASEAIC (1) BEMPL & (ARSI K U $hEE & DR

= e A .,
wv DRIGHE LT, () F 2888/ NIk E 72 LT
l‘«

3

815 [ wRIEke,

FES %,

16 B GRS e T VI NBEMBEIICEOENEEDT, KM
BERTEDIZAEV, Cu, Bi DIFEIZY Y I VT X BRARIG, Bl k-
THEDSNT=M, XTI EBIIEE N TRV, Cu-Bi-S Ji & L THhiC Emple-
ctite, Klaprothite 733 % 7%, J& & 0 Cu-Bi-S §i ¥ & Fh A ik o W 9% 1 & ©, Emple-
ctite X O & Wittichenite & K< —3T 5 2 LWHED SN TS (3K 18),

R K
FEMN ¢ R 1 16 B 2 H AR - BraksE LES - 650 RUMEE - SAeEkEE, T ofth
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FEIR ¢ Sn, WHETCIE, (1) S22 PR ->T0a &5 Ao, MRl
DI 57275 UTHEIEL, (2) X 72 885 HIC £ 1 & myrmetitic texture %2 7% L
THET ST LEZW,  Pb, Zn # CLEPIREEASE I IHIIR F 72 I3 MI Y 2752 U CHEAE
ERCE

fhbh C HODRERIEART C LIdIEE A LR, ZRBEMENREETH S,

AT (RAIEAD AR - BaSS0Ss ) BRI ICNIRMICZ RICES SN2 b b
%,

H A

FEH 1 DTN FEE  Jol ARV JEE « AT AR JEE « ARIIT(JEE, 2 ODHLIE - HLER - LR ATHE - R
EED - BRI 2 S

FEIR (1) AYESRSEARD NEO MR K O (2) WEESAR O SRS, AYE - &
RS - RREGSFEHAELTHET B,

a0 KRB Z R T NERORIRIES R ADB NS, 1~ 3cm s
BN, RARBEIOmISET2EDEH 5, BREMEDTICHREDEDNZ VD
LI LI - T ATV RigE - £EDEDEH D, WIThEBHTH S, MiEEh
TWVWAEEEMIE o(111), a(100), d(110) DIEFAIc m(311), N(443),
(321), t1(421), u(732) BENDH B, MM ROEEHNH %, (1) 0 DAXDIX
B\, FRIC/hNE2daa d; BREZMEICLEH B (Da 0DIENEH KICH
i# L 7z cubooctahedral X D & D, Q) aZ I & L, 0 d DA ¥ i & fF x5S
mAERDED, @ficazFelmN, s t, uFO/Niz AR ESE80E
HB. M d(110) Z2 WEhHTH & 9 2 FEfAW R D % .

’fuaabibbibbﬁ?ﬂ?tﬁ‘\xé/‘“@‘ c&ico MRV LMMME LY, TDXI7%%
EmOLAETE o OBBIUMIcEV Tk iEmIkEzZ Rl MBXUKICE
b)‘%)fnaajjb MAVCHIT B ZNIOEGR LR T V5,

K &

FEM © RRELLORILIR (/K& ),  [F 2 FEER - S (2K - S RATEEE LSRR
(5K

FEIR ¢ & UCTHIERILNR 36 K O EESL IR O S T %

FE L SARRO L =AROMR 2T, KMICE 2 BEOMSEND S, (1)m, r
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2575 EEDNAETE N U= AEOK S, (2) Mk (1) LA CTHBH, m,
EHUEBIC r BRU 2 IS 2RHRDA . T OliE ORI IR & BEA D
2E5TH%,

SRR DO EIKEEREF OB O =MD T, BE 3em L FTHB, Ll
Mo ThHkEsl | 12 JUCE L7z & DICIE, WEREORE 30cm Zi# A % Kb R
L7zt DL H Tz,

FEM SRR S
FEIR - Kidd  SOIREREGANC 2 WL E LTS 2, FRI<MIIEBERIS %

WIFBEASE O ZERRHIC S LR EEEIAO TR R E R LTS H b, Z
OB ERE MR KR Z 13 1% 3mm, HEEEARIE LB, HBNVIFZOENITHE
IRV LERIRZE A LTS %,

ASVEL?

FEML  HTREER 15T

FEIR < A58 0 BUKIAIIC K > TEE L IiseE i, SURO/NERZ 7% LT
T3, BEEOTHEGL, BZLATVALTHAIEEZLNDD, REBAMEE
(TTINTEHERRER ).

#w A

PEHN ¢ RERSG A - 08 TS AR 1 588, ZofAL FEHIK - 650 RIFHEE - iEEk
Wi S

PEIR R OBIZIC X B L, Sn, WHFTIE, (1) AAREIRO FEICHY, (2)
F IS I A0 O breccia % ring JRICHB WO T PE L, Cu #F ¢ 13 8 §5 IR 113 4% o EE AL 7
g, CRADBEEIRICEIT %, EIMICESROMBIKRICEETZ T LMD
%o

ftidh - REE P 0,003 ~ 0.01mm, K 0.3mm ORGIK, R EZV LI,
S IRET D LB E,

KRR

FEHIL : SHRRHNCIA S FES B0 RAC TS « TEAT 15 458 - KIE 12 4758 - KIE 11 4F
B+ DGR - HESIRHEE - B - 300 RN - iR SIS 2,
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FEIR (1) BEE R D24, (2) REEHORMARE LT, (3) Ak - JTfRG IR O &
A, (4) &BFRMO&ES, fhofi e ELTHET %,

fhifh —HRICKIEOER E LTHEL, F15em 2B 58085 %, - (%
Fel, zoficuiet - FHEAOSOHOERL, BHELMALTHS, FzUIE
URHGE I OREE D 720 DA, BESOSEL, H250IERENERS etz R
LT\W5,

RO ENIAEREIEBLHE DT T 28 BICOIZD, SHHOEE 3 RIEEZIL
Ths, B, )cZEeTHHIRENVUEREDE D, r;mm, ¢
m, +S;m, aFZER S BRI AN TE2 (F17TIK), 2) e DIEZEIC K > THRH
STFENZETHIRDOED (F 18K ), e DAKX DB IR, m % 74 5 AR, +S
ZEEIED, m +SEMHZIEDEENH B (FHI9K), 3) m DFEEIC K D K

HUE BMA s % e ENE 5RE
SFENBZHIRMEM, cZEESED, eZfER5ED, ¢, M, +SBXUe Bk
SED, ¢, I ZFLELTHEASI LD, eBXC+SEHEZSED, ¢, +S, f2FEL
THESIEDOEEIATIEND (F20X ), (4) -SDOFELWIHER R E T 20K

B2 KR Wmolg koA BRHE G

mfe +S, ¢, e, BEMAES LD (21 K), r, MEZLELTHES LDEEND S,
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Fonz, G)m, f2FLT2FREES m fOBRNSEZED, THUc+S Effk
SLD, ELICHSHREIFEET HZRETROED, m e, +$SHBHEZED, m,
f, +SOMIC SZHZE I LDHFICMAI TEZ, O)MBIXUT+SZELTER%
W USRI e I (0112) 2 WSkl & 9 2 B A 2R L, E£lemid LIZ LI
BHOKED REIDEZCEND D, (1) +S7%Z TIAHE T 5 RS IREE &

M, mEZMEZSED, +SOADHE m, e fHZMHESED REFEL LT
BOLD, e T LTHILOENHIFON S, (8) REZ LT ZEMMKM
T, M, m, +S%EZEES, OMETE Le, ez LR > & D, (10)+
S 1%H(Dﬁf3‘ﬁik CHSEEL TR - HRBRIKEZET 5805 E0H T 5N %,
F AT - PATEG - P TESEE R TEOE 2L, LR LXK AR &R la R

H 23K A DBONERIRES G

T BEHLOWERDTLLTHS, (1) STBRMERM A FIrERZR L, BRIK -
BRIK - mBIK - NSTERZE R T B8 D, (2) BRSSO - THEIR « RFIRSE
DOFEEAPATHLG U, B - SEOMIREZ/RT LD (F28X), (3) Lo
—Uiic e, fHERIC M, d DFEET B BMEIKROE DM 2 flimnd > TETE R Z L,
BMR 27598 D, (4) RS S DO i b1 $T R D 2 WISHCIRAE S A A TER L T,
PIPERBIRZRT & D, (5) STHUIRAE & D — i 2 4578 U TR D RS IRAG bl Y78
L, —EMAIRERT B8 D, (6)+S 7% F & T % KA IR &b A (0332) 72 B b
me& LT, BRICKG L, mifEikns CII0) AHichieikz5d 580,

ROV RO, JROMEEEHFENDHZ KD TH S, RlcnHW0AOIFR
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P29 (SCHk 8, 9, 20),

SHHEE RO T EL, LIELIE Mn ZETBEO0ED 5N,
CaO 51.48 %, CO,43.56 %, Si0, 0.08 %, Al,0;0.33 %, Fe0 0.14 %, MnO
4.74%, MgO 0.07%, Total 100.40 sp. G. 2,781 5 #Hi#& @MW (1936),
i) COHTRLUHREIOFSERDT L THS,

c(0001), m(1070), e(0112), a(1120), M(40IT), £(0221),

r(10I1),

+Geenennnanes +scalenohedral face DFEFR

e RECTTILPIPPS —scalenohedral face DFAFR

+R, —Receereeees ZNZFN +, — D rhombohedral face DFEFR
Z % 8

Jice: IR (T o Tl 1

PEIR T RBCE T OBEIRTS & G EESRR O Sl 275 U TS %,

A RE B Te0I2) BB \WIEr(1011) 7 T L 9 % £ Lom F2E R O 5 & % R
T MR =AMAKBROMOmE XD A2/ SAKOMERZEdcLedH b, TDL
DDOREEIZE Smm, BE 7Tmm T, FiMmlEHTH D, RICHHIFZUH T2
LEH5,

EIVAVEL

FEMI © S RRHAILITTIERR, B EHRNFRIBRER L2 Ol A Mn SR

FEIR (1) SEAR AR OO S N SEZ Do FIckES 2R U TRES (BRI ). (2)
RO Mn SRR ST RGO Mn 859 & H22: UCREd (FIBREBEL ),

FEbh D R RSO L DFRALGE T e(012) & 1 LT B Z R L, —i lemic
ETBEDEH 5, LIELIE 2mm (7O/NEgRAS ¢ Bl 5 I PHATd s LT, Rk
EEITEOEHY, Fr(0l) OEHENEPERLT, e 21T IHHEMmEE
KLTWBZEdHs,

LlER

FEM R 14 bt

FEIR « Al ¢ SRR FERIC EEIRTR W U O BRI DOE AR E LTHET %,
S OENEICERRESSOEEL, Ca—RRELTZEDEH 5,
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BE R #ik

FEM  FLEA ERIT

FEIR © BRIRER B ILEE A ISR, 2 RINEBME LTHT %, EDLHTHRTH
%

Bk Aa

PEM ¢ R RINLIC BN PES Do FRICHPEEEE - 780 RWHEE - 650 RInHE « KiE
12 FEER7R LIT 20,

FEIR T SABENR S & ORI EESAIR O Sl S A 3 « i L IR U, FEL VLRSS
ED

FEE L RIC BB O LA ESEHOR lom FEIEOES TH S0, Kt
ICH D XTREmOR, Hld2WVIERAaZFETTWE b H 5, BHERORAK
DEDIFPE 3cmITET 2 (BEEE ), X-HMERZRE T, WSS NZEEES
L CHRHREIEZRLTWAHEEH 5, TERMIE SN TV 2K TIE c(0001), m
(1010), a(1120), r(10I2), x(10I1), y(2021), s(1121), h(2130),
n(3141), u(131) D TH B, T 5 il 1 ¢ I XIS 1F A 75 8 0 Bl F A 32
BHENBTEND B, FERSIFIVAVADEHDOEDONHLN, FROMHICE>T
KD D2 L5 TH b, TabHEHINRPICHET 5 EDIEROEHEND 5, 1)c,

S R

B2 BRE

. I 25 KT

FHUE BEA

mZTEE T BAMEHIR (S 24 X), Bca, sHEONRZEFES, (2)c, X, mDIE
EHERICHETZED (FH25K). (3) ¢, mZETELTZNARIKRMT, hE5T sk
PR, EHICT, X, Y, a, h, n, uREoiEliEMN RS> LeHB (H261X), M
FLIROD _LEBELAHICFES 2 & DITIERD RN DB NS, (1) ¢, m KD 7EZ/RAM
RO VARG 5, SOz USRI, FHCREFORLDIELEHOLDOEH
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%o (2)c, m, r ZE LT ZNMABCRE

FTMEROEATERICRD K5 HRFZEDOMNFET 2. (1) ¢, m&D&EB/N
FEmMEA L, clliyimcii sz al, hRIcNEE D, MEEROTEH
BTHE0D, (2) ¢, m&XORDEEEMDES L THIE
WK MR E R EGRIRE R U TR AT %, F2Th
5O/ MR ERBIRICE TR E T 2 E 0,
EX 20emICET 22O MREIRES Z/RT D%
EDHB (H27K), BRI AICIEZ D
ZEENRDOLND, ThHICDWTIIIELH /SO
HHH %,

B O i

PEHI : 650 R « 200 RymffEE « KiE 12 4E[K « 780
R,

FEAR © (1) 0] EEIR WL B #kFLILAAR R D IR < B hS > Fe 2

WIS, OEIE D RS THET e @ MHITRE  mam e mowes
HR OIS G LI LTS, (3) [ e Ca b
FEEh E L LIE R EEH
DFEELT, A 150cm IZET 5 %
DN B %, KT & LT a(100),
b(010), ¢c(001), m(110),
v(I11), x(111), w(I01),
o8 WU S0 mEkR MM mEik TV A (OUHK 10). MHICRD 3 il
Mbs, 1)a, bxTLLHAMOmMmZ M \NAFEEIKRT, HmidveEeds
(328K )s (2) bMWRELFEELIRIGIIRT, a, m, M, v, wEZES (529
K)o G mAEIZETZEVERIRT, REEFIRAZNUEHIREZ URFEICRS
(530K )o fEfME LIE LRIV LIREEL TV 5, KK —Ic Kb lillE S izt

ISR FHHICHES B
A A(601) % 17 FE O I AV 15 & 1
FIERIZRD & 5 TH %o
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J¢ #il L (010), X=b i ¥ 17, Z=c, a=15859, p=1.6038, y =1.6361, 2 V=74°
34" (+)

S F3 Lekdh

FERE R RRERLACIST

PEIR ¢SSR SIS EERREL & HAE U THES B,

FE L BRREOEI RV UEEIAT, 25 ~ 10mm O/ AEHIRESZ R U (5 31
), ¢(001), m(110), a(100) » & & Kk = < ¥ # L, fh i< Y17.0.1), d
(101), k(201), q(111), x(445), u(31l) 55 % ff 7 S5, W ic (010) 2 X &
METERIN DB, IHHFERIERDES TH 2,

P,0; 32.03 %, FeO 5321 %, H,0 14.60 %, insol
tr. Total 99.84, ALO;, MnO, MgO, CaO & tr.
I EH KRR (1912)

T4y —h Q)

PEHE ¢ HIZ 780 SRR - 600 JUHfEE,

FEIR @ HEE OZER M Bk « LR R 723/ NRIREE B 27 L TRET 5,

fidm T —RERIO X S apdtEE, B O EROEY), K TEaICX2 & H5.5,
sp. G. 2.32, HRERIERD T L LT, KIKT 4 v — b B0 IE T HITTALIOBE
ELIME, 7V o)V AlFsH,0) DR EEZDBNE, TOHERDD,
COIBEDFIFBEAERD 2 RTIERENTZEDTHA W, GBI ZET 5,

EIE 7F7AMKE

| PO. | ALO, AF, |FeO; HO | Totl|  Analyst
W] 8] | — | — [s1300 | 6.5.3.(19%)
(2)| 2513 .07 | 1255 0.31 | 26.94C+) | 101,00 | Rl (1939)
E

PEM © 3 & UC/NTEET RER

FEIR ¢ BEIROIBF O AR, 2 RINERIE LTHET %,

i EBHOHRER L, KELHEOTIEEE lom 10329 %, m(110),
I(111), b(010) Z¥:& L, MHC (101) %Wk & 4 2 KB E 5 %,

FEHD SR LT
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FEIR « fhdh - E & UCHMRGEFEA OIS 2 KINERY & UTIET %o Bt
KRB UZTET,

#B<UAHVER

FERN @ MR KO EERAT P, 300 RIR(EE KB, Zoft

PEIR - A58 © 9%+ Bi - Au - Sn- SRR _EEICHIC IE L, FEBLROf i 3
FrRF 73Rz a U, RO FHEIRORS 72 R AT TH %, FHIRDOE DI
£t 2em LA RITET %,

E i s]

FERN /NP L TAGESF B

FEIR © AR ARG TS ORI R, BRI R RIRILTN OFRECE i &
ENBAEERKAHCE OB HPICE TE TV 5,

fimd | REEHLO LHEEEHSAFIRORS T, % lom, BE 2em IT3E
T %o NAFKROM R ZHEORRT, MaEAoER i haRtawEGYZN
ELTWVATe, ZORMmIEH HIRD 6 HIcK 7 Eh, SElIEHE XS L 6 HOE
ZESTMHED K S ICA BN D, TONBIND SE 22 IE AT (Cerasite) & frds LTz,
A RICEEFTONPMRLT, HBEOEZ—ERONRBIE>TVEEDTH
%o

C DHEH AIFIRAJEREPIRR S O AT K B E DEEORE, ENEhizeDT
%,

# X

FEMN © emksE

PEIR : BJBIMRE & HITHIET BAER 15 ~ 20m OWAIRDOK 50%H, L TE
EENTWDEVWDbNS,

PERY BRI - A LRI « RSN - TS,

FEIR T () REE O EFR L, AHEANRTL > XK, (2) BiEmIZH S T, () K
JETCIH > CRAEAREANRS T, BEISTEEL RSB R > THET %,

flmn KR Z R U, REMRS, ARtz 5, 2 IEESIE O LR
B ROGIEMER S, FEEBICIZAPHERERDOTEL TH S,
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Si0, 48.50, Al,0; 37.87, Fe,0; 0.20, FeO 0.45, MgO 0.27, CaO tr., K,0
5.66, Na,0O 0.25, H,0"5.03, H,0 0.81, Total 99.04

EER

PEH - tH2x 6 ST AZ Ofth

FEIR D R Z R U CEL, SMEDRBOIGENIC X > THRAEDE-E Z 5 1 T
Uz DT, RHCH AT ART 2« SHiE R > T0 G H 5 L0 bh s,

®EA

FERN © R SR LM DS FER

FEAR (1) kTl A SRR D IR A (2) TEACE H oD FIE 18 D Ja IS B & 90 B R
+D 1 DL LT (3) MEESLIRD TN

it - AR TH 2D, FUEIEL D fEL 728 DD S BT, £ 0.03mm
D7 AEHCRRERERSZTH 2E 05,

ST EEDRREORE LD NHHEIE KDL S TH B,

Si0, 47.51, ALO; 36.93, MgO 0.28, CaO 1.67, Na,O 0.06, K,0 4.51, FeO
+Fe,0; 4.67, Igloss. 5.67, Total 101.30

AHA

FEMN © JEREHEILIN T 3 % HVEE L BT AIH

FEIR D WRAUCA I BEAR & LT, EBRCT AL & BITIRBEE T O /MR
ELTHT %,

A AR E 2mm, B & 1.5cm O EAEIRAS & 2 75 U, b(010), c(001),
m(110), d(201), f(601), e(201) & D #E W H N A H BN TV %, W E a
(100) Z AU &9 2 & DM FHBICHRD SN, il MAMZRL TW5S, EHi@Em
BN BARRAE DR RS IR U THET 20, Z2&b Cliickz Rz, 2
B UTHEOEEIN & 75 %, FrittaOEHOBATE, B mIic»> 52, ¢
Al TR E DI L EITTES, b OEBIEAD SNAEWD, ZERicEIRAGE L
2B DT, bICHTRIIRIGZREEEM L 5N, m, ¢, a T FTEE MY
FIWS MRS, RIS ENME—(10) BB A TOWEM c A Z—BZ kL,
WA T c AZD 0 THHT-E DB 40° L 75D, Hiltakih & 2e5Ac i Uiz
LD LD Z LB L THB &, HO M 15.01%0 5 14.44%ICZAL L, (L%



55

RTHE5D & 4%H,0 - Ca0 - ALO; + 4Si0, H 4H,0 - Ca0 - ALO; + 4Si0, £75% *,
BEDFIEROBIHADHEIEE L —HL TV, ThAbBICROEMAE, LEHE
DZDMWADTREE LIZEDTHZ EEALN, FIERIZZD%RZ DD FEMOD
LDODWENS, ThZiEihit EFd 52 LZ2REBEL TV, I7&bbElia I
ke TH %0

FEHHE O WRIC & Do AT EKALM. £ OB IERDOZE T H0 & 1691%748 13.67% & 7%

D, At % X T & 2(Ca0 + ALO; + 1Si0,) * 9H,0 A% 2(Ca0 + ALO, * 4Si0) * TH,0 & L T dH 5 b & 11
%o

X Hik

(M B8 K)
1) RHHEEE LR LSS, R, 1886
2) = BAT 120 J3 53 /1 HG KNG HiUEL X K OF IR 3B 2, A i % & b B A
1889

PR R, HWEZAMES, Vol3, No.32, 1896

R M ERESL, HEPEMERE, Vol5, Noll12~117, 1898

g B R, MRS, SR, 1898

B ECNSHSEER RO, B TR S, 27, 1899

7) R EFILIEROME, HEPHES, Vol9, No.105~ 106, 1902

8) Ak E RSSO A K 2 G U0 TR O A BIC B XK, M
75, Vol.10, No.122, 1903

9)H. Yabe : On a Fusulina-Limestone with Helicoprion in Japan, Jour.
Geol. Soc. Tokyd, Vol. 10, No. 113. 1903

10) Feffmi © NEPE R RIALOREIRELINC DWW T, M 2HERS, Vol.27, No.

318, 1920

11)1. Hayasaka : On the New Carboniferous Brachiopod Fauna from the
Ashio Mountain, Japan, Proc. Imp. Acad., Vol. 2, No. 10,
1926

12)N. Fukuchi : Guide to the Ashio Copper Mine, Pan-Pacific Science
Congress, 1926.

13) AR | BRI ORI A PCE OIS (T ), HEAMERE, Vol4s,
No.535, 1938



56

14) VP FUER - RUHE R ¢ 2 2 BL R IO oD iU BT M, BT S HEEE, Vol.54, No.
634, 1948
15) ikt g ARSI IR D SEIR (IR0 D BARER TR ), MU 22 RS,
Vol.54.No.634, 1948
16) Wkt g BRENLIC BT @it 2 v T AT - 8 - - ER - 8- A RARO RS
HE2HMERS, Vol56, No.656, 1950
17) Vel FLBB ¢ R 8 1L B B oD M MG & SR, MR HERE, Vol.56, No,
656, 1950
18) 1 HH &= AWy 0 J2 2 (L B vh v A o0 i A, Ml EL R HERE, Vol.56, No.656,
1950
19) VS KE © JE T DR ATE R Pk a Th Ol s, HE“2MEES, Vol57, No,
670, 1951
20) BHELR ¢ ) R B 1Ly A2 v oD el JEE I DR IR I BRI T R LS DL T, A A
#, Vol58, No.682, 1952
21) ERESC  HARDOS VA VK, <2 VHIEEER, 1952
22) i 1RSI R R s~ > A BRI (RFER), 1954
(% ™)
1)Y. Kikuchi : On the Cordierite as Contact Mineral, Jour. Coll. Sci.
Imp. Univ. Tokyd, Vol. 3, 1890
2) JREEDBEAEI LA, WM 29, 1922
3) FRESL  IIARPE— L JERHET R D LKL, HhEEMERE, 34, 1927
) AR ¢ IR OB Y, HESAMERE, 37, 1930
) B
)

i

o~

I - RS LFERY), HhEAMERS, 39, 1932

6) WL : ERIRLIORRIEILINC DV T, M AHERS, 39, 1932

7) B E LU T R JRIRNIC B B As OFRY)CERIAATAIC TR Lk,
HESE, 40, 1933

8) /NI IRy FHAfE + BIEEEREE
Frili 5% - SERRIE - SRR

)]
=

I SRR, AFRRORENTII (it )
g B | ARE 1935
R ,

9) FELLHON ¢ R IR B OREE, S, 14, 1935
10) RRE— 1 Je IR L FERESRIRDRGEE, Ak, 15, 1936
11) JEUHTR - INETFRER L ERIRIEERI s gndE, SRE, 17, 1937



57

12) JEFTN ¢ R IRLPERI SRR R W, aE, 17, 1937

13) PHIHON < INEHRTR RN L FERGRER RO RS, A0, 17, 1937

14) RAE— @ IR LpERERR IR Ak, A, 17, 1937

15) HIH0N ¢ RSN LRI ERIE, AhE, 17, 1937

16) FrilfEk « it & Wi, B AMERS, 45, 1938

17) W) — BB RIBPESLYIMERD, (3), (7), HiZzHEZE, Vol59, 60, 1951, 1952

18)T. Nakamura : High Temperature Mineral Associations in a Certain
Quartz Vein at the Ashio Mine, Jour. Facul. of Scie. Univ.
of Tokyo, Sec. 2. Vol. 8, 1951

19) WJI—8B : ERIALE S REICH BN B AL ORHANEICDWT, AT
I, 44, B3, 1953

20) W11 —B1 © J5 iR O SAHZAL—RHC R IEF & DBIFRICDOWT, MEER
W, $ 1555, 1953






EXPLANATORY TEXT

OF THE

GEOLOGICAL MAP OF JAPAN

Scale 1: 50,000

ASHIO
Niigata, No. 101
By
Kivoo KAWATA & ATUSHI QZAWA

(Written in 1954)

(Abstract)

GEOLOGY

The area of this sheet-map covers a part of the so-called
Ashio mountain block in the northern part of the Kwanto-
region.

The Paleozoic formation, granodiorite, and quartz por-
phyry are prevalent in this area and they are covered by rhyo-
lite and andesite of younger volcanoes.

Paleozoic

The Paleozoic formation belongs to the so-called Chichibu
system and consists of clayslate interbedded with sandstone,
chert, limestone, and schalstein. The abundance of chert is
characteristic. The limestone in Umeda village contains
Parafusulina cfr. japonica (GumseL) and other species, which
may be assigned to lower Permian in age.

The strata have the general trend of NE-SW. The detailed
structure, however, can hardly be revealed because of num-



erous, complicated minor faultings.
Contact metamorphics

Contact metamorphic rocks comprise biotite hornfels,
cordierite hornfels and andalusite hornfels, which have been
derived from clayslate, sandstone, chert, and other rocks of
the Paleozoic formation by the contact effects of granodio-
rite intrusions. The hornfels of clayslate origin in the meta-
morphic aureole surrounding the Sori granodiorite mass has
many remarkable porphyloblasts of cordierite. The andalusite
hornfels is rather rare.

Granodiorites

They are intrude into the Paleozoic sediments and are
covered by the Quaternary lavas. The granodiorite is classi-
fied into two types, the Sori granodiorite and the Kobugahara
granodiorite.

The Sori granodiorite mass occupies a considerably exten-
sive area in this district and is of stock shape. It consists
essentially of perthite, plagioclase, quartz, and biotite, and is
characterised by porphyritic appearance due to the large cry-
stals of perthite. Towards margin of the mass, it becomes
poorer in perthite and turns to be non-porphyritic.

The Kobugahara granodiorite mass also occurs as a stock,
and is uncommonly associated with aplite and pegmatite veins.
It carries usually potash-feldspar, plagioclase, quartz, biotite,
and hornblende as essential components, and is more basic
than the Sori granodiorite.

Quartz porphyry

Quartz porphyry is divided into the Chiizenji and the Ma-
tsuki quartz porphyries.

Chiuzenji quartz porphyry contains quartz, plagioclase,
and potash-feldspar as essential components; and biotite or
hornblende as accessory mafic minerals. The rock shows var-
ious appearance. Matsuki quartz porphyry carries quartz,



plagioclase, potash-feldspar, and biotite as essential compone-
nts.
Dyke rock

Spessartite is found as dykes penetrating into the Paleo-
zoic sediments. The rock is black or greenish black in color
and has phenocryst of prismatic hornblende in groundmass of
basaltic texture.

Diabasic rocks are found as dykes or sheets intruding the
Paleozoic sediments. The rock which is exposed near Taka-
nara in the southwestern part of the mapped area is green or
greenish black in color and has phenocryst of plagioclase,
augite, and actinolitic hornblende in groundmass of basaltic
texture. The rock, however, has been partly subjected to
chloritization as well as to decomposition.

Quartz porphyry crops out as intrusive sheets in the Paleo-
zoic sediments. It is white or grayish white in color and has
phenocryst of quartz. It contains andalusite and muscovite as
xenocrystic minerals.

Felsitic rocks penetrate into the Paleozoic sediments as well
as the granodiorite as dykes. Felsitic rock which crops out
near Jarubuchi at the southeastern part of the mapped area
is white or grayish white in color and is very poor in pheno-
cryst.

Rhyolite penetrates into the paleozoic sediments as a minor
intrusive. It contains quartz and plagioclase as essential com-
ponents and has a few mafic minerals.

Rhyolite

The rhyolitic rocks are grouped in three types, the Ashio,
Akagine, and Jizddake rhyolites.

The Ashio rhyolite forms an isolated small mountain and
a funnel shaped extrusive body. It has many phenocrysts of
quartz and plagioclase in microfelsitic groundmass. Along the
margin of the rock body, it embraces abundant breccias of



Paleozoic rocks and has an appearence of intrusive breccia.

The Akagine rhyolite is composed essentially of quartz,
plagioclase and a little biotite.

The Jizodake rhyolite is aphanitic and more vitreous than
the above two.

Dacite

It occurs as a penetrating mass in the Jizdodake rhyolite.
It has phenocrysts of quartz, plagioclase, biotite, and horn-
blende in glassy groundmass.

Pleistocene

Pleistocene deposits include the Funaishi bed, the Tazawa
gravel bed, the river terrace deposits, and the Nantai pumice
deposits.

The Funaishi bed consists chiefly of mudstone and gravel.

The mudstone contains such plant fossils as Quercus crispula
L. and Fagus japonica MAXIM.

The Tazawa gravel bed consists of gravel, clay, and sand.

The river terrace deposits are composed of sand and gravel
mixed with a considerable amount of volcanic ash and pumi-
ce. The Nantai pumice deposits consist of pumice, volcanic
sand and ash.

Andesite

Andesites which cover a considerable part in the mapped
area comprise various types. They occur as lava flows and
tuff-breccia composing the Kesamaru, Koshinzan, and Akagi
volcanoes.

The Kesamaru volcanic rocks are divided into two types,
the Honkesamaru lava and tuff-breccia and the Maekesamaru
lava. The Honkesamaru lava and tuff-breccia constitute the
basal part of the Kesamaru volcano, and are composed of
augite-hypersthene andesite. The Maekesamaru lava occurs as
the latest lava flow from the Kesamaru volcano, and is com-

posed of olivine-bearing augite-hypersthene andesite.



The Koshinzan volcanic rocks consist of andesite tuff-
breccia and augite-bearing hypersthene andesite.

The Akagi volcanic material in the area mapped is divisi-
ble into three types, that is, the Nerizawa lava, the Mugiku-
bo lava and the Akagi pyroclastics. The rock of the Neriza-
wa lava belongs to common augite-bearing hypersthene ande-
site. The Mugikubo lava belongs to augite-hypersthene ande-
site. The Akagi pyroclastics are composed of fragments of
pyroxene andesite indurated with volcanic ash.

Recent

Recent deposits are the alluvial deposits developed along

the banks of the Watarase river and othes streams. They are

composed chiefly of sand, gravel, and clay.

ECONOMIC GEOLOGY

In the area mapped, copper ore deposits which are gene-
tically related to the Ashio rhyolite are of outstanding econ-
omical importance. Many small manganese deposits occurred
in the Paleozoic rocks in the southeastern part of the area
are of next importance.

Copper ore

Practically all of copper ores in this area have been mined
at the Ashio mine. This mining area is composed chiefly of
the Ashio rhyolite and the Paleozoic sediments.

The ore deposits comprise two different types; copper
lodes and so-called “Kajika” deposit, the massive copper
deposits of replacement origin.

The more than nine hundred lodes are found mainly in the
rhyolite mass and are classified into two groups, 60-degree-
veins and 100-degree-veins. The veins are 0.1 m in average
width and are from 300 to 2,000 m in length. The mean cop-
per content of the ores is about 1.7%. The vein forming min-
erals are chalcopyrite, pyrite, pyrrhotite, zincblende galena,



bornite, chalcocite, malachite, azurite, native copper, quartz,
calcite, and others.

The “Kajika” deposits are enclosed chiefly in chert of the
Paleozoic formation, and are from 100 to 370 m in diameter.
The “Kajika” ore is composed of chalcopyrite and pyrrhotite
with quartz, pyrite, and apatite, having nearly 1.5% Cu in
average.

The annual production in recent decades is about 3,000 met-
ric tons in copper metal. An ore dressing plant (about 1,000
metric tons per day) by means of heavy liquid and floatation
and smelting plant of copper, zinc, and lead are now in opera-
tion.

Manganese ore

Manganese ores are mined at the Kiurazawa, Rito, Nakano-
yama and many other small mines.

The ore deposits are present in cherty bed of the Paleozoic
formation. The ores consist chiefly of rhodochrosite, and has
about 35-40% manganese content in average.

Total annual production in recent years is about 6,000 met-
ric tons.

Limestone

Paleozoic limestone was once quarried at Umeda village.
Building stone

Building stone is quarried from the So0ri granodiorite near

Sori station.
Appendix : Mineralogy

From the Ashio mine, the occurrence of the following 41
minerals are reported.

Bismuth, Gold, Silver, Copper, Bismuthinite, Galena, Chal-
cocite, Stromeyerite (?), Sphalerite (Marmatite), Pyrrhotite,
Bornite, Chalcopyrite, Pyrite, Marcasite, Arsenopyrite, Witt-
chenite, Stannite, Fluorite, Quartz, Amethyst, Cuprite, Coru-



ndum (?), Cassiterite, Calcite, Siderite, Rhodochrosite,
Malachite, Azurite, Apatite, Vivianite, Ludramite, Fisherite,
Gypsum, Pisanite, Wolframite, Cordierite, Topaz, Sericite,
Pyrophyllite, Chlorite, Laumontite.

Among these, stromeyerite and ludramite have not been
found from other places of Japan. Galena, sphalerite, pyrrho-
tite, chalcopyrite, pyrite, arsenopyrite, fluorite, quartz, cup-
rite, calcite, siderite, rhodochrosite, apatite, vivianite, ludra-
mite, and laumontite show good crystal form. Chalcopyrite
often shows peculiar crystal habits such as platy and cubic
ones, and sometimes has moonlight like lusture caused by
characteristic fine striations on crystal faces. Crystals of cal-
cite are often aggregated in styles like rose flower, semi-sphere,
“scale of horse-mackerel” and others. Apatite often appears
in styles like long tube, coral and others. Pyrite enclosed in
chalcopyrite shows beautiful crystal which sometimes marform-
ed to prismatic, ditetragonal pyramidal or etc... Arsenopy-
rite, quartz, calcite, and apatite show different crystal hab-
its according to mode of occurrence, and some genetical rela-
tions between crystal habits and mode of occurrence are be-
came clear. The mineral assemblage in the Ashio mine indicates
the ore deposits to be epithermal on the whole, but it includes
also a few amount of microscopic crystals of wittchenite, stan-
nite, and cassiterite which are common in mesothermal or
hypothermal deposits.

In contact metamorphosed shale along the Koshinzan river,
near the Ashio mine, good crystals of cordierite trilling are
found. From the pumiceous parts of the Funaishi bed, many
small crystals of augite can be easily picked up. From mangan-
ese ore deposits, such manganese minerals as rhodochrosite,
rhodonite, and manganosite are found.
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