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RZEEE-TRIKT, SEEAENESN, KEFTHRaKkBET, BEMELYDZ
EREMEEARTH 24 HANA TR ZEFHE, BHERB LI FROR 7 o R
HAFRBYBHEWR, TTEERMETELRERETE (RERBCEHZARTE
TRERAL) , ART BT 38 2 BB R K M2 B & R 38, S FEBL I TE o

= 7

o] = 4 R 1 =5 on F E:W
17 &=} (K1.70N30.07j1.se(Mg5.77Feo.zs)a.05(0H,F)s.szsiﬁ.uAlz.ssochz

K1.86Mg6.05(OH, F)3.92515.11A12.95021.62
KMgs.05(OH, F)s.108i2.25Al1.48011.17
KaMgs.5(OH,F)4.2Si5.56A12.8602a.07

ZKyMgo(OH,F)a(Sis.s410.6)eA1s0u0

18 - - &= <(K‘1.95N36‘.09)2.Oé(Mg.’S.MFCO.ss)E.77(OH,F)4.MSi5.25A13.78022.88
K3.06Mgs.77(OH,F)4.12Si5.25A15.73021.88
KMgz.53(OH,F)s.01515.52A11.82011.20 -
KaMgs.66(OH,F)4.02515.1A15.64022.40
Ka(Mgs.eoAlo.aa)s(OH, F)s.02(Sis.12A10.86)eAla 340,00

Z=KMge(OH,F)4SicAl;020

19 &= (K1.88N20.106)2.08(Mgs.18F€0.52)5.20(OH, F)s2.50S15.84Al5.77030.57
K2.qugﬁ.'lo(OH,F)s.505i5.54A15:77022.67
KMﬂga.u(_OH, F)1.20S12.80A11.53010.8¢
KoMgs.50(OH, F)a.40515.60Al3.66021. 60
Ka(Mgs.5Al0.5)s(OH,F,0)4(Sis.6Al0.16)5.72A12040.00

ZK;Mge(OH, F)aSisAlsOs0

20 &=t (K1.95N29.00)1.06(Mgs.05F€0.80)5.42(OH, F)1.80Si5.28A15.51022.2a
K; .96Mgs.43(OH, F)1.80515.28A15.51032.22
KMge.75(OH, F)o.s15is.60A11.79011.30
KzMgg.50(OH,F)1.825i5.58A15.58020.08
Ka(Mgs.5A10.5)6(OH,F,0)4(Sis.asAl0:62) Alz.2¢030.45

ZK:Mgs (OH,F)sSisAl:Os0

21 &= (X1.66N20.83)1.90Mga.54Fe1.52(OH, F)a.89S15.40Al2.77030.97

' Kl.noMgt.sai?e1.52(0H,F)2.395i5.49A_13. 77022.77

KMgs.43Fe0.76(OH,F)1.20S12.76A11.8002a.03
K3(Mga.s6Fe1.52)8.38(OH, F,0)4(S is.52Al0.48)6Al2.3020

2Kq(Mg,Fe)s(OH,F)aSisAlaOn0

22 ES=fE (K1.68N20,35)2.05(Mgs.c1Fe0.52)6.15(OH, F)1.07S15.80A 2570378
Kn.osMgo.m(OH,F)stSis.ssAiz .57023.70
KMgz.00(OH,F)o.06Si2.78A11.80011.1a

=K aMgs.08( OH,F,0)4(Sis.56Al0.4¢)eAl2.16020

2 K;Mgo(OH, F,0)sSisAla0m0
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(=88 = 8 %

5 THESHMED, HESTSE &EMm, N, ERAHREMELA (B5), M
K HEIR/NIIES FeO &RAGERIZIL(EGC), EIIMARBKR, FeO MARAIE,
gufaEN, FO MARR®, MHE L0 &RMIER, ITLE N, S5kinfsals s
AR BT S, ) L0 &RE&®, N, MA/NE 7)), HEfAEKR(E 8)o

Ng

1.59
1.58

1.57

1.56

1.55
P , FeO

S5 HEREE FO FREITE Ng RE

2v Ng
161
35 :
1.60
30 {5 h _-13
1.59 127 ) G
25 2‘“'7'3'-6
158 a1
20 : :
157
15
1:56
10 . ) BHP 24
10 12 14 -16- 18 20 22 %E?%Lx

6 8 10 12 14 16 18 20 FeQ
6 ERFARERASL FO FREHARA B7  SERFAENITIEE N, 5 L0 RRRE

R, EHORTT AR B, B p 2 P E T BRI F RS T sk ET &
. Fe B Li. M4 &, —BRKERZH-BSZE—SAR T — @SB RAG, 2k
ML EI R (Fe, Mg) ABMIRDS R Li &RO0EMT R &H S0k, Bl 25
ZRER Sl — AR AR 5°0—7°; SRR AILE M. 20°—30°, ERB(RAPEHE
ATk B EAF RIS 40°—50%, BEAH N, = 1.600%, BEERA N, = 1590+,
SRR TR N, = 1.580%, $ERFFM N, RISET 1556+, MARESELROAZER




o2 w R ® #® i 4

B2 2 MR RIFIERF & T X — B, Hih, e AR N, R USAKrE
TREREATIRARI S

—2V,

35°
30°
25°
20°
15°

10°

10 1.2 14 16 18 20 24 26
E8 SERPEAEEASL LLO FERRE
=€ = B
AR & FR B 5 Y2 2 MRS R, T IR R R 5 , &4 R K

A BB BT ERE, Hik, ZHBXRTHEBT BN 21 5&ZHFH FeO
HBBE, N, 5hEATRREZIEMARRTE R, MU D _EE#,

Xk FOR

(= £#£.7 B X

ARz AT, S ARRREIETUC R R BT X e, RIS RRAREE
WMEK 8,

MR 8 AT AEH, 3, 105 63A BRERZX SHE SRR IR A =5, =& 2
Bz 5, BRTHA K §HE ol ﬂé?’;ﬁé‘é SRR EE d(kX) fi, 63A F 3.311kX, 10 54 3.293
kX,3 B35 2.201 kX, #HALFERSE,EIFE R FO 5 Li,O %9%% A&

63 A FeO &&J 17.98% Li,0 &85 2.61%
5 10 Z FeO &&HN 17.10% Li,0 &&H 2.79%
#4532 FeO £ 87 11.38% L0 &&H 3.50%

Fet+ pyES 74220 0.83 kX, Lit OB TF4ER 0.78 kX,

S R A R, S T IR dX)fE 5 ¥ B % (e, b, ) BRIEL, BIEESK
Bk, BEBEER AR, Fert WETEEE Lit WETFRIK, @M Ft GRES,
Lit (a8 EkD, BIRK, & EIEIRRKR, UB 63 A Ik 10 SRR EMERR, K3 5
BB Ko

B b, B X BT, [ Lit % Fe't MR RFROEBRIER, 4T diE

* X RFORSRULIR R A FUR S R Zee R B iRt



185 RARS: EHRE{WERE R SHEXRDREH ZRNAA 103

=z 8

= E=2 3 T = 10 63 A % %ﬁi}ﬁé% Zinjifwaﬂite L1
d(kX) 1/1, d (kX) 1/1o 4 (kX) 1/1o d (kX) 1/1,
9.856 100 9.945 100 9.889 100 10.00 100
4.514 20 4.543 10 4.531 15 4.57 20
3.853 15 3.841 20 3.849 10

3.621 50 3.624 40 3.588 40

3.291 100 3.293 100 3.311 100 3.34 100
3.068 60 3.091 50 3.096 50 3.14 20
2.874 70 2.876 80 2.881 60 2.89 20
2.657 20 2.659 B 2.671 20

2.576 80 2.599 80 2.603 80 2.62 80
2.466 20 2.467 40 2.470 30 2.48 40
2.397 40 2.397 10 2.400 50 2.43 80
2.246 10 2.257 50 2.289 20

2.133 40 2.144 50 2.146 60 2.18 80
1.970 90 1.970 90 1.977 90 2.00 80
1.922 5 1.917 25

1.877 10 1.889 10

1.804 10 1.825 5 1.823 10

1.718 10 1.716 10 1.732 10

1.641 90(58) 1.644 90(5) 1.651 90(%) 1.67 80
1.590 10 1.595 10

1.550 10 1.553 10 1.54 80B
1.513 70 1.520 70 1.519 80

1.449 15 1.450 10 1.459 10 1.47 20
1.408 15 1.410 10 1.421 15 1.43 20
1.370 10 1.370 30 1.380 10

1.334 40(58) 1.344 40(%) 1.349 60(5E) 1.36 60
1.308 15 1.315 15 1.318 10

1.287 30(%8) 1.289 20(58) 1.294 25(%) 1.30 40

* RBRER AT MR ISR R P 1E BILR B 58 R B R T A E S
RHEE RO 2540, T AT 5 T I EE R AR AT A HE s g8 B b ZE i 2 b,
(= £ = &5
ERRX KBRS RE 9,
A, BERERFR S TEE B R

KREBNEREPZRER, EHBEE, EREVIIRIBIRMT , TFEpEBSF
R ER BRI HRZ 2B, A PN ERER, RS R, HEARS
B, ERMETRAT £ AMEEG, HaBk(ERERTENE) W SIRERZFRE
—EHdERIL (AE 9). N, BRALTEEEET MAPEHZIEKS, BREH, ib
M AERFLERARBSEE, MEENGERM MEERESICA LT S INE,



104 H B’ = R 45 48

*£ 9
: & F ‘MM
& = 19 & 5 21(D
& = # & = B
-d (kX) 1/To d(kX) 11 4 (kX) /1, - d (kX) 1/Io
10.00 100 . " 10.00 100
4.57 20 5.02 20
4.20. 10 , 4.57 40
3.80 | 15 3.67 40
3.65 30 3.64 10 3.69 60 3.67 40
3.35 100 3.35 100 3.36 100 3.35 100
3.15 60 3.15 20 3.14 - 60 3.13 20
2.91 70 2.90 18, 2.909 80 2.89 " 20
. (2.277) 40
2.63 80 2.62 90 2.615 80 2.62 80
2.51 10 | 2.s52 40 2.515 80 2.51 40
2.48 60
2.42 70 2.42 40 2.425 80 2.435 80
2.35 5 2.30 8
2.27 105 2.280 20
2.17 90 2.17 80 2.17 100 2.175 80
1.99 100 2.00 100 2.006 100 1.998 80
1.90 20 1.92 15 2.190 20 1.906 20
1.83 5 1.84 4 (1.841) 40 .
1.73 . 10 1.74 10 1.741 - 20 1.742 20
(1.688) 20
1.664 100 1.67 90 1.670 100 1.669 80
1.64 5 1.643 10
1.59 10 (1.576) 10
1.565 10
1.530 100 1.54 90 1.531 100 1.533 80
(1.503) 40
1.470 10 1.48 10 1.470 20 1.475 20
1.430 30 1.43 : 3 (1.434) - 20 1.432 20
1.390 15 1.39 ] 1:397 10
1.358 100 1.36 85 1.362 100 1.358 60
1.320 25 1.32 60(5%) 1.324 60 1.333 20
1.305 50 : 1.307 60 1.305 40
1.265 10 1.26 20055 (1.265) 10
1.258 50 1.258 40
1.218 30 1.21 15 1.219 60
1.190 1.19 . 10
1.170 . 1.13 40
1.130 60 1.08 10
1.06 40
1.04 30 -

EEF PN ERSFNEARS @'&%?@?3@@2@2%,%ﬁﬁ%?@’r%ﬂté’ﬂﬁ%(@ﬁ),&b
B, EXASRKAZEBMNBS, A MKA  EEENIBIMSIBS, BIERE
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TR, T B A LM RIEE MBS, N, TR NEERKRTAEE, MAKES T
B, EEZERFFERBE R, UMK, FRAWKOHEMIES, AFTYERZER
2, A5 S aMER, ki AER(ELD, BEAWEN ALK,

5,

B9 BRMEERAEZETREVREL) A 10 PEREEERENE ZE THE(//R)

Or Ekf OlRKA THE
BE=R Zi ¥R

ab KA QA

ZgERE  ap KA

11 mIEHE(CEERRNIER AN TRE(/ L)

i Ei

1. A7 RS2, B RS B 3 e S T - R P B, e,

@ $:8 = KFey Li,AL[SiuALO,]1(0,0H,F);s

@ $ERHF KiFeiLizAlL[SinAl0n](0,0H,F)s

@ BH-S#ERR KFes' (LinsAlys )ALl SisAl04,](0,0H,F)g

@ BEE-SRSETH KiFey (LizsAlys)sALSipALO,]1(O,0H,F)s

® BEERTF K.FelLiAlL[SinALOw](O,0H,F ),

® EBE=F Ky(Fe,Mg)sli;Al,[ Si;AliO41(0,0H,F )

FEOCORSMELRBTIANIS, OESHESRAL A TEIKABMENIE
BAET, @ RSMEERSE SKCEZEMT S, @L R RHAABARZIA R B, T



106 Hp i = #H 45 &

UgEOERFE,

2. = KRR BRI S LR FeO BB, WA FO BIRL,
Li,O HHRAIE I, XRPARERE BEBN DTN NS S ST, NI BR
f, BHERBETHERRENTREL: SEREERE, B P& Li, F B LiF
BITERS LI, S RAR B m BT TR REHR/ER, Y R” — (Li + Al) 89 REBE R
B AY R” (Fe, Mg---++ ) wapk (Li, AD), TéF (LiAD) 5 R” B9800 F, 24
YE RHEATR: , AN AN AR IR TR — R AR 2 HZERERA ,, XM O-a0*hEERE B Sioxd
¥ Al BBk 5E o

AT, IRFTE M FASRER, BVAP KTER A B L, T b E g #a gr
FretE A — R B RS, RN, AT A, e A T, UIFBEMMBTmE L,
175 AT B B e R p SR 5 5, IR T RT e s X 84 €8 25 P9 28 T el JR = A3 AR T Ao

3. % FeO MM/ R LuO FOIEMN, R0 WIS TR 4 A i A 2 Mk«
Bl FeO &RAIK, L0 &EAD, EHMARK, AFESHERS, EHAaKE, FHik,
- A=A S BT, TR Bl R R

4 ESE T, RS SRIERBNRIRT, NM4EERN: EFERA—E
AL AT Y, TEEEKERT Li 5 R” F—EEEATTAELAERK—FHEE
S HESN S ERSE, R EREEEE R+ EE, TE—ERE
PZESh

5. AR E T ENRBRENME, R BRI R E ST E, RYEAZER R4
s, FFF A R IL AT WIREZ K& TS, IS ZPEEHMMNEAN, Z3t4r
W B IERA BEA ARSSEERNARE HE FNKAE, R TR EERE, BB
B L, F& EF, R T KARBSBSE, AR THE, KA RERRE,
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A STUDY ON MICAS IN ASSOCIATION WITH GREISENIZED
GRANITE AND SKARN

Huane Yun-uur Du Smwou-nua CHao CHUEN-LIN

Abstract

The micas, which are in association with the greisenized granite and skarn, were
previously described as lepidolite and protolithionite. According to the present detailed
investigations, the variety determined as lepidolite in greisenized granite should be
zinnwaldite. protolith-zinnwaldite and the variety determined as “protolithionite” in skarn
is actually the phlogopite with the exception of the variety, occuring as veins, which is
of protolithionite or protolith-zinnwaldite.

These lithium bearing micas may be ascertained to consist of six species based on
their chemical and physico-optical properties:

1. Zinnwaldite K Fes;'Li,AL[SiuALO,] (O,0H,F);

2. Zinnwaldite K FeyLi;AlL[Si13A104,] (O,0H,F);

. 3. Protolith-Zinnwaldite K Fes (LizsAlys)Al[ SisAliO4] (O,O0H,F),

4. Protolith-Zinnwaldite K Fe; (Li,sAly.s)sAL[Si AL O] (O,0H,F)y

5. Protolithionite K Fes LizAl[SipAlO4] (O,0H,F),

6. Protolithionite Ky(Fe,Mg)sLiAL[SinALO,] (O,0H,F),

Species 1, 2 and 3 occur in the greisenized granite; species 4 occurs along the contact
of the granite with the skarn; species 5 and 6 occur in skarn (as veins); species 2.
Zinnwaldite, is of wider occurtrence.

The higher content of FeO and the increase of Li,O with decreasing FeO are the
chemical characteristics of the Li-Micas. These phenomena show that the original mica
in granite might be rich in Fe, and probally a biotite. The process of biotite converting
to Li-micas is suggested as follows: As soon as the granite had been formed, Li and F
in the residual magma were combined to form LiF. In turn, during the ascension of
LiF, the biotite, already formed, was replaced. In accordance with the form
R” (Li + Al), the R” (Fe, Mg...... ) of biotite was replaced by Li, Al gradually. Be-
cause of the difference in valence between (Li, Al) and R”, there must be a supplement
during replacement, and this supplement for valence would be furnished by Si to replace
a part of AL

The result of the geological survey also indicates that the original mica is a biotite.
Since the granite of this region belongs to the Yenshan period, which is generally biotite
granite in South China.

The physico-optical properties of Li-micas show a regular change with the decrease
of FeO and the increase of Li,O. The lower the FeO and the higher the Li,O, the larger
the otical axial angle, the smaller the refractive indices and specific gravity and the
lighter the colour. Therefore, we can utilize the physico-optical characteristics of the
micas to evaluate its chemical compositions approximately.
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