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(stockwork)
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  Le Maitre (1989) (Total Alkali Silica) TAS

1

Winchester & Floyd (1977) 2 a

2
.(2b

3
(Didier et al., 1982)

(seriatic texture)

3

(pulse)

3

(Shelley, 1993)

(Pearce et al., 1987)

(hybrid)

(Shelley, 1993)

(chaotic twins)  

.

n  = 1.6932 ; n z

n  = 1.6717 ; n z

.(Shelley, 1993)

Z Y X

Z > Y > X

n  = 1.6563 ; n  = 1.6518 ; n  = 1.6803 ;

 n - n x

Z Y X

n  =1.685 Z = Y >X

(Burnham, 1979)

(opacity)

3
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(Shelley, 1993)

Kleiman et al. (1992)

XRD
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4 a, b

4 c Middlemost (1991)

4d

Pearce & Cann (1973)

5

 .(6a Rb/Y Nb/Y

Nb Rb

.(Edwards et al., 1991) Rb/Nb=1

(Rollinson, 1993)

(Soesoo, 2000) (6 b Nb/Zr Nb

Nb/Zr

Rb/Ba Ti/Y

(Soesoo, 2000) (6 c

7 a

33
(Khan et al., 2004)

7 a

Cr, Ni

Cr

(Cr) (Ni)

(Rollinson, 1993)

Cr Ni

(100Mg/Mg+Fe < 70)

Muller & Groves (1997)

7 b

7 c 7 b 7 c

  Muller & Groves (1997)

8 a

8 b

 .(8 c
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a 2
b (Le Maitre, 1989)

(Winchester & Floyd, 1977)

3
PPL
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(Pl2 Pl1 PPL
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5
B,D C a (Pearce & Cann, 1973)

(CAB) b (A)

(D) c (OFB) (IAB)

(B) (A) (C)

D

6
Nb/Y Rb/Y a

Nb Nb/Zr b (Edwards et al., 1991)

. (Soesoo, 2000) Ti/Y Rb/Ba c

a 7
Ewart (1982)

Khan et al. (2004) Temel et al. (1998)

b, c  Wood et al. (1982)

.(Muller & Groves (1997) Thompson (1982)

1

AN15AN14AN13AN12AN11AN10AN9AN8AN7AN6AN5AN4AN3AN2AN1Major  Oxides 
(Wt%)

///////////////SiO2
///////////////TiO2

///////////////Al2O3
///////////////Fe2O3
//////////////FeO
///////////////MnO
///////////////MgO
///////////////CaO
///////////////Na2O
///////////////K2O
///////////////P2O5

///////////////

///////////////#Mg

CIPW Norm

///////////////          Q

-------------/-C

///////////////Z

///////////////Or

///////////////Ab

///////////////An

/////////////-/Di

///////////////Hy

///////////////Mt

///////////////Il

//////////////Ap

///////////////

2

AN15AN14AN13AN12AN11AN10AN9AN8AN7AN6AN5AN4AN3AN2AN1Elements
(ppm)

Cr
Ni
Co

Cu
Pb
Zn

>>>>>>>>>>>>>>>W
>>>>>>>>>>>>>>>Mo

Rb
Ba
Sr
Nb
Zr
Y
Th
U
Ce

4
b a

c (Irvine & Baragar, 1971)

(Middlemost, 1991)

.(Le Maitre, 1989) d
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a 8
. (Muller & Groves, 1997) b, c

622 1379
123 "1:250000 1369

1385
.150 161 59

1383
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135
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