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Valizadeh & Cantagral, 1975; Mazhari, 2008
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e,f

D‘Lemos, 1996;)

(Yashikara & Yamawaki, 1999; Kumar, 1995; Kumar & Rino, 2000

(Barbarin et al., 1989)
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(Aspect Axial Ratio)

- (Kinking)  "

c-

(Vernon, 2000)

e

b-

(Silva et al., 2000; Kumar & Rino, 2000; Vernon, 2000)

(Kumar et al., 2004 ; Arvin et al., 2004; Silva et al., 2000

 (Paterson et al., 1989; Vernon, 2000)

i, h, f, g, b, a-



(Blake & Fink, 2000)

XRF

FeO(t) 2

Na2O K2O SiO2

K2O FeO(t), MgO, CaO

Na2O

SiO2 FeO(t) Ni, Cr

Co Cr, V

SiO2

Kumar & Rino, 2006

(Arslan & Aslan, 2005; Bonin, 1990

SiO2

Donaire et al ,2005 :

 –



(X) (En)

ppm (XRF)

EN- 46 EN-40 EN-59 EN-15 EN-5 EN-42 EN33-b EN33a EN-22 En-1 G- 46 G-59 G-42 G-15

SiO2 53.00 57.56 56.11 59.90 52.21 56.92 54.67 55.59 52.80 55.66 66.1 66.3 61.5 66.0

Al2O3 18.75 15.18 14.70 14.02 10.92 14.88 12.20 12.79 11.35 13.04 11.7 12.3 13.2 12.0

FeO* 7.22 11.23 11.92 10.81 12.86 11.54 12.14 12.55 8.11 11.88 6.5 5.2 7.7 6.7

MgO 3.73 2.32 3.36 2.87 5.94 3.86 5.78 3.77 11.80 5.58 3.0 2.7 4.3 2.3

CaO 6.42 3.69 4.02 4.53 10.24 4.19 8.51 7.12 7.41 7.64 3.1 3.8 4.7 3.8

Na2O 3.85 1.49 2.09 3.19 2.01 2.51 1.81 2.10 1.27 3.41 2.5 2.6 3.0 3.0

K2O 3.08 5.70 3.58 1.85 1.93 3.40 1.45 1.82 3.55 0.63 3.7 4.3 3.6 3.2

TiO2 0.73 1.01 0.84 0.67 0.79 0.88 0.79 0.73 0.44 0.53 1 1 1 0

MnO 0.17 0.15 0.10 0.09 0.19 0.11 0.13 0.12 0.23 0.14 0.1 0.1 0.1 0.1

P2O5 0.47 0.13 0.20 0.26 0.20 0.24 0.16 0.16 0.04 0.09 0.2 0.2 0.2 0.2

Rb 118 192 180 142 96 182 72 84 171 53 153 152 138 149

Sr 406 147 237 292 248 237 335 322 150 197 269 291 471 298

Ni 19 24 17 16 32 20 27 16 263 43 27 19 28 18

Y 13.41 21.72 17.50 19.67 14.11 16.91 11.65 10.93 22.90 14.24 16.4 16.4 15.0 18.4

Cr 30 111 47 10 107 48 101 92 1060 423 115 32 33 26

Zr 218 209 164 232 149 162 149 139 59 178 218 214 258 219

Nb 17 23 18 23 13 16 11 10 5.90 11 15 15 20 18

Ba 899 2141 1732 1387 1640 1831 1632 1529 885 1068 1242 1082 1046 913

La 63.40 34.34 17.40 28.41 25.25 25.54 23.24 17.49 18.60 22.37 17.3 26.3 25.9 16.2

Ce 110.00 180.68 73.98 84.22 84.75 56.47 117.39 136.62 38.30 51.54 117.1 158.9 196.6 124.6

Nd 35 44 27 31 22 24 20 17 20.10 29 25 37 27 29

Sm 7.18 6.60 5.32 5.88 7.70 8.88 6.27 7.07 4.67 6.43 5.7 7.8 6.3 6.4

Tb 0.74 3.44 3.10 2.22 3.93 3.26 3.44 3.55 0.74 2.46 2.0 1.6 1.8 1.5

Yb 6.81 7.50 6.49 6.37 8.50 6.93 7.84 6.39 2.62 10.11 7.8 6.8 8.0 6.6

Hf 3.80 4 4 4 6 4 6 6 1.80 4 7 4 5 4

Ta 0.6 1.0 1.1 1.1 1.1 0.9 0.9 1.0 0.40 0.85 0.98 0.91 0.99 1.08

Eu 1.24 3 2 2 4 2 3 2 0.59 3 1.00 1.00 1.00 1.00

V 129 117 92 72 92 98 92 84 195 58 65 56 56 46

Pb 11 43 25 36 30 28 23 20 15 40 45 44 28 42

Cu 43 9 10 6 23 10 23 24 47 7 27 10 12 8

Co 18 25 23 17 28 23 24 25 37 19 15 12 14 11

Zn 63 107 78 71 84 76 77 80 93 73 72 63 69 65

Cs 2.67 47.50 19.54 14.05 27.76 23 16.47 20.62 10.25 15.51 13.5 8.0 9.7 3.9

Ga 5.99 21 22 23 22 22 21 21 14.40 26 23 24 23 24

Mo 2 3 4 3 4 4 4 4 2 3 3 3 3 3

Sn 1 6 6 6 6 6 6 6 2 6 6 6 6 6

Th 14.05 25 16 21 6 15 6 5 6.34 14 19 24 20 21

Sc 3 2 3 3 2 3 4 3 2 3 3 2 3 2



G-1 G-33b G-22 GX-40 X-22 G-33a G-5 F1 F2

SiO2 62.76 68.23 57.76 64.68 60.39 59.07 63.22 64.2 62.3

Al2O3 11.42 13.26 15.09 16.90 12.14 12.05 11.41 15.7 16.7

FeO* 7.34 4.86 13.61 5.06 10.57 10.61 7.46 6.0 6.2

MgO 4.51 1.35 3.82 11.75 3.83 4.31 4.49 1.8 2.4

CaO 4.98 4.07 0.72 2.44 5.82 5.34 4.58 3.6 3.4

Na2O 4.04 3.18 0.95 2.30 3.1 2.12 2.03 3.3 3.3

K2O 1.64 2.46 6.18 3.64 2.4 2.23 3.28 2.2 2.7

TiO2 0.61 0.57 1.08 0.69 0.68 0.86 0.67 0.7 0.6

MnO 0.08 0.04 0.17 0.11 0.12 0.07 0.09 0.1 0.1

P2O5 0.11 0.14 0.11 0.16 0.15 0.20 0.17 0.3 0.1

Rb 76 101 185 138 136 91 127 162.5 142.5

Sr 243 402 90 360 357 398 319 260.0 294.0

Ni 42 20 34 21 22 20 24 22.0 19.0

Y 14 11 19 18 18 9.62 15.63 27.2 17.1

Cr 284 22 121 48 63 51 110 100.0 100.0

Zr 218 294 197 109 130 206 213 235.0 145.5

Nb 14 13 19 19 17 11 14 19.0 12.0

Ba 1246 1184 2249 1502 1393 1793 1376 353.0 250.0

La 28.62 15.51 26.18 21.96 19.67 15.28 27.95 37.3 37.7

Ce 89.88 157.50 130.32 59.37 64.20 172.04 121.97 74.7 71.3

Nd 33 11 35 29 36 9 32 27.2 27.1

Sm 7.56 3.08 5.84 7.75 5 2.45 8.16 5.4 4.7

Tb 1.77 1.52 3.93 3.93 4 2.71 3.93 0.8 0.6

Yb 9.87 7.02 8.79 7.03 7 6.91 7.44 3.1 1.6

Hf 4.00 7.00 5.00 7.00 7 9 7 7.0 5.0

Ta 0.95 0.89 1.26 1.01 1 0.96 0.91 1.7 0.9

Eu 2 1 4 3 2 1 2 1.1 0.8

V 67 62 122 83 77 95 73 64.0 130.0

Pb 34 25 56 32 30 23 34 _ _

Cu 7 32 17 31 27 42 32 _ _

Co 13 11 26 22 20 20 17 14.2 14.2

Zn 70 75 98 77 75 79 75 56.0 53.0

Cs 16 16 38 20 18 21.91 20.70 9.5 7.0

Ga 24 25 21 22 22 22.00 22.00 24.0 20.0

Mo 3 3 3 4 4 3 3 _ _

Sn 6 6 6 6 6 6 6 2.0 2.0

Th 23 10 14 9 11 5 17 17.0 18.0

Sc 3 4 3 3 3 2 3 _ _

c

d

e

f

a

 (And)  

(En2) b

c

e (EnS7) d (EnS7)

f (EnS42)

(XS48)



b a

d c

e

h

i

j, K, L

SiO2

Shand (1943)

(Frost, 2001) SiO2 MALI = CaO - Na2 2O
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