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  4  
 -

3  
 

 -  

ICP-MS, 
-

  
4 %)

 

 -   

.  6A 38A 39A 55 6B 38B 39B 40 T-40A T-40B T-40C T-40E 

 
SiO2 46.1 44.1 46.7 49.3 45.8 48.1 47.1 49.2 33 30 31 32 
Al2O3 15.2 16.5 16.4 14.8 14.5 13.4 14.2 13.1 4 4.5 3.5 2.5 
Fe2O3 17.3 19.2 17.3 13.7 16.6 15.4 16.3 16.7 32.4 31 33.3 31.5 
FeO 0.3 0.27 1.37 3.7 0.4 3.1 1.4 1.8 5.4 7.8 8 8.5 
CaO 9.8 5.42 7.68 7.2 10.3 9.2 8.5 9.2 8 7.7 9 6.3 
MgO 3.88 4.17 3.47 4.27 3.52 3.5 3.7 3.1 4.6 5.71 3.7 6.5 
TiO2 4.47 5.51 3.98 2.85 4.5 4.1 4.6 3.9 11.0 12 10.5 11 
P2O5 0.21 0.57 0.31 0.22 0.3 0.21 0.6 0.2 0.6 0.7 0.5 0.8 
Na2O 2.42 2.44 2.6 2.23 2.1 2.3 2.7 2.2 0.5 0.3 0.4 0.4 
K2O 0.26 0.71 0.63 0.34 0.5 0.4 0.3 0.26 0.2 0.1 0.04 0.03 
L.O.I. 0.02 0.59 0.1 0.99 0.8 0.2 0.3 0.1 0.1 0.2 0.1 0.1 

Av 99.8 99.6 
) 

Cr 66.9 68.3 66.3 345 65.7 65.3 67.1 64.5 76.6 109.9 73.7 52 

Ni 16.8 14.1 13.7 22.8 17.9 14.4 15.7 16.4 27 26.3 33.8 40.2 

Cu - - - 200 - - - - 3.2 - 7.7 9 
Zn 173.7 178.5 166.8 109.3 181.7 180.2 171.8 159.3 188.6 195.4 180 210 
Zr 42 45 60 54 47 46 58 51 65 71 62 74 

Rb 19 18.7 17.5 5.2 17.8 17.8 16.5 15.2 1.4 1.6 1.8 1.7 
Y 18 20 21 13.7 22 23 20.6 21.3 40 38 39.2 37 

Ba 280 286 278 102 292 273 265 247 20 18.5 19.2 18 
Pb 38 52.3 50.8 46.8 40 54.7 52 49.2 55 53 66.5 70.4 
Sr 452.6 466.4 455.8 417.1 473.2 472.6 465.2 417.1 298 325 266.1 263 

Ga 3 4 5 6 3.1 3.6 5.1 5.7 - - - - 
V 502.1 533.8 539.7 102.5 506.2 522.2 535 518.5 2332.8 2411.4 1679.2 1435.5 

Nb 7 6 5 4 6.4 5.8 5 4.1 - - - - 

Co 291.3 312 305.8 129.4 286.2 317 310.2 329.4 653 791.5 587.7 567.5 
U 0.2 0.25 0.23 0.18 0.25 0.3 0.24 0.19 0.2 0.1 .26 0.3 

Th 0.75 0.8 0.6 0.54 0.8 0.7 0.4 0.44 0.22 0.2 .12 0.1 

Mn 2943 2864 2870 2640 2845 2765 2723 2678 6285.5 6634.8 5712.7 5357.8 



23 

 

 
- -

5). 
  

5. 

 -  

 
 
 
 
 
 

 

 
-

-

I 
2.6.1.2612-

 
 

-
226Ra, 232 40

6
 -99/2009), 

 
  -94). -

 

(
 

-
Blyth and de Freitas

Blyth 



24 

 

and de Freitas, 1974). 
  

 

 
 238U, 232 40  

  
 -  

 

, 
3  

, 
%

 

, %
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, 
2  

, 
2  

 

  

2S
O

4)
 

46 2.40 0.50 0.31 0.02 7      
23 2.20 0.42 0.23 0.01 1873     

28C 2.53 0.52 0.16 0.06 1747     
34B 2.55 0.40 0.14 0.05 1822     
54 2.57 0.38 0.2 0.03 1878     

36B 2.51 0.39 0.22 0.09 8      
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