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   ( ) [1].   – 2437   [2]. -    

    , , .  -

      .      -

   (  f = FeO/ FeO+MgO = 0.23–0.27)    

 [3]  Fe  Ti.     ,   -

 1 , (f = 0.23–0.24, Al = 0,06–0,08 . .),   .   -

   f = 0.06–0.12       (XJd = 0.5–2.0).  -

     ,    .  

:         Grs15Alm30Prp44  Grs16Alm33Prp39.  

   An77  An50.    ,   An75–85, -

   Grt  Cpx     . 

   Hbl,     (Mg-Hbl)   

f = 0.05–0.10,  ,          , . .,  

  ,        : Opx + An75–85 ± 

H2O Grt + Cpx + Hbl + An50–60.  

-       (   Grt + O  + Pl),  

 Grt-Opx-Pl-Qtz  [4, 5]  8–9   770–800 º . Grt-Hbl  [6]   

  , ,         

,      . ,   ,   

     , ,  ,    , 

     . -     ,   -

     Grt-Hbl-Pl,  600–650 º   6–7  [6, 7].  

    ,    ,  -

   ,         .  -

    , /  (   ),   – ,   -

   0,8 .%   Ca5(PO4)3(Cl0.1OH0.9).  

         -

.       ,       (XJd= 2–

3 .%, f = 0.15–0.20).   ,    , g-Hbl (f = 0.20–0.25)  -
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  .     An60–80,  . ,   

Hbl-Pl-Qtz [7],  730–760
 
º          ,  

     . 

 -       .  

         ,   -

  ( .1).          -

    .      -

         .   

  5–10 .           

 (    2×2×0,3 ),      , 

    . 

 -         -

 ,    2  ( . 2).     , 

  .          

          , -

     Fe-Mg-Ca   .  

 

    
 

        .1.                                .2.    : 

                                                                                                       (1);  (2);   (3).  
 

                                                                                                                           1.  (Na+K)a –  (f )  :  

                                                                                                             1 –   ; 2 –    

 
            

    ,       

[8, 9].         Grs29Alm48Prp14  Grs26Alm51Prp16, . .  -

 .            H2O  

 : 3Ca3Al2Si3O12 + 5TiO2 + 2SiO2 + H2O = 2Ca2Al3Si3O12(OH) + 5CaTiSiO5.  

        ,    ,   -

      .        

, ,  , .  
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     .  , Hbl      

,     ,  500 ,      –    

, . . (Na+K)A<0.50, f =0.4–0.5,  . ,    ,     Grt,   

    ,       ,   -

    Ap  Grt   0.72 .%.  

Grt-Hbl      Hbl     [6]  

 750–770 ° .          -

,     640 ° .  
 ,   (750–770 ° )     -  

        780–800 ° .   -
        ,   ,  

    ,      = 8–9 , . .   , 
     - .    

       .  
  ,     ,   ,  -

          Hbl, Zo, Ap, Chl, 
Qtz, . .           -

      .  
  ,       ,  

        .    , -

        , . .  « ».  

      ,      -

     ( . 1).   , ,    ,  

   ( )  Na  K.      

          .     -

           ,   HCl  -

     [10], . .,        -

   .    ,   -

   ,    HCl,   -

  ,  Ti, Al, Si    .  ,   TiO2, ,   

              -

 .           .  -

 ,   , ,    aH2O   . 
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