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) ://  ://(

            
     

 *  

         

 :   )    (       
           .          

                     
        .          

  )  (    ) (    
 ) (  .          

 .                 
     .             

          .         
       .           

                   .
                

                  
  .

 :       .

 
           
          

        ][. 
          -
          

        

          
   ].[       

    )     (
         

        
        .

   : :)(  :hahmadi@mail.uk.ac.ir 

     
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         

 
       

) SEM (  . 
    LEO 1530

)EHT=15.00 kV, Mag = 2.00KX, signal A = BSD (
      . 

        
 ).(   

JEOL JXA 8900 SUPERPROBE   
           

 .

1                    
)             .( FeO(t) =  FeO + Fe2O3 Mg# = [Mg/Mg + Fe] 

       
H9 H34 H36 H47 H77 H80 H32 H35 H50 H33 H37 H48 D10 D11 

SiO2 / / / / / / / / / / / / / / 
TiO2 / / / / / / / / / / / / / /
Al2O3 / / / / / / / / / / / / / /
Cr2O3 / / / / / / / / / / / / / /
FeO / / / / / / / / / / / / / / 
MnO / / / / / / / / / / /  / /
MgO / / / / / / / / / / / / / / 
CaO / / / / / / / / / / / / / /
Na2O / / / / / / / / / / / / / /
K2O / / / / / / / / / / / / / /
NiO / / / / / / / / / / / / / /

Totals / / / / / / / / / / / / / / 
Oxygen(p.f.u)              

Si / / / / / / / / / / / / / /
Ti / / / / / / / / / / / / / /

Al / / / / / / / / / / / / / /
Fe3+ / / / / / / / / / / / / / /
Cr / / / / / / / / / / / / / /

Fe2+ / / / / / / / / / / / / / /
Mn / / / / / / / / / / / / / /
Mg / / / / / / / / / / / / / /
Ca / / / / / / / / / / / / / /
Ni / / / / / / / / / / / / / /
Na / / / / / / / / / / / / / /
K / / / / / / / / / / / / / /

tot.cat.              
Mg# / / / / / / / / / / / / / /
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             . . .

   
      

          
   º/º 

 º/º     
    ).(     

         
            

      ].[   -
          

         
   )    (

 ] .[        
          ][ 

             
  ][.        

        
   ).(  

          -
            

          
.

  

        
     
       . 

        .
      
    . -

          
 .      -

         
       ).(

       
     %     -

   .     
    .  

        
       . 

          
 .       -

           
  ).(

1          :  I11 ) .(:  
         .:         

   )         .(        
  :

atg = antigorite, chry = chrysotile, liz = lizardite, ol = olivine, opx = orthopyroxene, ref light = reflect light, xpl light = 
crossed polars light, SEM = Scaning Electron Microprobe       
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         

2                     .   
           ) .         
.(

      
 .     -

           
            
            

     ).(    
         

      ].[    
     .     

           
         

).(    
        

  .      
          

  )   ( . 
           

      ).(

  
      

           

  .       
        

     .    
      

       
      :

         
  .         

     .  
      . 
         

   .    
  .        
            .

        
       ][  

          
          

            
      .    

         -
     .

3             .       
       .               

.
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             . . .

    :Wicks 
][        

        
          
  :  :    

      .   
        )-

     .(  :  -
        .

         
          

)     .(
 :       

 .          
      )   

  .(
      

           
Wicks  ][         .

          -
          

 .         
          

    )      (
        . 

         
            -

          
 .          
     .    

        -
       ].[ 

          
)Kernel (  ][      

         
   .     

         
       :

 (  )Mesh texture(  
)Hourglass texture (      

         )
  .(      

       ].[
           

         )-
 (   .    

             
 )(  )(
   . SEM     

        
  .

( )Banded-growth texture :( 
         

        
         

       ).(
Francis][          

            
      .

4      )   .(              
   )   .(              .

            .
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         

 

5     SEM .            .  
       )  .(

( )Polygonal texture :(   
         

        
)( SEM .(     

       
    ].[      -

        
      ).( 

        -
          

    .        
         .  -

           
       )

.(
     

          
  Wicks  ][ .   

       
          

          
            

        .
       

          
        

         
         

       .
        
 .          

  )    (   
      .   

      )  
  (      
 .           

 6    SEM .       .    
 )  .(
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             . . .

7             .        
                 )   
.(

       -
            

  )       
      (   .

     )    
 (        

          
               

     .   
         

           
          

  ].[
     :  

          
           

  .     
        

             
 .     

  .      
         . 

           
         )strain 

cap (        .
        -

          
          
   .    
 .      

          
          

           
     ).(   

 Wittaker &Wicks][    .
         

          )
.(     Moore 

 ][   .

8            )   .(      -
                      .
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9                 )   .( 
                         

      .                
  .          .         

    .

  :       
            

          
      ].[      

         : -
   ) (    

).(          
           

  ].[      
      )

 (   )(     
          

   .      
            

             
     .    

   ].[   
         

            
     ).( SEM   

          
    )(     

          
            

        .

 :     -
   :         

     )( 
      ).(   -

         
   )interlocking (   

          
      )  (    

             
           

            
           

           
        

 .        
            

      ].[
           

           
        

      .     
           

          
      .

  
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             . . .

10          .         .

11               )   .( -
                   . SEM       

   )        (       .

12:       )  .(:       .
                   )   .( 

          
          
)(         :

        
)(     .

        
           -

          
     .Cairncross & 

Ashwal][        

Al2O3       :     
Al2O3     %/ )  (

      Al   Al2O3   
     .    

      ).(Al 
      Si Mg . 

 Al SiMg ].[
 AlSi Mg)(   
  .
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         

13         MgO-SiO2-Al2O3][     
                 .      

  Al2O3  (Mgo+FeO)/SiO2       ].[ Si Mg  Al   
       Al   Si Mg  .

  :    
             

    .    
          

          
  .       

        ][ 
 )(       

 ].[Facer  ][    
           

         
       .    )

(          

   .   ) D10 ( 
           

          
 )D11 (        

           
.

         MgO 
 )%(    MgO  

      / / 
 . H2O   )

%/(         
 SiO2 FeO     

).(

14             Si  Mg# . Si   Mg 
       .             

.
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             . . .

15           ] [         
     .

:  Pelletier  ][  
         

         .  
           

         
         

            
) (Cr2O3   ].[

 Cr        
            

     Si   
    .

:    Mg/Si 
    )(  
    )alternating wave ( 

 ][       
Si  .    

      Al2O3
H2O           

    .      
            

Mg#    ).(

       
     

        

 SEM        
          

      .       
        

          
       ].[   

          
     ][      

       :
  )static(   

     :
Ghasemi & Talbot][       

         
          

            
      .    

         
           

       
         

          -
    ][     

           
      

   ].[ 
        
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         

    ) 
  (    

         
    ][.  

            
          

    ).(
        -

             -
 .       
          

      .   
         

) l(    ) 
ll(         

        
.     

           
 ].[      

      ][.
 ) lll(  

        
     .   

           .
Boudier  ][      

          
  (010)ol         

    )topotaxial (  
    . IV)(

         
           . 

        
         .V)

(         .
        -

     ][     
 .        

        . Vl 
)(       

 .        
          

          
   .  ) Vll( -

           -
          .

          :
       

   .    
Shahabpour][Ghasemi & Talbot][ 

 .       -
         .

      -
    .  González-

Mancera   ][   
         

       
)(        -

          
          
 ].[       

         
         
  .

 
        

     
       

 .           
       

          
           

    .  -
     
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             . . .

           
     ].[    

        
       

        

         
            
          

   .

16           . I: 
   .ll :        .lll :     
          .IV :            

          .V:         .   
                )m(   .    

             .Vl :        
 . Vll :                     .

    d     )d    .(
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         

 
          

            
            

 .
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