
www.SID.ir

Arch
ive

 of
 SID

    )1388 ( 4)176-167(

     )REE (    
   )    (

        
      

  - :esmaili@khayam.ut.ac.ir 
) :19/5/88 :22/3/89(

 
              .        - 

) (-   .     �  �     .  
�   REEs         LREEs      HREEs  . 
 n)La/Yb(n)La/Sm ( n)Gd/Yb (    )     76/37/16/1(        

       REEs         �         
 .                   .  

REEs  Eu        .  Eu/Eu*               
  .  -                     .

LREEs       HREEs        .REEs pH     SO4
-2  

      REEs     .  Eu     Ce      .
  (La/Yb)n (La/Sm)n (Gd/Yb)n             REEs   
   .

  :        

 
  (REEs)     +3   

      .    
        
       .    

          
     .   

          
 .

      REEs      
            

)Palacios et al. 1986(       REEs 
  )Michard & Albarede 1986 Lewis et al.

1997 (          
 )Alderton et al. 1980 Taylor & Fryer 1980 Hopf 

1993 Arribas et al. 1995 (        
 pH           
CO3

2-, F-Cl-, PO4
3-, SO4

2-,      .
REEs     SO4

2- Cl-
     )Wood 1990 Haas 1995 .( 

       PH     
              

         .LREEs 
HREEs           .

REEs  +3         
   Ce, Eu     REEs 



www.SID.ir

Arch
ive

 of
 SID

168      )1388 ( 4

       Eu 2+
   Ce  4+      

       .
          

    )  : 1366   1377 
 1379  1385(      
       REEs   

      .     
        

REEs   )   ( 
 .          

             
  .

  
             

1385       120   
           
         

        11  
      Chemex- Als  

    ICP-MS      
 )1.(        

      12   
          

XRD   .         
   COREL DRAW 13      

       EXCEL, IGPET, 

NEWPET, MINPET    .

      
            

      ) ) (Lindenberg & 

Jacobshagen 1983(        
100000 :1    .      

       ) (      
           

   .          

           ) 
1366 .( 

           
     ) (    
   ) 1366 ( .   

         
          .  

          
 .        
          

          
   .

         
  -       

         
 )1.(      

        
            .
         

          
           

)2-.(         
      -    . 

            
          .

         )3-
(            

     )2-.(   
             

  .         
           

   .       
    .         

        .  
            

          )2-.(
          . 

              
   )flow (   .   



www.SID.ir

Arch
ive

 of
 SID

     )REE (    169 

1:      ) 1385 .(            .

2) : (               )(    
               )(          

          )(                
      ) .Chl : Ser : Plg : Qtz : Epi : clay minerals :  fld :.(



www.SID.ir

Arch
ive

 of
 SID

170      )1388 ( 4

          
           

    .
            

        .   
           

          . 
   )   (   

 ) (  )  (
    �     

            
 )1385.(

      
        

          
        

 )Jackson & Bates 1987 .(     
   100       

         
  -   )3.(

3-     .  1 .

  
            

           
    .    -
    )3(  
             

          
  .        

        )4-.( 
             

       .   
       �  �

     .  �  
          �

          .
        )

 (         
         .  

          
    .     

          .
    ) (      

   .        
             



www.SID.ir

Arch
ive

 of
 SID

     )REE (    171 

      .     
            

     .      
        .

4) :(            )(         )(
      -     )(     -    -   

 )(                �.  3.

  
          

           
         )Montoya & 

Hemley 1975 .(        
           

          

           
 )3.(        

            
 ) 4-.(        

            
  .            

           . 



www.SID.ir

Arch
ive

 of
 SID

172      )1388 ( 4

            
          .  

             
        .   

            
        SiO2  .

  - 
  -      

          
 )Montoya & Hemley 1975 .(     

          
          

       .    
              

    .
          
          .

  -    )Patch ( 
        )4  .(

           
)3(         

          )
    (   . 

           . 
             

   .          
              

           . 
            

          . 
      )1(  

)4()2(    -
   .

   
  REEs   n)La/Yb (  

 LREEs  HREEs     n)La/Sm ( 
n)Gd/Yb (   .  Eu/Eu*Eun/ ((Sm)n

(Gd)n) 1/2 }({Ce/Ce*}Cen/ ((La)0.666(Nd)0.333){ 
            .

         
 )Sun & Mcdonough 1989 (   )5.(

   �        
           

  1 )5(   .  REEs 
         LREEs  

    HREEs )5.( n)La/Yb ( 
  �  76/3  n)La/Sm ( n

)Gd/Yb (    7/16/1       
     )  6/561/2

7/1(      REE   
 )1.(  Eu Ce      

  Eu/Eu* 17/0     3+
 .

   � 3     
           

   1   .       
             

    )5.( n)La/Yb (  
  1/5  n)La/Sm ( n)Gd/Yb (   

 4/24/1          

  )  6/561/27/1(   
 REEs .  Eu/Eu* 12/0  

     )14/0Eu/Eu*=(  
    Eu       .

           
REEs  Eu       .  Eu/Eu*

    08/0        
 )14/0(   )5.(
2     3   
          1
)5-(   .LREEs      
 HREEs      . n)La/Yb (  

      9/5  n)La/Sm ( n)Gd/Yb (
   8/24/1       

  }n)La/Yb(n)La/Sm ( n)Gd/Yb (  6/5
61/27/1{           

          )1.( 
 Eu  REEs       



www.SID.ir

Arch
ive

 of
 SID

     )REE (    173 

Eu/Eu* 05/0) 1.(  Ce/Ce*
   )27/0(     

            

     -   Ce    
Ce/Ce* 14/1  .

)1(   )    (      .
�     

Elements Ka22 Ka6  Ka509 Ka515  Ka34 Ka42 Ka70 Ka544  Ka67 Ka525 Ka535 

La 29.60 19.20  25.70 32.40  12.00 20.00 22.90 18.90  22.90 23.50 25.60 

Ce 61.20 55.20  50.50 67.50  26.60 43.00 48.60 41.70  15.40 18.30 9.40 

Pr 8.16 8.31  6.06 8.80  3.95 5.78 6.38 5.86  6.43 6.46 7.35 

Nd 31.50 33.90  21.60 33.30  17.80 22.70 24.90 23.70  25.10 25.30 29.80 

Sm 7.38 7.19  4.30 6.75  4.34 5.15 5.54 5.33  5.39 5.25 6.57 

Eu 1.76 0.90  0.89 0.87  1.28 1.25 1.10 1.41  1.29 1.36 1.98 

Gd 7.52 6.13  3.99 6.44  4.15 4.95 5.12 5.31  5.27 5.15 6.44 

Tb 1.12 0.89  0.58 1.02  0.66 0.76 0.83 0.85  0.82 0.81 0.96 

Dy 6.23 4.87  3.34 5.96  3.94 4.32 4.79 5.02  4.81 4.87 5.54 

Ho 1.24 0.98  0.72 1.26  0.79 0.92 1.00 1.03  1.00 1.00 1.15 

Er 3.77 2.97  2.23 3.99  2.36 2.77 2.96 3.06  2.97 3.01 3.34 

Tm 0.54 0.45  0.36 0.59  0.33 0.40 0.46 0.45  0.46 0.44 0.46 

Yb 3.53 2.82  2.28 3.88  2.17 2.59 2.85 2.90  2.88 2.81 3.04 

Lu 0.53 0.45  0.38 0.62  0.34 0.38 0.43 0.46  0.45 0.43 0.47 

Ce/Ce* 0.98 1.15  1.01 1.00  0.94 1.00 1.00 0.99  0.32 0.37 0.17 

Eu/Eu* 0.10 0.06  0.12 0.06  0.17 0.13 0.10 0.13  0.12 0.13 0.14 

La/Yb 5.70 4.63  5.60 5.67  3.76 5.25 5.46 4.43  5.40 5.68 5.72 

La/Sm 2.50 1.67  2.50 2.60  1.73 2.43 2.58 2.21  2.65 2.80 2.43 

Gd/Yb 1.72 1.76  1.42 1.34  1.55 1.55 1.45 1.48  1.48 1.48 1.71 

5:     )Sun & Mcdounogh 1989 (     ) ( �)(
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