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3    (* 2)   1   

        .1
          .2

        .3

   50    -          
            .     
               -   
       .            
 .               -      
   .     -               
                 
        .              
                   
     (L+V)     (II)       (I)   :
     255  205       :        
 385  335            13  5    
    (III)       19  15       
   13  9        385  345      - 
    0/96  0/79              .  
                7   2 
     (  -   )      D  18O  .  
         .     -40/23‰  -35/27‰  8‰  7/2‰ 
 .                   
                    
                 

  .               

         :   

91/9/20 :  
92/8/13 :  
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 .(Goldfarb et al., 2001)      
    -           
         :      
Groves et al., 1998; Groves et al., 2000; Gold-)  
         .(farb et al., 2005
          
           
         
 Goldfarb et al., 1991; Phillips)      
   (and Powell, 1993; McCuaig and Kerrich, 1998
 Burrows and)  -      

Hage-)         (Spooner, 1989
Cam-)     CO2    (mann et al., 1994
        (eron, 1989; Colvine, 1989
 Breeding, et al.,)         

.           (2003
        
            
          
           -
     .       
       )  
  .     1   (     
           

 -        .(EftekharNezhad, 1973)    -  -        .1 
.       - 
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        (Aliyari et al., 2009)
   )          
         (1391 
 Aliyari et al.,)        

 .    (2012
         
            
  .          
          
Touret and Di-)      CO2  
     Robb (2005)   .(etvorst, 1983
H2O-    )   -     
             (CO2

     .      
        CO2     
           
  pH        CO2  
 Lowenstern, 2001; Phillips and Evans, 2004;)  

.(Lai and Chi, 2007; Klein and Fuzikawa, 2010
           
          
  .           CO2 
           
            

.     

   
          -  
          
            
 Berberian and King, 1981;)      -
        .(Mohajjel et al., 2003
  150-100    1500     
            
  -       .
           
 Eftekhar Nezhad   .(Alavi, 1994; Berberian, 1995)
 -      (1981) ,  Ghasemi and Talbot (2006)
    (1  :    2    
          
       (2   
           
         -  
 (Azizi and Moinevaziri, 2009)   .   

            
        -   
 20-15    300-200     .
      -     
 Mohajjel et al., 2003; Azizi)     
       .(and Moinevaziri, 2009
  .          
  (Aliyari et al., 2009)     
        (D1)  
 .          
           
          
     (D2)    .
  -          
          
          
 D2  .(Mohajjel, 1997)    
      Afro-Arabian   
 Alavi, 1994)      (  -  )
           (and 2004
 .   D2         
         F2   
            
    .(Aliyari et al., 2009)      
         (D3)
    .       
             
    .        
           
         -    
  -          
  (1383 )       
 Nosratpoor,)  (Niromand et al., 2011)   
 -   -         (2008
 Niromand et al. (2011)   .    
       -    
          -  -
         -  

 .        

    
         
      50     -  
  36° 08´ 08˝    46° 06´ 08˝ 
    .(2 )    
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  -       
           
 .(2 )           
    -         
       N50-60E    NE-SW
          
          
  .        
          
   1/100000       
       .      
 .           
           
         
    .(1391    )   
     2         
           250
         .  
    (  )      
         
             
             
 (  - )      
            

           
         
           
           

 .(Aliyari et al., 2009)       

 
          
           
   -   )        
   -         
         (   
        8 
    .         
        -    
          
           
           

.  
           
       Linkham THMS600
       Stage     Zeiss   
 .          
   .     +600  -190   
          

 )       (b  –           (a .2 
.(Mohajjel, 2000
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      .       
          
     .(0/2 °C/min)    
   .         
   .   ±0/1  CO2     
             
            
            
            
            

.        
          
     2    4   
 )        - 
    -      2  (   
  (         )  
              
    .     0/5  –  0/1  
         
 ±0/2‰        .  
      -    .  
     -         
            
      .     
 .           
          
  Brothwick and    Clayton and Mayeda (1963)   
 10      .   Harmon  (1982)
  170 (torr)           
     14   400°C   BrF5

 CO2 .   CO2       O2 .
           

.    SMOW      

      
          
          
         - 
      .(  3  )    
   )         
         (1391 

  :   

        
          

          
        .    
          
           
           .  
  .        
             
           
         .   
            
             

.   

   
          
            
              
      .     
      .     
          
            .  
  .           
            
 .           
      (  )     
           
             

 .  

  - 
          
    .      
 -           
     .      
            
            
        .   
 .           
        
          

.      

     
          
  -          
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        -      
      .        
             
             
          
           .  
      .      

         
          
          
           
    (  )      
       (   ) 

 .     

  (  -   -       (  -  (     )       (  .3 
 .          -   
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     .        
         
          
       .      
 .         
              

.       
           
 -  .        
    :      
     .     
           
             
      (  -    )

.   (  -   )

        
 (  -   )

            
          
           
 (NW-SE)           .
           .   
         
  (10%)    (15%)  (65%)
          (<5%)
          .  
           
           
              
          
  .(    -3  )      
            
          
          .  
       -     
               
           
          ( )  

 4/5 ppm  0/3 ppm   ( )  
.    

       
 (  -   )

           
       .        
   (10%)    (15%)  (60%)
         (>5%) 
         .   
           
 .(    -3  )        
            
           
  (255  -205 ºC)       
              

         

  
   

           
     .     
            
        .   
 )         
   (   )    (  
            

.   
           
  )             
      .    (   
  (Shepherd et al., 1985)     
           
    (I)   :     
   (L+V)      (II)    
   .(L+L+V)  -     (III) 
      (II)    
 (III)     (I)         .
         .   

.   

     (I)  
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 3      .         
          .    8 

.(    -4 )    

(L+V)      (II)  
           
            
     .      
     .        
            
        %40   %25  
           .  
  18  4         
  -         .   

      -       
.(    -4 )  

  -      (III)   
(L+L+V)

      3        
   %30         
       .      
  -       15  5   
        .    
     .      
 )            

.(    -4

    (L+V)      (  -  (L+V)      (  -       (  -  .4 
.(L+L+V)  -  
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   (TH total)       
  CO2      (TM)   
      (TM CO2)    
 .   (Tm Clath)     (TH CO2) 
            
 )         
           
  (        
  Clathrates   (Bakker, 1999)  Fluids     
   .      (Bakker, 1997)
           
    (Brown, 1989)  Flincore     
          -  
       Collins  (1979)   
 .    (Brown, 1989)     
  H2O           
    (Diamond, 2003)     

 .    Touret and Dietvorst (1983)
         
  .      III  II   
   145         

 .    1 

(L+V)      (
           
         :     
      255  205    
 .(  -5 )      235  
          
  -9  -3        .  
    -7        
 13  5      (  -5 )  
     .(  -5 )      
          
           

.     

 (Type )  -      (Type b)    (Type a)         (   .5 
Tm-)  -          (Type b)    (Type a)          (

 .      -      III,        (   (clath
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 -    :B   (L+V)  -    :A  )                .1 
  (Tm)      (Liquid%)      (Size)  (Origin)    (L+L+V)  -

.(Eq.wt.% Nacl)    (Th)  

Phases Origin Size ( m) Shape Liquid(%) Tm (°C) Salinity Th (°C)

L + V Primary 9 Elongate 70 6- 9,18 231
L + V Primary 11 Elongate 80 3,8- 6,07 218
L + V Primary 9 Ovoid 70 7,8- 11,46 203
L + V Primary 17 Ovoid 70 9,1- 12,96 247
L + V Primary 9 Irregular 90 5- 7,81 221
L + V Primary 14 Negative Crystal 65 9,5- 13,4 226
L + V Primary 6 Irregular 65 9,2- 13,07 244
L + V Primary 12 Irregular 65 5,8- 8,92 207
L + V Primary 16 Ovoid 70 5,3- 8,23 255
L + V p-secondary 8 Ovoid 80 9,1- 12,96 244
L + V Primary 12 Rectangular 80 7,4- 10,97 216
L + V Primary 6 Negative Crystal 70 6,6- 9,97 245
L + V Primary 12 Elongate 70 3- 4,85 227
L + V Primary 7 Elongate 70 3,2- 5,2 242
L + V Primary 5 Negative Crystal 70 5,3- 8,23 205
L + V Primary 15 Irregular 60 7,1- 10,60 253
L + V Primary 12 Ovoid 60 8,3- 12,05 228
L + V Primary 11 Ovoid 90 8,9- 12,74 216
L + V p-secondary 11 Irregular 65 6,8- 10,22 230
L + V Primary 8 Elongate 65 9,1- 12,96 239
L + V Primary 7 Spherical 70 8,5- 12,28 221
L + V Primary 4 Ovoid 70 6,4- 9,71 205
L + V Primary 7 Negative Crystal 80 8,2- 11,93 231
L + V Primary 7 Elongate 70 8- 11,7 231
L + V Primary 6 Rectangular 75 3,9- 6,22 215
L + V Primary 9 Irregular 60 6,8- 10,22 232
L + V Primary 7 Ovoid 60 9,7- 13,62 241
L + V Primary 8 Ovoid 75 7,2- 10,73 225
L + V Primary 8 Ovoid 75 7,3- 10,85 208
L + V Primary 7 Spherical 75 5,3- 8,23 207
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Phases Origin Size ( m) Shape Liquid(%) Tm (°C) Salinity Th (°C)

L + V Primary 8 Irregular 80 8,4- 12,17 233
L + V p-secondary 9 Elongate 85 8,1- 11,82 232
L + V Primary 9 Elongate 65 9- 12,85 220
L + V Primary 14 Elongate 75 7- 10,48 244
L + V Primary 7 Rectangular 75 7- 10,48 222
L + V Primary 10 Spherical 70 3,2- 5,20 236
L + V Primary 17 Spherical 90 7,6- 11,22 233
L + V Primary 13 Ovoid 60 8,2- 11,93 209
L + V Primary 8 Ovoid 70 9,6- 13,51 237
L + V Primary 8 Elongate 70 3,4- 5,50 254
L + V Primary 13 Ovoid 80 8,9- 12,74 224
L + V Primary 9 Elongate 60 7,9- 11,58 233
L + V Primary 13 Ovoid 75 6,2- 9,45 212
L + V Primary 4 Negative Crystal 70 6,5- 9,84 253
L + V Primary 8 Ovoid 80 8,5- 12,28 229
L + V Primary 5 Spherical 80 8,6- 12,40 241
L + V Primary 8 Spherical 75 3,1- 5,01 237
L + V Primary 18 Irregular 75 7,8- 11,46 204
L + V Primary 5 Ovoid 75 9,3- 13,18 208
L + V Primary 9 Elongate 60 9- 12,85 250
L + V Primary 8 Ovoid 80 6- 9,18 238
L + V Primary 8 Irregular 70 6,5- 9,84 224
L + V p-secondary 4 Irregular 70 9,5- 13,40 210
L + V Primary 10 Ovoid 70 7,6- 11,22 242
L + V Primary 10 Ovoid 70 7,8- 11,46 237
L + V Primary 7 Elongate 90 7- 10,48 225
L + V Primary 9 Elongate 60 6,1- 9,32 205
L + V Primary 6 Spherical 60 7,5- 11,10 208
L + V Primary 5 Negative Crystal 60 8,9- 12,74 235
L + V Primary 7 Negative Crystal 75 7,3- 10,85 229
L + V Primary 9 Irregular 85 8,5- 12,28 249
L + V Primary 18 Ovoid 85 5,5- 8,51 218

1  
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Phases Origin Size ( m) Shape Liquid(%) Tm (°C) Salinity Th (°C)

L + V Primary 17 Elongate 70 5,5- 8,51 220
L + V Primary 14 Elongate 70 9,3- 13,18 238
L + V Primary 7 Negative Crystal 65 7,8- 11,46 227
L + V Primary 10 Spherical 80 8,3- 12,05 203
L + V Primary 10 Spherical 80 5,6- 8,64 251
L + V Primary 4 Spherical 65 7,9- 11,58 219
L + V Primary 8 Irregular 60 7,5- 11,10 211
L + V p-secondary 17 Ovoid 70 9,7- 13,62 243
L + V Primary 9 Spherical 70 8- 11,70 235
L + V Primary 6 Ovoid 70 3,5- 5,60 206
L + V Primary 6 Ovoid 75 11,9- 15,86 350
L + V Primary 6 Negative Crystal 75 14,1- 17,85 337
L + V Primary 7 Elongate 75 12,9- 16,79 372
L + V Primary 7 Elongate 80 13,1- 16,97 365
L + V Primary 9 Irregular 60 16,2- 19,58 341
L + V Primary 6 Rectangular 60 15- 18,61 380
L + V Primary 7 Rectangular 60 11,2- 15,17 386
L + V Primary 8 Spherical 65 15,6- 19,1 359
L + V Primary 15 Ovoid 65 14,4- 18,11 356
L + V Primary 7 Irregular 70 12,7- 16,61 335
L + V Primary 8 Spherical 70 13,4- 17,24 364
L + V Primary 6 Elongate 90 11,6- 15,57 386
L + V Primary 8 Negative Crystal 80 12,5- 16,42 352
L + V Primary 9 Elongate 70 12,7- 16,61 366
L + V Primary 5 Irregular 70 13,8- 17,59 336
L + V Primary 14 Irregular 70 14,2- 17,94 376
L + V Primary 8 Elongate 70 16- 19,42 350
L + V Primary 16 Elongate 80 12,2- 16,14 382
L + V Primary 10 Negative Crystal 80 15,3- 18,86 364
L + V Primary 5 Negative Crystal 65 13,5- 17,33 348
L + V Primary 8 Spherical 65 13- 16,88 364
L + V Primary 14 Irregular 60 13- 16,88 384

1  
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Phases Origin Size ( m) Shape Liquid(%) Tm (°C) Salinity Th (°C)

L + V Primary 9 Elongate 60 12,9- 16,79 351
L + V Primary 4 Elongate 60 14,7- 18,36 339
L + V Primary 7 Elongate 60 14,1- 17,85 376
L + V Primary 8 Rectangular 75 12- 15,95 355
L + V Primary 6 Negative Crystal 70 12,3- 16,24 380
L + V Primary 6 Ovoid 75 16,2- 19,58 347
L + V Primary 9 Irregular 75 14,6- 18,28 382
L + V Primary 6 Spherical 75 12- 15,95 353
L + V Primary 17 Spherical 70 12,5- 16,42
L + V Primary 11 Ovoid 70 14,7- 18,36
L + V Primary 8 Ovoid 70 11,5- 15,47
L + V Primary 15 Irregular 70 13- 16,88
L + V Primary 6 Ovoid 65 15,1- 18,70
L + V Primary 12 Negative Crystal 65 15,9- 19,34
L + V Primary 10 Irregular 65 15,3- 18,86
L + V Primary 7 Ovoid 90 12,9- 16,79
L + V Primary 10 Ovoid 80 12,8- 16,70
L + V Primary 6 Ovoid 80 13,7- 17,51
L + V Primary 13 Elongate 70 12,2- 16,14
L + V Primary 7 Ovoid 70 15,3- 18,86
L + V Primary 18 Ovoid 60 12,5- 16,42

L + L + V Primary 13 Spherical 90 4,3 10,03
L + L + V Primary 12 Irregular 90 1,7 13,45
L + L + V Primary 9 Spherical 90 1,4 13,9
L + L + V Primary 15 Spherical 80 2,9 12,02
L + L + V Primary 11 Spherical 75 4 10,47
L + L + V Primary 10 Ovoid 80 2,4 12,68
L + L + V Primary 10 Ovoid 80 4,5 9,73
L + L + V Primary 8 Negative Crystal 80 1,9 13,32
L + L + V Primary 14 Ovoid 90 4,2 10,18
L + L + V Primary 15 Ovoid 90 2,7 12,28
L + L + V Primary 15 Irregular 80 4,7 9,43

1  
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 )       385   335  
 -16  -11         .(  -5
    -12        
 19  15      (  -5 )  
    .(  -5  )       
     -      
            

 .   

(L+L+V)  -      (
          
       385   345   
           365 
    .(  -5 )       
    -58/2  -56/4  (TM CO2)  
 25/3  20/4          .

   .(TH CO2)         
  -   (TM Clath)    
 -5 )         4/7   1/3
           .(

.(  -5 )      13  9 

    
            
 Touret and (1983)     III  II  
   .    Diamond (2003)   Dietvorst
    (365°C)     
     .         
          -6
          .    2 
           
              

.     

Phases Origin Size ( m) Shape Liquid(%) Tm (°C) Salinity Th (°C)

L + L + V Primary 10 Spherical 80 2,4 12,68
L + L + V Primary 7 Spherical 80 3,5 11,19
L + L + V Primary 11 Ovoid 85 2,3 12,81
L + L + V Primary 8 Irregular 70 2,6 12,42
L + L + V Primary 12 Elongate 70 3,6 11,05
L + L + V Primary 14 Elongate 80 2,4 12,68
L + L + V Primary 13 Irregular 80 1,5 13,81
L + L + V Primary 9 Negative Crystal 80 4,4 9,88
L + L + V Primary 14 Irregular 80 3 11,88
L + L + V Primary 14 Irregular 75 1,3 13,98
L + L + V Primary 9 Ovoid 90 4,5 9,73
L + L + V Primary 9 Negative Crystal 90 3,1 11,74
L + L + V Primary 8 Spherical 80 2,6 12,42
L + L + V Primary 12 Spherical 80 4,5 9,73
L + L + V Primary 13 Ovoid 80 4,3 10,03
L + L + V Primary 8 Ovoid 85 2,4 12,68
L + L + V Primary 10 Negative Crystal 90 2,5 12,55
L + L + V Primary 7 Irregular 80 3,1 11,74
L + L + V Primary 5 Irregular 80 1,5 13,81

1  
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 *P Dgh h P / D 0.1

           
   D          
          2/7  
 Groves et        7  
            al. (2000)

.    
            
          
            
           .   
  Flincor        Bodnar (1983)
             
           
       -6    .  

.    
  (335 -385 °C)      (
         0/77 -0/86 gr/cm3  
    .         
         Flincor  
        0/79 -0/86 gr/cm3  

.    
   (205 -255 °C)     (
          0/84 -0/96 gr/cm3 
 Flincor    .         
 -0/93 gr/cm3          

.     0/89
           
          

            
 Skinner,)           
         .(1997; Wilkinson, 2001
             
    -6     .    
          
 .         205  385
          
            
        .   
             
    .        
            
        -       
 Rodder,)         -  
              (1984
     .          
   (CO2  )        
           
  .      1     
       H2O-NaCl-CO2    
            
        .(Wilkinson, 2001) 
            
           
   .          
          
       .   
            

  -   (   (Diamond, 2003)                 -   (  .6 
  .(Bodnar, 1983)          

1. Effervescence
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     .         
           
            
           

.    

    
          
 2    4      
 2  (    )  -     
      )  -     

.(2 )     (   
          
            
 .        
        
    18O   .      
    D   +11‰  +6‰    
 .(Guilbert and Park, 1997)    -80‰  -30‰
           
 So and)     (Burrows and Spooner, 1989)
     D  18O  .   (Yun, 1997
              
 (Hagemann et al., 1994)       
          
         (Shelton et al., 1988) 

 .(Goldfarb et al., 1997)     
  -       D  18O 
  -35/27‰  +12/8‰  +11/6‰     
    .(2 )      -40/23‰
     ( 18Oquartz)     
          .   V-SMOW (‰) 
            
    ( )        

:    

 18 16 16 18
2 2 2 2H O 1/ 2Si O H O 1/ 2Si O

           
           
        .      
   .(Barnes, 1997)       
           
 .Clayton et al (1972)    (1000ln )  
  ( 18O uidz)       

.    +8‰  +7/2‰    
       D   18O  
  +3/6‰   +5/55‰        -
   .(2 )     -75/35‰  -95/65‰
          
  .Clayton et al  (1972)     (Ln  1000)
   ( 18O uidz)       
   .    -5/31‰  -3/35‰  
    -         
             

 .      

        
           
         
       (  )  - 
 Guilbert and)         
          .(Park, 1997
        
            
  H2O, N2, CH4    > mol%CO25   
 Groves et al.,)   fO2   -    pH
        .(1998; Pirajno, 2009
             
            
           

            .              .2 
.    ( 18O uidz)        (Clyton et al., 1972)    (1000Ln ) 

Sample weight (mg) Th (ºC) 2H CO Amp O% 18Oquartz
18O uidz

G-32-3 0/531 369 -35/270 1394 2/276 12/8 8/010
G-6-3 0/475 385 -40/230 7137 11/480 11/6 7/210

G-24-2 0/484 250 -75/310 2012 3/147 5/55 -3/350
G-9-2 0/467 249 -95/653 8004 12/589 3/6 -5/310
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 Groves et al., 1998; Foster, 1991; Ridley and)   

.(Diamond, 2000
           
 Wilkinson  (2001)         
  .(  -7 )        
   7        
           
    .        
  )           
 (     15  2)     (  20
 Roedder,)    400  200    
   N2±CH4±CO2   H2O     (1984
            -
 Groves et)       1/5   0/8   
      (al., 1998; Goldfarb et al., 2005
             - 
 (   )  10  5    
 Groves et al., 1998 and 2000; Goldfarb et)    
         .(al., 2005
      .    
   -        
       385   335     
   0/96  0/79         
    .    7    
         -   
          
      -     

.      
          
    CO2        
  CO2  .(Touret and Dietvorst, 1983) 

   H2O          
  .(Shepherd et al., 1985)     
 .     CO2       
         
            
      CO2      .
             

.(Guilbert and Park, 1997)  
         CO2 
 (    )         
 Xavier and)         
        (Foster, 1999
     .(Chi et al., 2009)    
        CO2     
          
 Phillips and Powell, 1993; Kerrick and Caldera,)  

.(1998
           

13C (Ali-           
   .     TmCO2   (yari et al., 2009
      CO2      
         (   )
  .   CO2          
           
           
   -       

.    CO2      

   CO2 
     CO2     
         CO2    
       .        

             .(Wilkinson, 2001)       -   (  .7 
.(       )  -    (    )  -      D   18O  (    
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  (1  :        CO2  
Walther and Or-)     CO2   

 CO2 (Ridley      (2  (ville, 1983
       (3 (and Diamond, 2000
  (4  (Phillips and Evans, 2004)  CO2    
          
          CO2    

 .(Romberger, 1993; Seward, 1991)
   Klein and Fuzikawa  (2010)    
          CO2 
          CO2  
             
            
   .        
 -           
       pH  PCO2   
           
         CO2  .

.(Lowenstern, 2001)    
     Phillips and Evans  (2004)  
            CO2

       pH     
          
  (Lai and Chi, 2007)   .    
     CO2       

.   Au   Cu
            
        CO2    
             
     CO2      
           
   .        CO2    
   pH         CO2  
     pH     .   

.           

   
        
         
            
           
          .
        
       -   
 Goldfarb)           CO2

.(et al., 1991; Hagemann et al., 1994; Colvine, 1989
           
          ( D  18

O)
  .    -       -
    -         
       .     (  -7)
           
          
           
   D  18

O       (  -7)
           
      .     
           
            
Breed-)        
     .(ing and Ague, 2002; Ferry, 1995
         CO2  H2O 
        (Powell et al., 1991)  
     .        
           
          

.(Powell et al., 1991)      
     -         
  .        
           
            
           .   
           
             
      -     
  (        )   -
           

.  
  -       D  18

O 
             
            
    350 -200      S 
     .(Kesler, 2005)     
 -           
         .      
         
            
     .      
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          .(Chen et al., 2005)
.          

 
            -1
   -         
            
             
          .  
             
         
          
          
           
.           

          -2

           
  (  -    )      
 (  -   )      
           .  
 .     -        
          
  385  335     255  205  
       .     
      .        
            
  .          
          
       .     H2O  
 .   CO2         
          CO2    

   .        pH 

                  .           .8 
                              
.                      .        
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         -3
 -    -        
          
     -    .     
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