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Sample No. Size (Micron) L (%) V (%) T m(ice) Th Salinity (wt% NaCl equivalent) 

    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  /
    /  
    /  
    /  
    /  
    /  

 
        -
          

     . 
        

  .     -
        .

          
           

           
            .

           
            

         
       .  

     ) (   
           -

            
      ).(
           

            

www.sid.ir


Arch
ive

 of
 SID

www.SID.ir

               . . .

        
].[

2Cu+2 +2H2O+HCO3
-Cu2(OH)2CO3 (Mal)+3H+

)(  ][
3Cu+2 +2H2O+2HCO3

-Cu(OH)2(CO3)2 (Azu)+4H+

)(  ][
           

          .  
       

          
   ).(     

           
   ).(

    
           

        .  
            

            .
              

              
  ][.        

             
   .      

     ] [    .
            

        (Negative 
Crystals)          

 .         
       )(    

          ) 
(   .     

          )(
         

 

 6(              )RPPL((       
     )RPPL((        )RPPL((  

             )RPPL(.Cc :   Cv :  Gn :  Hem :  Mgt :
   Ccp :   ][ .

  

 

www.sid.ir


Arch
ive

 of
 SID

www.SID.ir

          

 

7             :(    ( 
    (    (    .

       . 
       (Chips)

        
       :   

(V)    (L)     
(L + V)     (V + L))

  .(         
(L + V)           

        . 
       

       
   ][    

        / /  
   

 )  .(   
        

         

   )(    
 )( .     

           
  ].[     

       
   .       

         
           

  .       
           
           

        
      .

             
       

    .

  

 

www.sid.ir


Arch
ive

 of
 SID

www.SID.ir

               . . .

8(      (V)  (     (L)    (V)   (      (L) 
(     (V)   (L) .

9         .

10          .

    
          

 ].[      

       
           
 ].[   

  

 

www.sid.ir


Arch
ive

 of
 SID

www.SID.ir

          

          
         

         .
          

           
            

       ][  
         .

           
     )   (

    ].[   
          

 )] (.[     
       . 

            
][    ].[  

         
         .  

            
          

     ][    
            

  .

 
       

 ) (         
          

           
            

 .       
          

          
   )(     

         
          ][.  

         
 )] ([      

        
       -

           .
       

         
      .

 11         H2O- NaCl      
     ].[

www.sid.ir


Arch
ive

 of
 SID

www.SID.ir

               . . .

12                 ].[

 
[1] Khoie N., Qorbani M., Tajbakhah P., "Copper 
deposits in Iran", Geological Survey of Iran, 
(1999) 421p. 

][     " 
 : ") (.

[3] Lindgren W., "Mineral deposits", 4th ed. New 
York, McGraw Hill, (1933) 930p. 

][  ."   "  
    )(.

][ .    ."   
:  "     ) (

  .
][ . .."   : 

 "    )(.
[7] Vink B.W., "Stability relations of malachite 
and azurite", Mineralogy Magazine, 50, (1986) 41-
47.
[8] Wilkinson J.J., "Fluid inclusions in 
hydrothermal ore deposite", Lithos, 55 (2001) 229-
272.
[9] Rodder E., "Fluid inclusions: Reviews in 
Mineralogy", 12 (1984) 644p. 
[10] Shepherd T., Rankin A.H., Alderton D. H.M., 
"A Practical Guide to Fluid Inclusion Studies 

Blackie", USA Chapman and Hall, New York, 
(1985) 239p. 
[11] Hedenquist J.W., Henly R.W., "Effect of CO2 
on freezing point depression measurements of fluid 
inclusions: Evidence from active systems and 
application to epithermal to studies", Economic 
Geology, 80 (1985) 1379-1406. 
[12] Giggenbach W.F., Stewart M.K., "Processes 
controlling the isotopic composition of steam and 
water discharges from steam vents and steam- 
heated pools in geothermal areas", Geothermics, 
11 (1982) 71-80. 
[13] Drummond S.E., Ohmoto H., "Chemical 
evolution and mineral deposition in boiling 
hydrothermal systems", Economic Geology, 80 
(1985) 126-147. 
[14] Plumlee G.S., "Fluid chemistry evolution  and 
mineral deposition in the Main- Stage Creede 
epithermal system", Economic Geology, 89 (1994) 
1860-1882. 
[15] Simeone R., Simmons S.F., "Mineralogical 
and fluid inclusion studies of low- sulfidation 
epithermal veins at Osilo (Sardinia), Italy",
Mineralium Deposita, 34 (1999) 705-717.  
[16] Ronacher E., Richards J.P., Reed M.H., Bray 
C.J., Spooner E.T.C., Adams P.D., 
"Characteristics and evolution of the hydrothermal 
fluid in the North Zone high- grade area", Porgera 

www.sid.ir


Arch
ive

 of
 SID

www.SID.ir

          

Gold Deposit, Papua New Guinea, Economic 
Geology, 99 (2004) 843-867. 
[17] Hassan- Nezhad A., Moore F., "A stable 
isotope and fluid inclusions study of the Qaleh- 
Zari Cu- Au- Ag deposit, Khorasan Province",
Iran. Journal of Asian Earth Sciences, 27 (2006) 
805- 818.

][  .."    
")(.

[19] Hass J.L., "The effect of salinity on the 
maximum thermal gradient of a hydrothermal 
system at hydrostatic pressure, Economic 
Geology", 66 (1971) 940-946. 
 

[20] Bodnar R.J., Reynolds T.J., Kuehn C.A., 
"Fluid inclusion systematics in epithermal 
systems", Reviews in Economic Geology, 2 (1985) 
73-97. 
[21] Pirajno F., "Hydrothermal mineral deposits",
John Wiley and Sons, Berlin, (1995) 709p. 
[22] Sillitoe R.H., "Epithermal models: Genetic 
types", geometrical controls and shallow features, 
p. 403- 417, in Kirkham, R. V., Sinclair, W. D., 
Thorpe, R. I. and Duke, J. M., (eds.) Mineral 
deposit modeling, GAC Special Paper 40 (1993) 
798p.
[23] Kretz R., "Symbols for rock-forming 
minerals", American Mineralogist, 68 (1983) 277-
279.

www.sid.ir

