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Inc Type Class Fill Te-Ice Tm-Ice Th Phase Eq.wt%NaCl Density 

L+V Prim-Sec 0/72 -25/81 -5/8 396 Liquid 8/91 0/64 

L+V Primary 0/80 -26/32 -6 315 Liquid 9/18 0/78 

L+V Primary 0/85 -23/74 -6/5 385 Liquid 9/84 0/68 

L+V Primary 0/83 -39/10 -7/1 295 Liquid 10/60 0/83 

L+V Prim-Sec 0/84 -23/79 -3/8 289 Liquid 6/07 0/79 

L+V Primary 0/77 -39/69 -7/5 292 Liquid 11/10 0/84 

L+V Primary 0/76 -19/68 -4/5 271 Liquid 7/10 0/83 

L+V Prim-Sec 0/81 - -5/5 310 Liquid 8/51 0/78 

L+V Prim-Sec 0/88 - -6/2 285 Liquid 9/45 0/84 

L+V Primary 0/85 -19/52 -8/8 335 Liquid 12/62 0/79 

L+V Primary 0/81 -23/74 -6/3 320 Liquid 9/58 0/78 

L+V Primary 0/84 -24/11 -6/1 304 Liquid 9/32 0/80 

L+V Prim-Sec 0/90 -20/71 -5/4 218 Liquid 8/37 0/90 

L+V Prim-Sec 0/79 - -6/5 224 Liquid 9/84 0/91 

L+V Primary 0/81 -20/74 -7/1 301 Liquid 10/60 0/83 

L+V Primary 0/92 -22/53 -6/4 285 Liquid 9/84 0/81 

L+V Prim-Sec 0/75 - -5/9 294 Liquid 9/05 0/85 

L+V Primary 0/83 -19/68 -6/4 275 Liquid 9/71 0/84 

L+V Prim-Sec 0/85 - -5/4 268 Liquid 8/37 0/84 

L+V Prim-Sec 0/81 -21/50 -5/8 271 Liquid 8/92 0/89 

L+V Prim-Sec 0/72 - -4/5 220 Liquid 7/10 0/92 

L+V Prim-Sec 0/91 - -3/7 188 Liquid 5/92 0/74 

L+V Primary 0/78 -23/10 -4/2 320 Liquid 6/66 0/55 

L+V Primary 0/60 -22/75 -4/3 421 Liquid 6/81 1/05 

L+V Primary 0/95 -38/45 -11 435 Liquid 14/97 0/68 

L+V Primary 0/81 -22/58 -5/2 370 Liquid 8/09 0/66 

L+V Primary 0/71 -21/66 -7/8 410 Liquid 11/46 0/75 

L+V Primary 0/73 -19/95 -8/5 360 Liquid 12/28 0/76 

L+V Prim-Sec 0/75 - -6/8 340 Liquid 10/22 0/78 

L+V Primary 0/72 -21/69 -5/1 305 Liquid 7/95 0/82 

L+V Primary 0/68 -22/32 -6/3 296 Liquid 9/58 0/79 

L+V Primary 0/84 -21/71 -7/8 325 Liquid 11/46 0/63 

L+V Primary 0/78 -22/12 -5/7 398 Liquid 8/78 0/95 

V+L Primary 0/85 - -54/9 396 Vapour 3/58 0/49 

V+L Primary 0/78 - -55/4 410 Vapour 3/95 0/47 



!�<[� ��E+ �Y�F&
�J [Y�@ �)��*: O��"I�8�*) |�8$ *) �-���A /�- �8�7+1. . .s��

�	�H/�-�$��E� ���B8 /�-��5��&� /��+.o�$ :&�1$ =1~ /���%�
 �\23 K&B"I�
 /��� �
 �=:�B.$�7"
 �
 �:!+ %,E- /�����:/����
�
 �\23 %
*.4 =1~ 1_:D��\� ��'1 !U�� b�Q*) /��+ 9$F&�NaCl.

����� � I-� 
$' ���A �)��*: ]&d� ����� *{� '$ �&01*23 9$F&� 1 �7,E- /

/��+  ��^B8$ �) �$���E� '$ ][q[�:  *B�//�-������l 9��&�
 �
��� �� 9�#� $�!-� .�)��*:;�B+*8 ��
��� 9�&� ���:*:�
]&d� ��&Q�� ���:*:� �) �B�)$1 �
$F-�A /�- ��8$ /$ ]W[[.
�:p
1 m�i�l ��&��)  '$!��$ ���-��5��&� %
$ /�-)'$ *�BEAW@

91*"&�(]�8�B� ��I `�l /��+ �)[?<wt.% NaCl <?(�
%&�) �7,E- /���W@@ ��I Y?@ ��<�� �-��: 1 �$*,&B���8 /

'$ (&)Z@@ �<�� �$*,&B��8 /]WW[1� /��-��5��&� /��+*8 �
'$  1*��: %��
$ /'���	H2O1CO2���)  $*��E- *��B.� '���	 ����5� �

 '�) �]8�B� �I `A /��+ O&�� �) /'�	1� /�-��5��&� *�&gB� /
���,i)'$ *BEAY/@'$ (&) �I [gr/cm3(�� *
��.~ O&k#�I �
`
R� ' /�-%&� �7"+ �B.�8;O"+����:*:� ]
$*�+ �� /*
aJ

 ���.�  ��+ �:��B	$ �$� �) fE� 1 F58 ��&+ /���:*:� /

%&��)Z@@@ ���I [W@@@ D����\� _���	 [WW@ ���I Y��@ /*��B� 
%&���' �B��8�J !���$][�[.���8�*) ���) ]
$*��+ %��
$ �����EI /���-

 ���27� �� �H78���F
� ��$� ��$���E- ��&01*23 /.%&�7PE-
 �$�/�- ��&� G7����l O&k#I �-��5 ��&B7,� /��- $�f�E� �� 
?@@ �I Y?@@ %&�' /*B� �� 9�#� !7-�)O"+q(.�) �<�I �)

 �� ���2. *B#�&) �$��E� %
$  *B��:/%&�) [@@@ ��I W?@@ 
�� �$*3 %&�' /*B�!�*&:./$*�) 9��"� %
*�B�) ���E� %&7i 

/!�8 ���8*:� /�-�$!.�;����A 1 K&���A ��&B7,� ��
$' +
$ �
*&J�"�A �8]��[�[.���,i _$*&&gI O"+ �) �B�)$1/*&: 

 ��+/���l �&01*23 '�8 �$��E� '$  ��^B8$ �) )O"�+X(9�#�� �
�� O"+ �� !7
$*	 %
!7i �A !-�  ���) *h�� =��*: /*&: !��$

]WY[.*)�7) ��$��E� %
$O"+ ���+ /*&:/����A '��8 �*�+ ��) 
*
'!�:



 �$' b<� �/!8$ 9$*
$ �8�7+ ���A 1 �8�7+���) ��H� s�t

�; !
!J /�:!+ �*8:��7i ���E� �� �k ���  !-�#�� �$ ���+
 (-�l '$ �7,E- /���vs� �I ��t�<�� �$*,&B���8 /b5�8 

���,i (
$F	$ '$ Zq/@�I��/@gr/cm3���*8 (-�l  ��+/

���l'�8 1b<�� �
��� �� ��!�\� �$��� �7&#�� ��I 1 Fl*EI 
����+.

�	�J/�-��5��&� �:��B	$ �$!) ��#	 1 fE�/��+�&01*23 �� .

�	�K�)��*: /��� 1 /��+ ����,i _$*&&gI !�1� ��5I�$�) �- /�-!7
$*	 �) �B�)$1�#�� G7���A/�-�&01*23 �� %-4 �$��E� |�8$*) ]WW[.



!�<[� ��E+ �Y�F&
�J [Y�@ �)��*: O��"I�8�*) |�8$ *) �-���A /�- �8�7+1. . .s��

�;=�5Q O&k#I 1 �
$' ��+�
�- %&
��J /���+ ��) : !�
!J/
/�-��5��&� /��+ (-�l /���+ ��  *B��:/'$ (&�) �
���� 

vtt �I ��t �<�� /$*,&B��8 ����,i (
$F�	$ ��) F�&� � ���+ 
 $*E-�8$ .(+�< !7
$*	 �)�#�  !
!J %
$ �������8 `l /�-

 �B8�J fE� /$ $*
' ���&� `�l fe��7� �� (�+�< !�7
$*	 �� 
�H&B� �� ���) '�	 �fE�/(
$F	$ ��� ���H
$ ��#�	 (-��l ��
 

���+�. !�
!J '$  !�+ O&k#�I /�-��5��&� �B��Q %&7i ��/
(+�<�&) /��+ !���$� �&�1$ /�-��5��&� �) �5�� /*B# .%�
$

���Q ���&3� �)���e��k\� �$� �� ��&01*23 /��-��5��&� �� |
�8$.�� ]
$*+ %
$�����8 /$�$� /�1!�Q ��I ��l �
��-CO2

!7B�- �� ��H
$��+ �
���� 9��&� /��-��5��&� ��. �:p
1 1
�8$ .%&7i ���B��Q  ��+//$�$� 1 `�l ���,i �) �&�1$ CO2

)�(-�l O&����� m
 O&k#I �E8 �) ��#	 (-�l �
  ��+/
�� (&J *I D�,i�1� ./'�: '�	 61*. y3$1 �� 1=��5Q !�&��I 

b<�� ���,i (
$F	$ /  ��+ ���  !��E&3�) ���+ .!�7
$*	 %�
$
 z1*��\� (���,i ���7) ��8$][q[.��k�4 ��) ���<�I ��) *B#��&)

 /�-��5��&��8�*) V��� '$  !+ )L + V(!7B��-�$ ��)QD��EB
  ��+ ��
' ���� $' ���A //*B#&) '�: `HQ �B�+$� ����8 1

��
L *I��#�	 `�A '*� �) �1�1 1 fE� '$ ��
�-!7
$*	 �e /!�7)
 �9�)F&� /�-*�*�D�,i ��8$  ��)  $*E- �
$�''�: �) 1 *I .%�
$

 94 �7&#��< 1 %-4 /�-�$�� /!7) �
L O&"#I �) ]
$*+ %&) �-
� 9�)F&� /�-*�*� _��5e��$� ��$��E- ����A �&01*23 �.

Y;(7A$1 ��+�-I�7)*A 9�)F&� G78 �) �:�) �<�I �)��$1$*	 
�	�)9�)F&� G78 �� �7&#��< /�-��I �� F&� �
�&E&+ O�$�� 

 ��) *h�� �$�� ��#�!�$ .(7A$1 ��+I�7)*A 9�)F&� G78 �) �
(
$F	$ 1pH ��+%)*l '$ �+�� $�� ��#� �I b58 �
$�' �

�8$  !+ /F�	 .%B	� �8� '$H+'$  ��+ (
$F	$ ���) pH1
�)I�5h��	�5E-�� /!
*�A /�-�+�.'$ /�$!
�J�� %
$ ��+/$

I�7)*A 9�)F&� G78 '$ �A���9!+ �	��$ �) ��a:Ca+2 �) 
 ��+ 9�&�4 �) 94 ���
 !��&J ��H
$ 1;Cl �&��\	 (-�A b58 ;

Cl�� 8 �&��\	 (-�A %
$ 1 ��+�) b5 �I�5h�	�5E- /�-
��B
��� 1 /!
*�A�� %-4 �#�� �+�./  ��+ ]
$*+ %
$ �� 

9$F&� %
*BEA �) %-4 '$ ��+*8 �$!)4Si c*dI '$ �+�� 
�)$*&+ 9�)F&� G78 �) ���.*) �� ����:*:� �e ��&�&8 /�-

 �I�7)*A)�B&���1� *�*� (*U�7� %&��I 1Ca 1Mg�) �94 '$ -
�1!d� ��B5�� 9$F&����A �) 9��FE- /b<�� ��&B7,� �
$'
�&��7&BA$ O&"#I ;�� F&� �&���*I��+ .�&B7,� O&"#I

 '$ �&01*23 �B&���1� *�*� 9�)F&� G78 �� �&��7&BA$ �)  $*E-
�2)$� /]WZ[ ��+ ��H- *h$ �� 1 �&�&8 '$ �7> %&,)4 /

�	�5E-�) %-4 /!
*�A /�-��  �$� 9�#� *
' _��U��+:

23
43

222852

22
23

Co7CaCo3
Manetite

OFe

HCl8
Actinolite

(OH)OSiFe)(Mg,Ca

FeCl8OH5SiO8
Dolomite

)(CoCaMg5

++

++

→+++ +

�) /��+ 9$F&� �
�I1� �$��E� '$  ��^B8$ �)/��� �7,E-]W?[

��������I1F
$ '$  ��^B��8$ 91!��) 9$���I/�1!��Q ���I �$!��
�J /���-
 �,B8�. �7&) (&J $� o�B�� /�-��5��&� =4 �*�A .��"��7i �� 

Ok+�o�$ !
� �� ��+�/�-��5��&� /��+ $� FA*EI %
*B#&)
�� *B�:/=4/�-  �,B8�. �) ���:*:� �� 9�#� ��) �A !7-�

 ��
$' ����A ��5EA 1 �&B7,� ��#� �I 1 ���:*:� =4 ]
$*+
 ��)�
*&J�"�A (��$� ��$���E- ��&01*23 ��.%&�7PE- %�
$ 
 �$� V��� �- �)���*: ]&�d� F�&� $� ��&01*23 %�-4 /�-�$!�.� 

�� �	*\� �
��� 9�&�  �1!d� !7A)O"+�=.(
*{� |�8$ *)]W�[Bd� ]
$*�+ *,��#�� �&B7,� /L�) /$�

/!&�A$ �)��*: *I �#�-�A ]
$*�+ O�)��� �� ����:*:� ��- *�I
 ��+ ���A 1 /!&^��8 /�- O�&	�"��A *U�7� �
$')��� !�7��� (
�8$ .�e FA*EI �) ]
$*+ %
$)'$ (&)WZZ ppb(��&B7,� 1

��$� ��$���E- ��&01*23 �� ��
*&J�"��A ��5EA 1]Z[.%&�7i
 !
!�+ �,B�5E- �5��� (
$F�	$ '$ ��+�� ƒO2/ƒS21  ���+ 

]&d� �� �e 1 �&B7,� �#��  !�+ ��$F�: �
��� 9�&� /�-
 �8$]Wq[.`�A ����A (
$F�	$ ��) ��&01*23 �� ��� �)��
 ��
$'

 �:���. %&i �� �e 1 �&B7,��,B�"+ 1 �- 1  ���)  $*E- �-
 �
$' ���A '$  1*: %
$ �� $� �-  *��' �� 9$�I V��� /�-������A /

:����:*;�$� �$*3 �
$F-�A .



 �$' b<� �/!8$ 9$*
$ �8�7+ ���A 1 �8�7+���) ��H� s��

�	�L)o�$ (V�� %&&\I ��+//��+ 9$F&� '$  ��^B8$ �) '�8 ���A �) �5�� �7,E- /��� ]WW[�)=(/�-��5��&� /*&:�$*3/��+ �� ��&01*23 
 *B�: /�
��� 9�&� /�-�����A �&I)D��*I1F�(�$��E� |�8$*) ][q[.

M����� 
��A ��B	�) !-$�+�E&�+ %&�' 1 �B.�7+ /���+ /��-��5��&� �

*,��#�  �,B8�. ��)  $*�E- %�-4 ��
$' ����A �$'*�
� ����8*:�


!8�E;�E&��A ��27� ��/�&01*23 �8$.%
$V�� ���8*:� 

�)���5��/�&B7,� /F�R$��J +�&��7&BA$+�&��:$��J +�
�!&8 

+�&��B&I+%&�����I±�&���*I±�
*&J ±��#� �
*&J�"��A 

����+.(-�A  ��+ D�d�$ _�!3 G78 �) (7A$1 *h$ �� /��-

I�7)*A�(
$F	$ b58 pCO2�&��\	 (-�A 1H2O)�)�h �	$

 K
*B"�$ /� ( !+ 9!�+ �B��"+ ��) 1��	�5E- O�EQ /��-

 �� _$F�	  !77A!��H�$ .�� ]
$*+ %
$�����8 /�- ��A f�E� �� 

94�-�5��  ��+ �%&
��J ��&��) G78 �) Eh  ���+ �+ �� ]
$*

  ��) /!&�A$ �� /!
*�A /�-!��,&� 1�)���*: �$1$*	 �7b5�8 !


!8 �.�+ ���8*:� �) �&B7,� O&"#I�E;&��A�E���+�.

 �$� '$ OU�Q /�- �8�*)/�- /�-��5��&� �� 9�#� /��+ !7-�

�A ��$!.�/�- %-4 ���� �8�*) �B#�� V�� '$ �)��*: %-4 /�-

 ��� 9�&��8.�) ���Q %
$ 4 /�-�����l �)��*: %- *,
� 9���< 

��
��� O)�3�8$ .�:!�+ �*�8 9��PE- �
�-!�7
$*	  ���+ 1

I��7)*A  �$��
� G78 �) (7A$1 ��
$' =�5Q ����,i (
$F	$�1

(
$F�	$pHG7�����A �#���� O���$�� %
*��BE�� '$ /���-%��-4 

) �&01*23 ��� ��E+!�1�.%-4 /�-�$!.� /*&:�$*3 �) �<�I �) 

778 ���:*:� 91' �� �&01*236!;/�-��E� 1 9�<*&8 �"&B�R 

�5��> 1 ��#�  ���+ 1 *
��.~ %�
$ %&�) ��A ����:*:� /��- 

�
$F-�A �$1�$ �) 9��FE- G7����A ��$� ���<1 9���< �� /��- 

D!� %
$ �) $� �-�5+ %
*B#&) �&01*23 %-4�#
$' �� 9�#� -

!7-� .O"+/*&: =��*:;���:*:� ��  *B�:/1 ��#	 ]
$*+ 

5��8 ����&+  �����.� /����� ���I F���&��5&^�4`��
R� �� 1/���-

 O"+ �I �7"+ /��B.�8 D!� �� *
aJ ��) ]
$*�+ �� /���7#&J

 61*�. 1 �B8�J �:!+ c'�� 1 �:!+ `&�� 1 �+��#	 _!+

 ��+ �� _��U 9�:*:� /�*&: .%
$ ��+ ��2�8 �� $� _$F��	 

o�B��G78 K&	�� /�-;K&	��$*B�$ )K&	�� 9�E7.� �)�#�;

9'�J  �i K&	��$*B�$ �&01*23 ( �*A �
�#)4 91' D�e �� 1/�-

�+*) f&E�1�,B�"+ �d28 /�-�I�� %&#��'�8.

N(��� 
[1] Giles A. D., Marshall B., “Genetic significance 
of fluid inclusions in the CSA Cu-Pb-Zn deposit, 
Cobar, Australia”, Ore geology Review 24 (2004) 
241-266.
[2] Kontak D. J., Kerrich R., “ An isotopic (C, O, 
Sr) study of vein gold deposits in the Meguma 
Terrone Nova Scotia: Implication for source 
reserviors”, Economic Geology 92 (1997) 161-
180.



!�<[� ��E+ �Y�F&
�J [Y�@ �)��*: O��"I�8�*) |�8$ *) �-���A /�- �8�7+1. . .s�s

[3] Alavi M., “Structures of the Zagros Fold-
Thrust belt in Iran”, American Journal of Science 
13 (2007) 1064–1095. 

]Z[| �3�&�.�V /!��8$�' .�$ ��&)��$ .�"�*e �
��� ��$F:
F
*&� 9�B8*�+ �� ��!\� �$�� �
�< �J"��*e /*H� :(�)

'$*&+  �,#�$� %&�' ����19��\� 1 y
�7U _�$'1 )9�B8$

|��	(�/�$!�,� Od� :%&�' 9��'�8 ��78$ �#BA$ 1 �8�7+ _�	

��#A ��!\�)[Yq�(.
[5] Sheikholeslami M.R., “Evolution structurale et 
metamorphique de la marge sud de la microplaque 
de l’Iran central: les complexes metamorphiques 

de la region de Neyriz (Zone de Sanandaj-
Sirjan).", These, universite de Brest, Ph.D thesis 
(2002) 194.p. 
[6] Sarkarinejad Kh., Faghih A., Grasemann B., 
“Transpressional deformations within the 
Sanandaj–Sirjan metamorphic belt (Zagros 
Mountains, Iran)”, Journal of Structural Geology 
30 (2008) 818-826. 
[7] Guilbert J.M., Park C.F., “The Geology of Ore 
Deposits”, WH Freeman & Company, United 
States of America (1997) 985 p.  
[8] Williams P.J., Barton M., Johnson D., Fontbote 
L., De Haller A., Mark G., Oliver N., Marschik R., 
“Iron Oxide Copper-Gold Deposits: Geology, 
Space-Time Distribution, and Possible Modes of 
Origin”, Economic Geology 100 (2005) 371–405. 
[9] Hitzman M.W., Oreskes N., Einaudi M.T., 
“Geological Characteristics and tectonic setting of 
Protrozoic Iran oxide (Cu-U-Au-REE)”, 
Precambrian Research 58 (1992) 241-287. 
[10] Rusinov V.L., Rusinova O.V., Kryazhev S.G., 
Shchegol'Kov Yu.V., Alysheva E.I., Borisovsky 
S.E., “Wall- Rock metasomatism of carbonaceous 
Terrigenous rocks in the Lena Gold district”, 
Geology of Ore Deposits 50 (2008) 1-40. 
[11] Audetat, A., Guenther, D., and Heinrich, C.A., 
“Formation of a magmatic-hydrothermal ore 
deposit; insights with LA-ICP-MS analysis of fluid 
inclusions”, Science 279 (1998) 2091–2094. 
[12] Lottermoser B.G., “Rare earth elements and  
 

hydrothermal ore formation processes”, Ore 
Geology Reviews 7 (1992) 25-41. 
[13] Chao E.C.T., Back J.M., Minkin J.A., Rum 
Yingchen., “Host-rock controlled epigenetic, 
hydrothermal metasomatic origin of the Bayan 
Obo REE-Fe-Nb ore deposit, Inner Mongolia, 
P.R.C”, Applied Geochemistry 7 (1992) 443-458. 
[14] Chao E.C.T., Back J.M., Minkin J.A., 
Tatsumoto M., Wang Junwen, Conrad J.E., McKee 
E.H., Hou Zonglin, Meng Qingrun, Huang 
Shengguang., “The sedimentary carbonate-hosted 
giant Bayan Obo REE-Fe-Nb ore deposit of Inner 
Mongolia, China: A cornerstone example for giant 
polymetallic ore deposits of hydrothermal origin”, 
U.S. Geological Survey Bulletin (1997) 65 p.  
[15] Hemley J.J., Hunt J.P., “Hydrothermal ore-
forming processes in the light of studies in rock-
buffered systems: II Some general geologic 
applications”, Economic Geology 87 (1992) 23–
43.
[16] Hitzman M.W., “Iron oxide - Cu - Au 
deposits, what, where, when and why?. in Porter 
TM, Hydrothermal Iran oxide copper-gold and 
related deposits: A Global Perspective”,
Australian Mineral Foundation 1 (2000) 9 – 25. 
[17] Wilkinson J. J., “Fluid inclusions in 
hydrothermal ore deposits”, Lithos 55 (2001) 229-
272.
[18] Hall D. L., Sterner S. M., Bodnar, R. J., 
“Freezing point depression of NaCl–KCl-H2O
solutions”, Economic Geology 93 (1988) 97-202. 
[19] Fan H. R., Groves D. I., Mikucki E. J., Mc 
Naughton N.J., “Contrasting fluid types at the 
Nevoria gold deposit in the Southern Cross 
greenstone belt, Western Australia, Implications of 
auriferous fluids depositing ores within and 
Archean banded iron formation”, Economic 
Geology 95 (2000) 1527-1536. 
[20] Derome D., Cathelineau M., Cuney M., Fabre 
C., Dubessy J., Bruneton P., “Fluid regime in the 
Kombolgie sandstones in the vicinity of 
unconformity type uranium deposits (Northern 
Territory, Australia)”, in XVI ECROFI European 



 �$' b<� �/!8$ 9$*
$ �8�7+ ���A 1 �8�7+���) ��H� s�v

current research on fluid inclusion 37 ( 2001) 378–
392.
[21] Robb L., “Introduction to ore forming 
processes”, Blackwell publishing British Library 
(2005) 370p. 
[22] Roedder E., “Fluid inclusions (Reviews in 
mineralogy)”, Mineralogical Society of America, 
Michigan (1984) 644 p. 
 [23] Zhang Y.G., Frantz J.D., “Determination of 
the homogenization temperatures and densities of 
supercritical fluids in the system NaCl–KCl–
CaCl2–H2O using synthetic fluid inclusions”, 
Chemical Geology 64 (1987) 335–350. 
 

[24] Seward T. M., Barnes H. L., “Metal transport 
by hydrothermal ore fluids”, Geochemistry of 
Hydrothermal Ore Deposits (third ed.), 
Wiley  (1997) 435–486. 
[25] Kesler E. S., “Ore-Forming Fluids”, 
Elements 1 (2005) 13-18. 
[26] Hezarkhani A., Williams-Jones A. E., 
Gammons C. H., “Factors controlling copper 
solubility and chalcopyrite deposition in the 
Sungun porphyry copper deposit, Iran”, 
Mineralium Deposita 34 (1999) 770-783. 
[27] Cox D.P., Singer D.A., “Distribution of gold 
in porphyry copper deposits”, U.S.Geological 
Survey Bulletin 1877 (1988) 1-14. 

 


