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Abstract: Loco-granite and granodiorite intrusive bodies have cut the Naiband and Sangestan 
Formations in Darreh-Zerreshk area in southwest margins of Shirkooh batholite. This intrusion 
has caused weak metamorphism and copper hydrothermal mineralization in permeable Sangestan 
Formation. The characteristics minerals are magnetite, chalcopyrite, pyrite, bournite and 
dyajenite. The studied area is composed of sedimentary strata of Lower Cretaceous up to present. 
These rocks have been cut by a great variety of extrusive and intrusive rocks. Intrusion of 
porphyric granitoide of Miocene in volcanic units and Cretaceous limestone units caused Copper 
mineralization in different parts of studied area. In Darreh-Zerreshk, four different mineralization 
zones can be recognized as: oxide, leaching, supergene and hypogene. Alteration zones in 
Darreh- Zerreshk area are potassic, propylitic and phyllic thet can be correlated with Lovell and 
Gilbert model. This research was carried out for mineralogical, texture and geneses studies of this 
ore deposit. 
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7,",MF#-F%���� �!�6 .���/ -"�,9�3(� �� �8�'4���'-.� 
�� �%
� �7,M,	���/ P)5 �9 ���!=C �/ �!5 D� �*�(9-/ ��H

�'� �
�#8R # �,/]�� P��5 .���/���� �%,1�!' ��H�# %
$R 8� ��#%~� ���R p�	 �� �H��9<�=5 �5-9 ��3(� �9

�'� �
#� P9�? �
-,F!)��/ # �
-,F \�!l .�3(� ��4
���/ ���R 7,M
 �R ���'-.����/ ��# ���%� �!W# �8�' �8�'

R # �,/]���#%~� �!N �9 �
�#8�3(� �� 4���'-.� 

�
#� P9�? ��3(� �?-5 <�=5 �� 7,",MF#-F�'�.
��/���.� P)5 �9 ���!=C ��3(� Y3' �� �8�' ��H
 @
-�)P)5g(�#P)5 �9 �M~� �"�9���)P)5b(\�%(9 #

Q(' O"� �� �%(/�-F \�!l �9 �H)P)5c(�� �%
��!5.
-9 �#�C�'�-9 �%5 r�n�� ��H�#� ��!=��~3' ��H �/$#8 8� 
%,�/�������/ O
� �%�R �'� �9 ��!� #�'�-9�%("	-. ��-? 
��!=���e� 8� �
�H� �'�-9 �/ %5 �,�* �,� ���16 ��H �F!)'#-),

���/ ���#�-	 ����R�� $��� �� �
-,F # �
-,F!)��/ ��,'!)��/ ��H -
%H� .

� �G��.���!=� �� �,/]�� ��H ��(' ��H)�
8%�R2�,'�� (75�8 ��� ��3(�.

� �H��.� 8� �"�9��� �)K5 ��3(� �-5 <�=5 �� ����-* P~� �� �,/]�� � OHR %,�/� ��H.
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%MWhq���=5 �g�,
�F �hgss ���/�'�(5�����/��� D�:!(W 75�8-;:��
 ��z 

� �IQ(' O"� �� �,/]�� ���R��.� �9 ��-=H �",��-. ��H7,M,	 ���'-.� 4�3(� �� �*��!/ ��H.

)1�� ���, BJ�� � B��> 
���/%����� # i/ ��3(� Y3' �� ��M	 ��H .�9 -"�,9 D� ���R

���/ \�!l �*�(9-/ ��H�'�Q(' ^�)5 # 8�� �/ ��H
 # �",��-.�� -F �� �"��� �*%((/.

�,/]�� �
�#8R #�,���-=H �9��H%,�/#�%,H # �H%,�/� 
��� �!W# OHR��9 # %\�!l # �
-,F ���R ���� # �M~� 

�� �� D� ��H%,1�!'Q(' O"� �� YM�� i�X �9 $�!* �H
 �%H���-/�.��!=� ����� ���/�H�
Q(' 8� ���/ �#�6 ��H-

�� ��3(� �� D� �8�'+���/ @&A �,� 75�8 �9 �� �8�'
�9!J��'� ���� $�� .���/ @&A P,�� �9$R �	�9 �8�' �H

 I��� $�%(X��,� .��!=� �� <�6 -H �9 ��H�'�-9�%5 �

���/ �Ml� �	�9 # 8�� # ���J ��H��	 �%((/-F t!� 8� �8�'
^�)5 Q(' ��H�'�)P)5q@�� .( $�!"9 %
�5 ���!� �J-9 ��

%((/ -F �	�9+^�)5 # �8�� �.� t!� 8� �� �H# �� �"�9��� 
�����)P)5`:.(���/ -"�,9 �$�",* %,�/� P�� �,�#� ��H

�� �%
� Q(' O"� �� �%(/�-F �	�9 �9 �
-,F!)��/ # �
-,F -
%�!5 )P)5`�(

�	�9 -9 $#�	� O"� �� �,� �(,���W �	�9 �%5 ��
 ��H
Q('��� �!W# �H��%�R %
%F �
!��� �!N �9 �/ %%�� .-"�,9 ��
��!=�/#�%,H �H
�n* Pl�6 �/ OHR ��H%,�4�
 �
-,F 

/��
-,F!)���� �(,���W �	�9 �9 %�-"�,9���/ ��H�%5��
 
�� �%
�!5�%)P)5`�.(

� �K@��) (�,�]��(��,M,' 4(,�8�� �
-,F 8� �5�� �,*!.# ���J ���	 �� �.%5-F \�!l �9 .:(���� �%� ��H)�,"(�� (�=,� ## ^�15
�"�9��� �	�9�(���/ �%/ ��H)�,"(�� (�8�%�� �� �%(/�-F �	�9 �9 @M"�� ��H)�'� �%5 $�'-.� �(,�8 .(�(�?�9 �
-,F # �,�L
� ��
-,F!����

-,.�� \�!l �9 �%���.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

31
 ]

 

                             7 / 12

http://ijcm.ir/article-1-572-fa.html


����U�� �����H!/��%=MC $�-
� �'�(5 ���/ # �'�(5�!M9 �Mn� ���

�W

� �L@�� (��9 �� �� �,*!. �9 V!9-� ��-	!M/ �J�' ��8�� >3�� ���� �!W# �%� ���� $R ���,� .:(�M�,l >3��.�H��. ��� ��,*!.
�'� �
-,F ��
��9 �#�6 .�(�M�,l >3�� .��"��5 ���	 �� �,�]�� �H.�(�"���� O,9 �!��� �9 \��'%M	 # �*��!/ .�(�	�9 �9 OHR ��H%,�/�

��,M,' 4(,�8 �� �"�9��� .#(��*��!/ +-,=J �� �",*!,9 ���'-.�.

M���, 3�:���)1�� 
���/ Z,/-*-,J0 ��M	 ��H+�� ��%&� +���/ P��5 75�8 ��H

 �,(=M
� # �
-,F!)��/ ��
-,F �$�",* ��H%,�/� ��,�#�)p�	
��!=� 7
 �� (�'� .-	 �n,"� ������/ \�%(9 ��!��� ��H%(
-

D� ��!1�!' ��H)�,'!)��/ # O,�#!/ ($!��-,F���/ ��H
�� �!W# �%5 ��
 �,�#���.���/ O,(�=H *�(9-/ ��H�D�

)�
�#8R # �,/]�� (#�%,H #�� �
!��� �!N �9 �,� OHR %,�/�
Q(' O
��%�R %
%F �H%�� .���/ ��%��Q(' O"� �� ��M	 ��H -
��!� ��H�'�-9 8� -"=/ c%�'� ��!9 Q(' �=n6.

$�#�-	 $�",* %,�/���/ O
-*4\�!l �9 �/ �'� �,�#� 
P)5�9 �* ���5���� �!W# >N��� r�=* �� �%(/�-F �	�9 �9 P).

���H� �8�%�� 8� $R ��Hoa�*haa $#-),� �'�8�%�� \�%(9 #+
$R �* �Hhca $#-),� �,���%'� .$�#�-	 �
-,F��/ O
-*4

�!1�!'��'� ��3(� .P)5 \�!l �9 ���/ O
� �=,� �* ���
P)5�� �%(/�-F �	�9 �9 ���-"�,9�� �!W# >N��� ��.8�%��+
���� -
8 $R ��Hhaa9 # �'� $#-),� ���!=� �J-9 �� \�%� -

�9 �Hoaa �* `aa�� iH $#-),� %'� .\�!l �9 �
-,F7*
����%(/�-F ��H+�!�6 Q(' O"� �� �
!��� ��H�!M9 �
 �,�#� 
����.

Gui 

Pyr 

Qut 
Bio 
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%MWhq���=5 �g�,
�F �hgss ���/�'�(5�����/��� D�:!(W 75�8-;:��
 ��� 

i�� �
-,F!)��/ ��H�����/ �� D� �!1�!' ���/ O
-*
!F�J ���#�-	 �9 �/ �'� �-,	 �
#� P9�? �
-,F 8� -"=/ �M,

�'� .-
8 ��&9� �9 ���/ O
�oaa �� �%(/�-F �	�9 �9 $#-),� 
�� �%
� Q(' O"� �9 ���'-.� -�� �� ���!=C # �!5

 ���'-.� -�� �� # �'� �%5 P
%K* OHR ��H%,�/#�%,H
-"�,9 �8-F!'�'� �%5 <%9 O,�#!/ # �,'!)��/ �9 .�,(=M
�

 �%(/�-F �	�9 �9 �%
����!5 $�",* %,�/� �9 �
�n* <�6 �� �/ 
�'� .8� -"=/ ��&9� �9 �'%(H P)5 $#%9 ���/ O
�oaa 

���� �!�6 Q(' O"� �� $#-),�]c�`.[
O"� �� �,� �
�#8R # �,/]��-"�,9��!=� # %���� �!�6 �H

-16 -"�,9�H��"�)5 # ��� -F �� �H >N��� �J-9 �� # %((/
 ��"�;R Q(' O"� ��n
���-/ ��%��.

Z,/-* �9 �0!1� +�!* 8� �5�� D� �#�6 +��5 0!1� �N
�,'�� 2���/ �$�"��(' -
EF0!1� %�8�' �� �
8%�R �8�'

$#�� $#8 �� �-"�,9�'� ���� �� �8 .�����/ +��5 ��H��K��,�
 # %���� \#�1* ��!5 4W�� # �.��"	� r�� �9 ���� -j� 8�

����/ ���� �/ �'� O
� -���,9 �H��� �
��� +-"�. �� �Hhca 
�*`aa �* O,
�F ��!5 4W�� �9 $!�9R 7
 8� ��-�,"��' �W�� 

]�9)wt%NaClk/qg –h/h(�'� �"	-. \�!l .��H��K��,�
���5���5 $��"	� r�� �9 8� �/ �� 8� t�K5� ��HNaCl-KCl �9 
�=/)CaCl2(P?�%6 <��&� ����	 ��oaa �* gaa ��9 

�%5 P,)�*%���� �8� �,9 ����� %(��!*`%(5�9 ��8!� ���/ 
)�
-,F # �
-,F!)��/ ��,*�=H ��
!M,' ��,��H] (`.[<#%W
)o(���/ P6�-� # ���!*�� $��� �� �8�'%H�.

N�1���, )�*)1�� 
�9�'�-98� �%5 �,�* �8�� # �M�,l >N��� ��e� ���16 ��H 

���/ $#8 ���X ���3(��%,�/� $#8 P��5 �8�' ��"��9R
$#-9$#�� # �8�8%5 ���� I,��* %�O
� �	-&� �9 ����� �� �/
$#8�J��-F i,H�!J �H.

�	�,� N�1 
���/ ��
-,F!)��/ ��
-,F ��,"S!. $#8 O
� IJ�5 ��H

 �,*!,9 # �
�#8R ��,/]���'� .P)5 �9 �,"S!.��H ��-	!M/ 
,6�� T�J4�
��/��%H��� P9�? �%�9 �,�#� ���/ 8� �/ �,*!,
�%5 �5���%�)P)5q:�@��.(\�!l �9 �
�#8R # �,/]��

 ��"�)5 ���	 �� �.%5-F�"�9�#,6�� �9 4�
��/� �%
� 
��!5�P)5 %)q��.(# �*��!/ �!W# $#8 O
� %H�!5 -�
� 8�

 \��'%M	����� ��#)Finger Like(P)5 �� �/ �'�)q��(
�� �%
��!5 .$#8 O
� �	�9�'� �"�9����/� #OHR ��H%,

 \�!l �9��9���-,=J �� +�� �%
� ��,M,' %�!5 .�'�-9
�� $��� >N��� �/ %H����'-.� �",*!,9 t!� 8� $#8 O
� 

$%5�'�-,=J �� �/ +-"�. # �"	-. \�!l ��*��!/ +
�� ��-"�.�� -9 �� �� �-,..

$��0E���/ ���!* �%(H� $���75�8 ��� D� �����/ �� �S�8.

N��> N�1�1N�1N��
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����U�� �����H!/��%=MC $�-
� �'�(5 ���/ # �'�(5�!M9 �Mn� ��}

N�1 >��O�P 
���'-.� P)5 �'� �",'-' $#8 O
� Z��; )s@��� .(���/ -

D� %,�/� ��
-,F!)��/ ��
-,F $#8 O
� IJ�5 ��H 
)�
-F!/(�,��!9 ��
!��� #�
-��1'��'� .�� ���/ O
-"��#�-	

 �� ��%M)5 �=,� �* ��%M)5 \�!l �9 �/ �'� �
-,F $#8 O
�
�'� �%H��� P9�? >N��� .�!l �9 ZM;� �
-,F%((/ -F \+

�9 ���J ���	�0!1� �,��!9 # �
-��1'� ���/ 8� ��
� ��H
�� �%
� �!5P)5)s����:�(.

�1 N��> N�1 
���/ ��
-,F �O
8!)��/ ��,�L
� $#8 O
� IJ�5 ��H 

�,(
%K,�!� # �
-,F!)��/�'� .���H �9 �
-,F!)��/ 8� �
�H
 # %,�/� # �!1�!'�,��L
� �9 �%5 $�'-.� \�!l �9 �,

�'� I��� .�5�-* \�!l �9 �
-,F $#8 O
� �� -�
� 8� ��
���/�'� �
�="� �H)P)5k(.

�1 N��
 N�1 
���/ �
-,F!)��/ ��
-,F $#8 O
� IJ�5 ��H�'� .��-"�,9 

�� �	�
 �,�L
� �9 -,.�� \�!l �9 �
-,F!)��/ ���!��!5 �/ 
����"�� $#8 �9 �"�9�# # �
-,F!)��/ �(,���W Pl�6 O
��'� .

���/ �	�9 $#8 O
� �� �8�'�"�9��� �'�)P)5ha(.

�����D
 
�� �� ���'-.� �
 %�#�+��3(� �9 75�8 �%(9p'!* �%5 �S��� 

\-KM,. # <#]���!�=H���� ]q�s[�'�-9 �9 �W!* �9 ��H
�
�-~l����/ Q(' # �'�(5�!* �� �'�(5+�� D� +75�8 

���� �"
�!
�!��-. Z,/-* �/�'-.����%H��� P9�? -
8 ��H
�'�:

h(���'-.�\��'%M	 �
�%,F �9 �/ 7,'�"F �#� �
!��� ��H
�,*!,9 �#� �
!��� �,*!,9 P,)�* # �H8�/!
 �F �
 # �,�#� ��H

�� I��� �H%(MK��!H�!5 ]k.[\%5 # �#-�,F O
-"=/
�� �%
� �,*!,9 �9 %(MK��!H P
%K* �� ���'-.��!5 .\%5 �9

�#-�,F O"	-.����'-.� �,*!,9�K� �� �,�#� ��H �� # �H
 ��"'��^�)5�H�%5 P
%K* �
!��� �,*!,9 �9 %��.���/ ��H

 O
� �� �%,1�!'���'-.� �
-,F!)��/ # �
-,F �'�.
o(���'-.�7,",M,F#-F :# �
�-~l %H�!5 ��'� -9�'�-9 

�8�� >N���$�'-.� ���� �,�!=C ��3(� �� 7,",M,F#-F t!� 
m-"�. #���
8�� P��5 �,� �� Y3' �� ��K
-�* # �!5

�� �� $R ���R ��3(�%H��� �9 $�!*+���/ ��
-M/ ��H �\#%,F� 
Q(' �� �*��!/ # �,�M/�-/ �%H��� �H.

g(���'-.��!* �� �/ 7,M,	 +��!� �'�-9 �-,J�* �%(
�-	 
$�'-.� -�
� �#� -9 # ��!9�� ��-? �H�-,..=H4\�),M,' -

�9 Q(' ��H�"�.-9 �,'-' %��.\��'%M	 8� i��' ��H
�%5 P
%K* �,'-' �9 �W O
� �� 7,'�"F ���'-.� O
� # %��

\��'%M	 �/ �'� ���6 �� O
� -9�-9 �� �
!��� 7,'�"F ��H
%("�H -*��%
�F ���'-.�.%
%F+�,*!,9 �$%5 �",'-' ��H

�,*!,9 ��# �'� ��-/ $�'-.� �� �,�#� �
-M/ �9 �
!��� ��H
�%5 $�'-.��� �%
� ���#�-	 �9 %(
�-	 O
� �/ %���!5.# �*��!/

 O
� ���!6 �� �,� �
-,F!)��/ ���'-.����� �!W#.]ha[

� �Q@�� (���/ �5�K�� ��8�� >3�� �'� �",'-' ���'-.� -���,9 �/ �
-,F # �,'-' ��*��!/ ��H .:(����/ ��5�K�� ��M�,�l >3�� ���H
 � %,�/� $#8 �� �
-,F!)��/ # �
-,F �D9R�"�� .�($#8 �� ��%M)5 �
-,F9R� �"�� (�0!�1� ��9 ���J ���	 �%((/-F �	�9 �9 �
-,F 8� �
��H
�
-��1'�.
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%MWhq���=5 �g�,
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8!)��/ # �,�L
� ��H$#-9 $#8 IJ�5 ��H�8.:(�M�,l >3�� .��H �9 �
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� # �
-,F!)��/ ��
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��8R �9 # �,�* ���16 ��H
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� 8� �3J $�!9i
�-/ �5!F i�X.%&9 4M6-� �� 
��!=� �=*� :EW m#� �9 �H)AA (���R ���9#� �
�"� �/ %�%5 �,
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