
��������	 ���� 
�� �
������ ����� ����19����� � 37   ��!��" � ��#� �1404   

 

 

  

��� &� ��!���'���) �)�"������� :(�#�, ��-�����. &� ���-/ 	, 
, 0�� �� ����� 1�"  ,��

2��3 ��,	45� 6����� �� ���787"9  ��4��- ��;�7� 

 

���<=� ��3��1 � ��!>�����!��2* ��5A���
���B� �CD,3 � �E��� 
6�F� ���,�4 
  

1-  �����	
��
���
����� ���� ����	 ���
���	��	 ��
��� ��
��� �
���	
 ��� ! ��"��	
  
2  �3- �
���	
 ���� �����	��	 ��
��� ��
��� �
���	
 ��� ! ��"��	
 ���
��  

4- �&�
	 �������'�()
� *��� ��

+&,	 ��
�� ��
��� �	��	 
  

* kouhestani@znu.ac.ir  :'�G!� �6�!���   

  
  

:H����� 24/11/1402           :J��KL29/1/1403                                                                                             :�M�N� O�� �7��PL  

�6�Q.  

��
 -� �
(�
� 
��. / 0
1 �
 �,
2
�72 4
'� ��&�� ����
5 ��	�6 1 ��7�'� �	 ��87 � /&�	
 �	�, �97	 �&:
7- �� ���&�; .��
7
/�
���
 �
(�
� �
 ��	�/7 �,
2
�/��= >��0/�
� /�9? .*�	 �
	
 @� ���A	 �1�2 �
;�.	� ���
 �	�����
: �B��C2 ���� �	�	
 �	
- 

 
7 ��&:
7 
��. D��60  
270  
��. �)�5 � �
�7 4
'� *'� /7 /G�
200  ��7 ��
�9? � �&�5/0  
23  �7
��� ��
���
 .
�	
 �&�
��
���
 J�
��(� �� �
;��&�� � �  ��2
�7���2���?	 �� �&�)�A� ����7 K� �L�M ��
���
 .��
7/�
� /�9? /��
. 
	� �
�� /5
.	 	� �	


)�	 *���")
� .*�	��
� � *�)�A� �>���?	 �*�( � �62�	�� �*�� � � ���N� 
	�� �
	�M -� � *���? �*���?�")
� �*����7 �/� ���� �
;
��
 �
(�
� �
 / 5
7 
	���� �,
2
���
� *�2�� � *��?�� �*��
)
� �*�)��� �/���
O *���")
� .���
7���7 �
;�	 .��&(; 
	� *1
7 P	�

 J�
� Q�(�
�/�	
��	�?/�� ���- /R��J� � ���
��
7 ����S7 �4	��A�B�	�1 ���� (�	 ������
G ��)
: �
T1 ������U? ��	 ��' �� .��
7
/�
���
 �
(�
� �
 ��	�/�
� 4�	 / .�� .*�	 K�"V2 J7
, / .�� �
9= /7 �,
2
� �M �5 � �
�7 /�)�	 6�L
�
 �
;���	�1 /7 W�7�� ��	�

*���?7 
7 4	��A�B�	�1 �
;/�	
 *1
/�
� ��
 / .�� .*�	 ��� J�"�2 �1�2 �
;�.	� ���
 ����	�?:X2 6�L
�
 �
;���	�1 /7 W�7�� ��	� ���
��
� ��T. 
7 � �
�7 ���1�2 ������
 �*1
7 
7 *���?�")
� ����	 
7 �	�'; /�)�	 *���")
� � *����7 �
;/�	
 �
;���	�?/�� ��- /R�� ��	

�
T1 ������? ����)�(�	 �� Y8�� �����
G � �)
:/�� ��T. 
7 ��� / .�� .
��- /R��62�	�� ���:X2 �
;- *���?�")
�-  �*���?
62�	��- �� /&:
�� *�( � � *�� �/�
� .
�����7 �
;���	�1 /7 W�7�� ��
9= / .�� ��	��� 
	���Z�� .��
7��
 -� �
(�
� �
; �,
2
�

/(�
C� J7
, �&�
� [�2 �
;�
(�
� 
7 .*�	  
                                                                                               

�R,�:
6�5� 
�� /�
� ��	�/��= �6�L
�
 �-���
 ��&�
� [�2 ��	���,
2
�

1- ���8S7�L  

��
5 ��	�6 1 ��7�'�-  �	�7 �'9� �
76�� ���&�;
/�
���	� � �1
�&�	 >
N)
\� .*�	 �	��	 �
 �6 1 �
;

�
��	 ��;�Z?  � ��
�
�� /7���� /&�]� /;
 �
 �
 ���
/�
� �	 �V &8� P	��	 �1�N���	�^�� ��;M �-� �
;- 

 
;�
(�
� �	 .*�	 ��� ��	�6 1 ��7�'� ��	 �
 
 5 � ���
�� _9� ���N� �
;
	�:� ��;M �
;�
(�
� /7 �	�2- 

 /:�� ����	��� �
����
� [�2 *�2
?M� ! �`6�
a �

7M ���	
�
&( � 

7M�
:) �
��� � ��	�
"'; � ��'c�1388 e

 ���

, � �
�2
B�1393 ��	�
"'; � �
�2
B� e2013 e
 ��	�
"'; � �
�
��1399 � /�
? >	6 1 �
;�
(�
� �(

�	���?	 [�2 �
97� ! ���
� 4
��2

7M- �
: �
=
 ��	�
"'; � ��
&8�)1395 ��	�
"'; � ��
&(;�� e

2018hM �(�
"'; � ��
&(;��) ��� ��	2017 �
"G	� �(
 ��	�
"'; � ��
&(;��)a2019 ��	�
"'; � �Tc� e

1401 ��	�
"'; � ��
&(;��) ����� �(b2019 ��'c� e
 ��	�
"'; �1401i
B! �( ��	�
"'; � ��
&(;��) 

7M

2020�� �( ��	��
'; � ��
B9�) 

7M2019/V� : �( �)
��(.) ��	�
"'; � �
	�a1395��	�
"'; � � �!
'�	 e 
2015 ���

, � j \� �����) ���= �(2019 ����� e

 ��	�
"'; � j \�2019 ��	�
"'; � �)���) ���= 4
'� �(
1400 ���
�=�? � ��
 �� ��
���
7) ^M K��
7 �(1389 �(

 ��	�
"'; � �'�
�) �
=�
�=2018 ���

, � �'�
� e
2019��7�) �(-  ��	�
"'; � �
��
��) �
��2019 /G� � �(

� �7	�9�)  ��	�
"';2016J� G �(*�� � 

7M 

7M
 ��	�
"'; � ��
&(;��)a2022 � ��
&(;��) ����2 �(

188  



��������	 ���� 
�� �
������ ����� ����19����� � 37   ��!��" � ��#� �1404   

 

 

 ��	�
"';b2022 ��	�
"'; � ��
7�,) �
�6��� �(1401 e
 ��	�
"'; � ��
&(;��b2022 ��
�� �'�
,) �)
��= � (

 ��	�
"'; �2022 ���
� �&�
� [�2 -� �
;�
(�
� � (
��(.) ��
�	�
"'; � �
	� ��b1395 � ���Vk� e

 ��	�
"';2017 ���'.	) ����
�� �(1397/9 � � ( 
��
 ����(!)1399.
�� ��
�	 ( ��
 -� �
(�
� �
 �,
2
�

 �
��� �
&�	 
7 �
&�	 ��	 ��� �"�
6� �
 � ���6, �
&�	
��
5 ��	�6 1 ��7�'� �	 ��87 � ��� l,	�-  ���&�;

*�)
N1 .*�	��N� �'��, �
; ��	 �
 ��
� 4
� �	 �
(�
�
1350  
21352  �	 m�7 �M �5 � �
��	1�350  �

� �2

 �
�! 
7 ���N�3%  4
� �	 .*�	 ��� ̀ 	�8&�	 -�1399 �
*�)
N1��
 �
(�
� ��� �7 ���G �1
�&�	 �
;2 �,
2
� o��

 ��
�
�� /7 ���� /� *�	 ��� �
��	 �0�+: m87
���:a �7 p)
7 �	100�000  ����
�� �
�! 
7 �28/0  �0�


 �' ! m;�Z? ����
2 �
�G� ��	 
7 .*�	 ��� -� ����
 m;�Z? �
 .*�	 ���� �
��	 �
(�
� ��	 ��� �7 �C�,


��Z�� ��q
.���� �
;/�
� ���
�� �&1
7 � *:
� � ��	�
��
 �
(�
� �
/�
� P�� � /&1�� �	�, ����7 
��� �,
2
� ��	�

�
� P�� ��	 j�,
 /N)
\� .*�	 ��� ���N2 �M/��	�; 

�� r
�&�	 �	�7 ��
"� � ��
�� l���2 ��� � J�	�! ��	�2

/�
���	�/7 � �
�� �1�N� 	� /7
�� �
; ���)	 �	��!
��
5 ��	�6 1 ��7�'� �
 �1
�&�	-  ���
 � ���&�;

���� 
7 �	��	 j5
��.
��� �	�, �

V&�	 
��� /7
�� ��
��  
 

2- J�� � �,����  

m87 �
 J�
� m;�Z? ��	  � ��	�c0 >
N)
\�
�� �;
���
��M /�C� ���	�c0 >
N)
\� �
 .��
7

���� i
�C� ��
��1:25�000  �*�N,�� � /�92 �/C\��
/�
� /�9? *�
8q � D�� �
	�&�	 
7 �M W
B2�	 � �	


Q�� 
	�N2 �-t� .�� Y8�� ��
76�� �
;7  l\C�
 � u�
�28 u�
� l\C�-  >
N)
\� �	�7 � C�0

Q���
� ���
��/ 
��� � /�92 �*1
7 � *:
� � ��
��
/7 v�
&� i
�	�7 ��
�
? �
 .*1�� �	�, /N)
\���M *�
 ��

/�
� [�2.��
�� ���N2 ��	�  
  
3- ���	��� �NU�� ����A ������)�"��  

���� /�C� /7 /G�2 
7 � ��	�c0 >
N)
\� i
�	�7�� ��

 i
�C�1:100�000  ��	�
"'; � ���(.) �97	1395 �(

��'�:� ���� �
;�.	���
 /C\�� �
 /&1
� J�
� �,
2
�

�)	�2��
�V�2M � ��
�V�2M �
;- �� ���A	 �7��� ���
7
�
�2 o��2 /���� l\, ��
)
7 ���A	 �a�V� �
; ��	

 J"�)1���� .(.*�	 ��� w�� /7 
;�.	� ��	 ��
�� 

 �.	�t1
kE �	 r�2 K�&�) 4
&(��� � r�2 4
&(���; �


r�2 �Q�� 6B���	�� � ����	 �
; �&����M � �&�2
) �
;
J�"�2 ��	�� �W
C� �:�7 �
 .*�	 ��� ��&��	
��� �
;

r�2 � *��B'����	 J7
, �.	� ��	 �
 6�� /2
�7�� �
;
r�2 �
 .*�	 ��;
�� � �(1 �
OM ��.	� ��	 /2
�7�� �
;

�� /� 
�	
 
�G�  �
 ��&���?
� 
7 �.	� ��	 .���	
 ���A	
 ���� �.	� ���vt1

kE �� �	�, ��	 �	�B&� /����7 .
���
 �.	�600 /��= *�N,�� /7 /G�2 
7 � �
�7 �&� ���
��

 *�	 ��� Y8�� �M �	�7 ��
�� ���A	 �� � ���(.)
 ��	�
"';1395( �.	� .vt1

kE ��	�� J�
�r�2 � 
; �
;
�&����M � �&��	
���- ��9, �
�	�; Q�� /7 �&��	
�	  �

*��B'����	r�2 4
&(��� �
;r�2 � ����	 �
; �
;
 ��

C� 
7 �	�'; �2��0 
2 ��V� �
�	�; Q�� 
7 �(� ��

��	�2 �*)	�
7 �*����M ��&'� �	��� �����"�� �*����M
*�)����/�
� r�2 � �	
�� �	 _9� ��.	� ��	 �
 .��
7

��	��.	�) �&����M �
; �v1
kE �.	�) �&��	
��� � (v2

kE (
/7 *�	 �
����
� ���
 �	 �&��7 �	 �:�7 �
 /"���5

m87�� 
;�M �	�2/7 	� 
; K�"V2 	6�� �
;�.	� >��0
 �.	� .
��vt1

kE   �&����
�6�����"�� �a�V� �
�2 o��2
)mdi�
�&(� ��
���
 .*�	 ��� l\, (Q�� �2�	 �
; �

�
;�.	� ���
 /7 *B(� �.	�  � a�V� �	 ��
� ����A	
�
�2 �����
G �.	� ��� .*�	 ���A�&��	�� �
;vt1

kE  
7
 �.	�t1

kE /q�. ���
 ��&���?
� P�� �	 �.	� 
7 � �	
/q�. ���
 ��&���?
�/��	� �;
� � �	 *�	 �	
���(.) 

 ��	�
"'; �1395(*�)���� �";M �
;	��� �����"�� .�	
 
�	���� /!�'�� �	�	
 �.	� ��	� ��
�� ���A	 �� /7 �
;

�� �.	� �	�B&� ����
�� .���
7tv1
kE  /7 K�
6�1000 

.*�	 �&�  �.	�tv1
kE /�
� ^�
�2 �	Q�� ��1�2 �
;

r�2/�
� �
;x�7 � 	��� ��� �r�2 � �?
) ��	1�2 �
; �
��	�� �	�'; /7��	�2 ��&����M �
;*)	�
7 � �&����M�
; 

2 *)	�
7 ����)�	 � �&����M��	 � � Q�� .*�	 ��� J�"� 
m87 �
 �.	� ��	 .*�	 ���2 mV�7 ����� ^�
�2�
; �

r�2 4
&(��� �	�	
r�2 K�&�) � �&��	
��� �
;
; �
j1	 �	 �W
C� �:�7 �
 .*�	 �&����M ��� /7 ���
? �
;

j1	m87 ��2
)
7 �
;��	�� �	�	
 �
; �*)	�
7 ����)�	 �
;
��	�2 �*����M����M �*����M _�. �	 	��� �M � ���1��? *

189  



��������	 ���� 
�� �
������ ����� ����19����� � 37   ��!��" � ��#� �1404   

 

 

/7 ��&(; �	
��:�7 ��
)
7�� /"���5�M �	�2/7 	� 
;0 >��
 �
;�.	�) /�
�	�G �
;
6���7v3

kE  �v4
kE �.	� ���
 (

tv1
kE /�
� �
 
�G�� >
N\, �&��7 .
�� K�"V2Q�� �
;

r�2 � �?
) ��1�2x�7 r�2 �
; D���2 �	�	
 
;	��� �M � 
;
/��� >
N\, �)� ��&(; �&����M
 6�� ��
�V�2M �
; �

�M�� ���
 
;/�
� �
 >
t�� 1 >
N\, .
��Q�� �
;

r�2 � �?
) � �1�2 �� /7 /G�2 
7 .*�	 ��� ���
 
;� �.	
vt1

kE �.	� �)
'&.	 �� �tv1
kE��
�� ���A	 �-  *�	 ��
)
7

 ��	�
"'; � ���(.)1395( J�
� ����2	�� �
;�.	� .
/&�9�/�
�

? �
; lV2�� � �9� ����7 ����7 �&1�7M �
;

 �.	�)fQ*1�7M � (/�
:
�� 4
�
� �
 
�G�� �
; � 
;
*�
 �.	�) �7
 �� �
;alQ�� (.���
7  

  

  
 VQ�1���	 �7N� .��>�� �������� �NU�� 
, � ,��Q�� � ���!> 	, X,���C" ��) �)�"��1395.(  

Fig. 1. Regional geological map of the Daveh Yataqi area (after Hosseiny et al., 2016). 
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Fig. 2. Geological map of the Daveh Yataqi Cu deposit. 
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Fig. 3. Field photographs of the rock units in the Daveh Yataqi Cu deposit. A: A view of the Et1 and Ean units, looking southwest. B: 

A view of the Evt unit that is covered by the Et2 unit, looking southeast. C: A view of the Et2 unit among the Etv1, Evt, and Ev 

units, looking southeast. D: A view of the Evt, Et2, Ev, and Etv2 units, Looking to the west. E: A view of the Et2, Ev, Etv2, and Eat 

units, looking southwest. F: A view of the quartz monzodiorite intrusion, looking northwest. 
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Fig. 4. A: Photomicrographs (transmitted cross-polarized light, XPL) of minerals and textures of the rock units in the Daveh Yataqi Cu deposit. 

A and B: Coarse-grained plagioclase and calcitic pyroxene, and vug infilled by chlorite and quartz within fine-grained matrix in andesitic 

basalt lavas.  C: Coarse-grained plagioclase along with fine-grained quartz crystals in crustal tuffs. D: Rock fragments along with quartz and 

plagioclase crystals within the calcite matrix in lithic crystal tuffs. F: Fine-grained quartz and plagioclase crystals within the fine-grained and 

clay matrix along with Fe-hydroxide veinlet in sandy tuffs. G: Fine lamination of the silty and sandy part of the crystal clay tuffs. H: Calcite 

veinlets crosscut fine-grained silty tuffs. I and J: Coarse-grained plagioclase, clinopyroxene, and opacitic hornblende within fine-grained 

matrix in basaltic andesite lavas. K and L: Coarse-grained plagioclase within fine-grained matrix composed of argillized plagioclase and alkali 

feldspar, quartz, and chloritized hornblende in quartz monzodiorite body. Mineral abbreviations from Whitney and Evans (2010). (Afs: alkali 

feldspar, Cal: calcite, Chl: chlorite, Cpx: clinopyroxene, Fe-hyd: Fe hydroxide, Hbl: hornblende, L: rock fragment, Opq: opaque 

mineral, Pl: plagioclase, Qz: quartz). 
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Fig. 5. Field and hand specimen photographs of the ore zone in the Daveh Yataqi Cu deposit. A: A view of the ore zone within 
the Eocene tuff units, looking southeast. B: Chalcocite (light dots within black circles) with disseminated texture in the tuff 

unit. C-E: Chalcocite with lens-shaped, vein-veinlet, and laminated textures. Mineral abbreviations from Whitney and Evans 
(2010). (Cct chalcocite, Mlc: malachite) 
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Fig. 6. Microscopic (A-G, transmitted cross-polarized light, XPL) and field (H) photographs of hydrothermal alteration types in the 

Daveh Yataqi Cu deposit. A: Quartz-chlorite veinlets in chlorite alteration. B: Quartz veinlets in silica alteration. C: Quartz-chlorite 
veinlets in silica alteration. D: Quartz and calcite with vug infill texture in silica and type-1 carbonate alterations. E: Calcite veinlet 

crosscutting quartz veinlet in type-2 carbonate alteration. F: Zeolite and epidote with vug infill texture in zeolite and epidote 

alterations.  G: Zeolite with vug infill texture in zeolite alteration. H: Close view of argillic alteration in outcrop scale. Mineral 
abbreviations follow Whitney and Evans (2010). (Arg: argillic alteration, Cal: calcite, Chl: chlorite, Ep: epidote, Mlc: malachite, Qz: 

quartz, Zeo: zeolite). 
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Fig. 7. Photomicrographs (reflected plane-polarized light, PPL) of the ore mineralogy and texture in the Daveh Yataqi 

Cu deposit. A: Framboidal pyrite that was replaced with hypogene chalcocite. B: Intergrowth of pyrite and 
chalcopyrite. Pyrite inclusions within chalcopyrite are also observed. C: Intergrowth of hypogene chalcocite and 

bornite. Hypogene chalcocite and chalcopyrite (exsolution texture) inclusions within bornite are also observed. D: 
Alteration of hypogene chalcocite to covellite. E: Alteration of bornite to secondary chalcocite. F: Alteration of bornite 

to covellite and goethite. G: Alteration of native Cu to cuprite. H: Replacement of primary sulfide minerals by hematite. 
Mineral abbreviations follow Whitney and Evans (2010). (Bn: bornite, Ccp: chalcopyrite, Cct: chalcocite, Cu: native 
Cu, Cup: cuprite, Cv: covellite, Gth: goethite, Hem: hematite, Py: pyrite). 
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Fig. 8. Paragenetic sequences showing the structure and texture of gangues and ore minerals at Daveh Yataqi Cu 
deposit. 
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Table 1. Comparison of main characteristics of the Daveh Yataqi deposit with volcanic-hosted Cu deposits. 
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Table 2. Comparison of main characteristics of the Daveh Yataqi deposit with some Manto-type Cu deposits in Iran. 
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Fig. 9. A-D: Schematic representation of mineralization evolution stages at Daveh Yataqi cu deposit. See text for details. 
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Abstract 
Daveh Yataqi Cu deposit is located ~72 km northwest of Abhar and is part of the Tarom-Hashtjin 
metallogenic belt. Mineralization occurs as a stratabound zone hosted by the Eocene tuff units. The ore 
zone has an E-W trend with 60-70˚ to the north and is 200 m in length and 0.5 to 3 m in width. 
Hydrothermal alteration includes silica, chlorite, carbonate, epidote, and zeolite alteration. Supergene 
argillic alteration covered the margins of the ore zone. Hypogene chalcocite, bornite, chalcopyrite, 
pyrite, and native Cu are ore minerals; chlorite, quartz, calcite, epidote, zeolite, and clay minerals are 
gangue minerals. Supergene chalcocite, covellite, malachite, cuprite, and goethite are supergene 
minerals. The ore minerals show disseminated, vein-veinlet, vug infill, replacement, exsolution, 
framboidal, brecciated, relict, and colloform textures. Mineralization at Daveh Yataqi can be divided 
into four stages. Stage 1 is related to the early diagenesis processes in which disseminated framboidal 
pyrites are formed within tuff units. Stage 2 is related to the late diagenesis and burial metamorphism 
processes and is characterized by bornite, and hypogene chalcocite along with minor chalcopyrite with 
disseminated, vein-veinlets, exsolution, vug infill, and replacement textures. Stage 3 is marked by late 
quartz-chalcopyrite-pyrite, quartz-chlorite, and calcite vein-veinlets. Stage 4 mineralization is related to 
supergene processes. Characteristics of the Daveh Yataqi Cu deposit are comparable with the Manto-
type deposits. 
 

Keywords: Cu mineralization, Diagenesis, Stratabound, Manto-type, Daveh Yataqi 
 

Introduction 
Tarom-Hashtjin metallogenic belt is an 
important metalliferous belt in northwestern 
Iran hosting numerous Kiruna-type iron-
apatite deposits (i.e., Morvarid, Sorkhe Dizaj, 
Aliabad, Golestan Abad, and Zarnan; 
Khanmohammadi et al., 2009; Nabatian and 
Ghaderi, 2013; Nabatian et al., 2013; Kordian 
et al., 2020), epithermal precious and base 
metal deposits (i.e., Aliabad-Khanchy, 
Aqkand, Zajkan, Marshoun, Abbasabad, 
Zehabad, Khalyfehlou, Chargar, north 
Chargar, Barik-Ab, Chodarchay, Lubin-
Zardeh, Gulojeh, Jalilabad, Rashtabad, 
Tashvir, Varmazyar, and Chomalou; 
Bazargani-Guilani and Parchekani, 2011; 
Esmaeli et al., 2015; Hosseinzadeh et al., 
2016a; Mehrabi et al., 2016; Mokhtari et al., 
2016; Kouhestani et al., 2017; Kouhestani et 
al., 2018; Yasami et al., 2018; Kouhestani et 
al., 2019a; Kouhestani et al., 2019b; Mousavi 
Motlagh and Ghaderi, 2019; Mousavi Motlagh 

et al., 2019; Shahbazi et al., 2019; Yasami and 
Ghaderi 2019; Zamanian et al., 2019; 
Kouhestani et al., 2020; Naderlou et al., 2021; 
Ghasemi Siani et al., 2022; Ghorbani et al., 
2022; Kouhestani et al., 2022a; Kouhestani et 
al., 2022b; Mahzi et al., 2022; Mohammadi et 
al., 2022), and Manto-type copper deposits 
(i.e., Mari, Kordkandi and Galharoud; 
Hosseinzadeh et al., 2016b; Maghfouri et al., 
2017; Ahmadi, 2019; Asgari, 2022).  
Daveh Yataqi Cu deposit (28° 36´ 06´´E, 49° 
06´ 20´´N) is located in the Qazvin province 
near the border of Zanjan province. It was 
mined for two years between 1971 to 1973, 
which led to the extraction of > 1,350 tons of 
ore with 3% copper grade. Since 2020, new 
exploration and mining activities on this 
deposit have been started, which has led to the 
identification of 100,000 tons of ore with an 
average 0.8 wt.% copper grade (unpublished 
data). Despite ancient and new mining 
activities in the Daveh Yataqi area, no detailed 
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studies have been conducted on the geology, 
mineralogy, and genesis of the Daveh Yataqi 
deposit. In this contribution, we investigate the 
detailed geology, mineralogy, structure and 
texture, and alteration types of the Daveh 
Yataqi Cu deposit to constrain its ore genesis 
and mineralization evolution. The results of 
this research may have implications for the 
regional exploration of similar deposits in this 
area and other parts of the Tarom-Hashtjin 
metallogenic belt. 
 

Material and methods 
This research includes two parts, field and 
laboratory studies. During the fieldwork, the 
geological map, scale 1:25000, of the Daveh 
Yataqi deposit was prepared, and the location, 
extension, slope, and thickness of the ore zone 
and its relationship with the host rocks were 
determined. Approximately, eighty samples 
were collected from the ore zone and different 
rock units. Among these, seven thin and 
twenty-eight polished thin sections were 
examined for petrography, mineralography, 
and ore texture using a transmitted and 
reflected polarized light microscope in the 
laboratory of the University of Zanjan, Zanjan, 
Iran.  
 

Results and Discussion 
The rock units exposed in the Daveh Yataqi 
deposit belong to the Eocene volcanic and 
volcaniclastic rocks that have been intruded by 
the late Eocene quartz monzodiorite intrusion. 
The Eocene strata from the button to the top 
include: 1- alternation of tuffaceous sandstone, 
shale, sandy tuff, and lapilli tuff (Et1 unit) 
intercalation with andesite (Ean unit) and basalt 
(Eba unit) lavas, 2- andesite, trachyandesite, 
and andesitic basalt lavas with sandy tuff, and 
lapilli tuff intercalation (Evt unit), 3- alternation 
of shale, silty tuff, and sandy tuff with 
intercalation of andesite lavas (Etv1 unit), 4- 
alternation of tuffaceous sandstone, sandy tuff, 
silty tuff, and shale (Et2 unit), 5- andesite and 
andesitic basalt lavas with lithic tuff, crystal 
lithic tuff, and lithic crystal tuff intercalation 
(Ev unit), 6- alternation of lithic tuff, lithic 
crystal tuff, and crystal tuff with intercalation 
of andesite lavas (Etv2 unit), and 7- alternation 
of acidic tuff, ignimbrite, and agglomerate with 
intercalation of dacite-rhyodacite lavas (Eat 
unit). The quartz monzodiorite intrusion (qmd) 

has a porphyry to porphyroidic texture with 
coarse-grained plagioclase crystals. 
Mineralization at Daveh Yataqi occurs as a 
stratabound zone hosted by the Eocene tuff 
(crystal silty-sandy tuff, silty tuff, and sandy 
tuff) units. The ore zone has an E-W trend with 
60-70˚ to the north and is 200 m in length and 
0.5 to 3 m in width. Hydrothermal alteration 
includes silica, chlorite, carbonate, epidote, 
and zeolite alteration. Supergene argillic 
alteration covered the margins of the ore zone. 
Hypogene chalcocite, bornite, chalcopyrite, 
pyrite, and native Cu are ore minerals; chlorite, 
quartz, calcite, epidote, zeolite, and clay 
minerals are gangue minerals. Supergene 
chalcocite, covellite, malachite, cuprite, and 
goethite are supergene minerals. The ore 
minerals show disseminated, vein-veinlet, vug 
infill, replacement, exsolution, framboidal, 
brecciated, relict, and colloform textures.  
Mineralization at Daveh Yataqi can be divided 
into four stages. Stage 1 is related to the early 
diagenesis processes in which disseminated 
framboidal pyrites are formed within tuff units. 
Stage 2 is related to the late diagenesis and 
burial metamorphism processes and is 
characterized by bornite, and hypogene 
chalcocite along with minor chalcopyrite with 
disseminated, vein-veinlets, exsolution, vug 
infill, and replacement textures. Stage 3 is 
marked by late quartz-chalcopyrite-pyrite, 
quartz-chlorite, and calcite vein-veinlets. Stage 
4 mineralization is related to supergene 
processes. 
 

Conclusions 
Copper mineralization at Daveh Yataqi occurs 
as stratabound within Eocene volcanic and 
volcaniclastic rocks and shows disseminated, 
vein-veinlet, vug infill, replacement, 
exsolution, framboidal, brecciated, relict, and 
colloform textures. Ore and gangue minerals at 
this deposit include hypogene chalcocite, 
bornite, chalcopyrite, pyrite, and native Cu, 
chlorite, quartz, calcite, epidote, zeolite, and 
clay minerals. A comparison of the main 
characteristics of the Daveh Yataqi deposits 
with different types of Cu deposits reveals that 
the geology, alteration, mineralization, 
mineralogy, and texture of Daveh Yataqi are 
similar to Manto-type volcanic-hosted 
stratabound Cu deposits. 

 
 

208  


