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Sample A11 A17 A18 Z28a Z28b Z28e MZ52 MZ54 MZ78 MZ77 MZ310 MZ81 

SiO2 63/23 60/63 66/27 67/73 66/2 67/05 67/20 68/92 67/81 64/54 64/69 66/39 

Al2O3 15/02 15/56 13/77 14/73 15/91 15/16 14/70 14/91 14/95 15/90 15/00 15/78 

TiO2 ./30 1/03 1/25 0/74 0/87 0/62 0/49 0/38 0/58 0/69 0/87 0/67 

FeO 3/19 3/07 3/00 2/85 3/31 3/01 2/00 2/06 3/00 2/36 2/39 3/42 

Fe2O3 1/66 2/27 2/18 0/74 0/97 0/53 0/68 0/33 0/44 1/63 2/14 1/47 

MgO 2/35 3/08 1/18 1/23 2/61 1/90 1/72 1/30 1/77 2/20 2/61 2/13 

CaO 4/64 7/61 3/87 3/86 4/38 4/46 4/64 2/78 3/40 4/09 4/61 3/71 

MnO 0/10 0/09 0/11 0/07 0/63 0/10 0/04 0/03 0/04 0/07 0/07 0/06 

K2O 2/89 0/68 2/98 2/75 2/85 1/80 2/89 2/91 2/90 2/83 2/99 2/98 

Na2O 3/47 4/41 2/83 4/23 4/03 3/90 4/46 3/95 4/00 4/26 3/34 3/79 

P2O5 0/45 0/62 0/12 0/26 0/47 0/42 0/32 0/30 0/40 0/47 0/53 0/44 

LOI 1/.38 1/03 0/70 0/74 0/ 3 0/86 0/65 0/58 0/53 0/15 0/79 0/99 

Total 97/3 99/05 97/56 99/19 102/05 98/95 99/14 97/87 99/29 99/04 99/24 100/84 

Sample A11 A17 A18 Z28a Z28b Z28e MZ52 MZ54 MZ78 MZ77 MZ310 MZ81 

Cr 0 63 21 93 68 55 126 59 75 101 83 80 

Co 32 41 29 29 36 14 26 19 27 27 44 24 

Ni 31 103 59 58 71 35 156 99 95 94 126 94 

Cu 380 195 160 5171 116 152 446 86 161 143 190 201 

Zn 87 120 103 81 85 51 65 60 67 105 70 86 

La 64 92 100 47 71 66 61 62 73 57 99 66 

Pb 55 114 74 82 54 82 52 58 58 72 44 58 

Cd 10 1 7 5 4 10 11 4 2 4 5 8

Ba 893 337 476 266 720 675 446 563 576 602 859 828 

Mo 48 46 33 43 45 42 33 35 35 38 16 40 

W 139 140 108 133 139 137 106 128 111 118 121 116 

LI 2 30 8 43 14 10 8 303 28 22 21 21 

Rb 139 91 151 92 120 139 161 149 144 122 155 149 

Sr 557 824 438 618 753 658 627 672 667 779 692 733 

Zr 224 153 15 126 200 168 151 144 194 208 192 212 

Nb 19 15 110 62 26 25 22 23 27 23 29 27 

Th 15 7 43 19 23 29 29 33 43 18 28 22 

Y 14 6
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)M/1�q.(��;x0�5 �3,P/0. 4!o0. #0[ 4�?�&�,>� }�(&!5 

�71," �5 ��#14��� & d�� #/�  @�( ]�s[�
�,
�,�&!" 4�?
 �5 ���K0�!b�T !Y�0. HFS � �;�& &!	 4,;*�& �
!3`�5 4&�&�

�5!b�T !Y�0. LIL ���
�: 4&�&� #07�;? �;�& &!	 4,*�& �
!3 
)M/1�A.(J0( �
& �� !;Y�0. !
��;�� �;?Rb, Pb, Th  K

�0< !;Y�0.  �"#1Nb  Ti �;�3 �;� @�$;� �"#;1 #;0?� .
�0< ��
�;: ��,
 M����7: �5 ��"��(�� !Y�0. �& �"#1(LFSE) 
#0���Rb,K  Sr ��08 �� �54��x0? �;5 ��"��(�� !Y�0. �Q0� 

`�;;5 ��,;;
 M��;;��7:(HFSE) #;;0��� Nb  Ti ��;;-��� !;;5 
V��3�>"�� �5 �7�5&  Z�&� !	 @ � �(&]�����[.�;/��0[ ��

= #I��� �#?�$� 6�� J0( ��,1 4�;? �7
�,;
�,�&!" ��,;�
�(�!5 �"W
  �71&� M��� �5 �
�? ��T !
��;�� #0��� Na2O

)�5� #% �� ��*���� 3.89%Wt ( !
�;�� �SiO2)60.63%wt 
�;;3 68.92%wt(!
�;;�� �CaO)�& !3`�;;53.7%wt(�P�;;� �

A/CNK �& !7>8 �/��"W
  ��P1 �,�% ����,�)+,P� !5 4�?
 �,�;% �  #0-P��,? @�,5 &�&� �#0-P��,? 4 �% J�� �!�3 ��&�6
�

#��:,
� ��;x0�5 ���;8 �,�;% +#;.  3�/�-�;(,0��,�) 4�;?�
)�
 ,/;;(,�(�;;�0>-
&  �;;�," �&4�&!" �;;
�,
�,R,;;� 4�;;? I

#07�? .J0( 4�?�&�,>� � '. �5 �"W
  4�
," 6�� �
&� R,;�I

��,3 �
&�?�(.

=0�H��,>� �� n�-�( �5 �P�� l��>8  �-Y& !Y�0. e&!���3 4�?�&�,>���K0� 4�?.
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�E'� c�P% -5 �-x�@&!
& �(�01 ���8  �(�01�, ���

=0�<I��"��(�� �.!	 !Y�0. e&!���3 4�?�&�,>� Nb �5 �P�� Zr @,�-
  ]q�[

=0�<<�) �& R�P1& @&6�� ���j3 �&�,>� ���,)��,/�:  ������]q�[

=0�<>�&�,>� FeO*/(FeO*+MgO) �5 �P�� SiO2 @&��/>?  �( !	 �& �7	!" !5 ]q�[

=0�<?�&�,>� Na2O+K2O-CaO �5 �P�� SiO2 @&��/>?  �( !	 �& �7	!" !5 ]q�[

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
8-

02
 ]

 

                            10 / 16

http://ijcm.ir/article-1-477-en.html


#-I uv���>1 �u����5u�vs  �>�1,EOJ0(�(�01��,3 4�7
�,
� ,�&!"=�>1 ��.�6� . . .��q

@8� A

J K

L M

N O

=0�<Be �� �l ���&(�-Y& !Y�0. ��& &!	 @&6�� �(�!5 )Na2O,Al2O3,FeO*,CaO (��,>� �;
�,
�,�&!" 4�;? �;5 ��;
��� �� �;.�6� 4�;?
 !8��? 4�?�&�,>� }�(& !5 ab�0� �
�,
� ,��&!"�(��,>� D�/Q3�
�,
�,�&!" �-7�� 4�? }�(& !5 �-7�� ab�0� �?#�E,7��&!" 6��  �.�6� 4�?

 ��"&��5  �
 !
& �&�,>�]q~[H(��,>� Z
&#I �
�,
�,�&!" �-7�� 4�? �
�,
�,�&!" 6��  �.�6� 4�? �&�,;>� �;5 �-7�� ab�0� 4�?AFM �;5 -
4!( �
&#I �,U0� �/?)  �7
& ��,3 4�?G�
��-C ��m (���� L�X� ���j3 �&�,>� �
�,
�,�&!" �7T�( J0;( 6;��  �;.�6� 4�;? �;-7�� 4�;?

�
�,
�,�&!"�7	!" !5 !*
� 4�? @&��/>?  }!�: �& ]�q[.
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�E'� c�P% -5 �-x�@&!
& �(�01 ���8  �(�01�, ���

 ��/*>��
��� �
�,
�,�&!" c�8!3 4�"W
  �5 !?& l!< =�>1 4�? ���;8  �
��>�1,EO 4�? �;
�,
�,�&!" �;(�01 R,;� 4�;?I,S )}�;(& !;5
V���3 �
&   MN[ 4#05]��[��#0�?  ]�A[(.

�"W
  R,�[ R,�S �.�6� �
�,
� ,�&!" 
��& :�>�1 

1 Na2O
>normally >2.2 % in 

mafic rock to 3.2 , felsic 
rock 

< 2.2 in rock with 2 % k2O
to <3.2 in rock with 5% 

k2O

>3.2 with average value of 3.290 
%

2 Mol. Al2O3/
(Na2O+K2O+CaO) <1.1 >1.1 <1.1 with average of 0.864 % 

3 C.I.P.W normative <1% "corundum" or 
Dipside present >1% corundum Corundum absent or <1% except 

for three samples 

4 SiO2 53 – 76% 65 – 76% 60.63% to 68.917% with average 
value 65.87 

5 CaO CaO> 3.7% CaO<3.7% >3.7% with average value of 
4.34% 

6 Mineral deposits Contact metasomatic and 
also porphyry type 

Sn greisen type and contact 
metasomatic also Contact metafomatic Cu 

7 - Xenolith in granite 
Igneous appearinace and 

normally Hornblande 
bearing 

Metasedimentry may be 
common. 

Igneous appearinace with 
Hornblande bearing 

l:�(�01 ���8 

1 Felsic mineral 
Quartz less 

abundant   feldspar 
may be pink 

Quartz more abundant felsdespar 
commonly white 

Quartz less abundant (6.38%) pink  
feldspar common 

2 common mafic mineral 
Biotite high in 

Mg/Fe muscovite 
rare 

Biotite low in Mg/Fe muscovite 
common 

Biotite not analysed ,muscovite 
not observed 

3 Distinctive mineral 
(minore) 

Pyroxene, epidote 
and allanite Garnet,sillimanite,cordierite +pyroxene ,average epidote is  

(1.91%) 

4 Opaque mineral Magnetite, ilmenite 
and pyrite 

Ilmenite (0.1%) 
pyrhotite,graphite and monazite Magnetite and pyrite 

5 Accessory minerals Sphene common Sphene as secondary only Sphene as common accessory 
mineral 

=0�<D�;
�,
�,�&!" � ���� !Y�0. ��*���� ��& &!	 4,*�& ��
��� n;� @��/;(& 4#;�E,7��&!"  �;.�6� n;� @��/;(& 4�;?G#;05!>8 ';b 
Rio Narcea n;� @��/;(& �!;?& @,*�,( n� @��/(& ���5) @�7�5 _&� �>/�3 60*0�  �?) @��/(& � ����N(& G�;?)G�7�;*03Celebi  �;�8!3 
n� @��/(&G@#P��,� Qulong ��[ .)= #I B5�0� �& �? ��&�q(d�� #/�  @�( �5 �? ��&� ���>3]�s[�#1 �6����!� #�&.
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#-I uv���>1 �u����5u�vs  �>�1,EOJ0(�(�01��,3 4�7
�,
� ,�&!"=�>1 ��.�6� . . .��A

�&�
'�������� ��
���� ,�4�� P���� ����� 
#QR
���(�� 
5��"W
  !7$�5 �(�!5 �,U0�  �
��>�1,EO 4�?J0( �;(�01 

@��/(& �
�,
�,�&!" ��( J0( �
& ��.�6� �;
�,
�,�&!" �5 �?-
��[  ����N(& ���8!3 �@&!
& �� !*
� 4�? ��
���#�#1 .�
#;5

 �&#j3 �,U0�q�l��7�& @��I  @&!
& �-7�� ab�0� �& ��,>� 
#1#�#07	!" �&!C ��
���  �5�
��& ��,�  �;��) �
!;7>�� �;8

 = #I ��q�(& �#1 ��� ) .
�;� @�$;� �-;Y& !Y�0. �
��>�1 c�8!3 �(�!5 �;8 #;?�

 �;
�,
�,�&!" ��;
��� ��,;;� �;
�,
�,�&!" #;;0��� �;;.�6� 4�;;?
�1!( �
��-C �P1 �71&� )M/1��G�(�&�,;>� ��  AFM 
�� 6���!7�" �/?) 4G�
��-C !;C �;� �& #;�!�")M/;1��H.(

4#;;05 ��� }�;;(& !;;5 ��;;0]>? @&��;;/>?  }!;;�:]�q[
,7��&!"�
�,
� ��K0� 4�?4��,� �;(�!5 �;�,>�  4�;? !;*
� 
��
��� �� �4&�!7�"4���&!" ���$Q$3) @�>8 4�? @��6>?  

��,T!5 �5(VAG, Syn-COLG)�� �&!C #�!�")M/;1���m
�.(!Y�0. ��& &!	 4,*�& �(�!5 �3,;P/0. 4�?�&�,>� �� �.!	 

�� @�$� 6�� �8 #?� ��,>� �
& �
��>�1,EO 6����) ��*���� ��;?
�?�P1 #��&� !*
#>? �5 ��,PC M5�C )M/1��.(5�4�,b �
& �8
��,>� !Y�0. �& �?LIL �& Z�5 ��� �7;1," �;5 �P�;� !5&!5 4
��� & d�� #/�  @�( ]�s[�!Y�0. �&  �0<HFS �#;1 ��3 -
#�&.�
& �&�,>� �� @�$� ��,>� �8 #?� 4&�&� ���
��� ��,� 4�?

4��x0�5 !Y�0. �� �Q0� Nb, P, Ti, La  4��x0�5 �� �P�� 
!Y�0.Th, K, Pb, Zr 7�?#0.V<� �-.�>? @��>? ��7	�4

J0;( �;
& �
��>�1,EO 4�?,*�& �;?)��;*
�I ��;1!( �& V;.&
�����7T�( -;Y& !;Y�0. @��;/
 ��& &!	 4,*�&  �;.!	  �(�

�(& ��I,3 M5�C e�/� 4 �% ��?,*�& �
& e��E6I �5 �I,3 .

�;�,>� �
& �� �-Y& !Y�0. ��& &!	 @&6�� �5 �I,3 @�$;� �;?
�;;��;;�,>� �;;8 #;;?� �;;5 �P�;;� �;;.�6� �7
�,;;
�,�&!" 4�;;?

 �;;(�!5 ��,;;� 4�?#;�E,7��&!" !;*
� ]��G��[!
��;;�� 4 �;;%
Na2O#07�? 4!3`�5 )M/1��G��&(& ��;� �;�,>� �;
 �;?
�&!;;>?�;;5 �;;�,>� �7
�,;;
�,�&!" 4�;;?�Qulong 4&�&� ��;;[ 

@&6�� �
!7>8FeO,Al2O3,CaO 7�?#0)M/1��–�� �l 
e(.��,>� �8 �����% �� �
& _&� �;>/�3 ��7
�,
�,�&!" 4�?

 @&6�� �
!3`�5 4&�&�FeO, CaO��,>�  ��7
�,;
�,�&!" 4�;?
#;;05!>8Rio Narcea`�;;5 4&�&� ����N;;(& @&6;;�� �
!3Al2O3

ab�0� �5 �P��!*
� #;� .�
��>�;1 c;�8!3 ��*��;�� �;(�!5
 �;� @�$;� �3,P/0. 4�?�&�,>� �� �7
�,
�,�&!" �.!	 !Y�0.-

�
�,
�,�&!" �8 #?� �0< �
!7$�5 4&�&� �.�6� 4�? �& �"#;1
 !Y�0.Th, Nb, La, P, Pb��,>� �5 �P�� �?4#07�? !*
� .
��,>� K0� �7
�,
�,�&!" 4�? ��Celebi �
!3`�;5 4&�&� �;�8!3 

�0< @&6�� !;Y�0. �& �"#1LIL)Ba, Rb, K ( �;�,>�  4�;?
 �>/�3 ��7
�,
�,�&!" �0< @&6�� �
!7>8 _&� !Y�0. �& �"#1

LIL)Ba, Rb, K, Pb, Sr (&���,>� �5 �P�� �?4#��&� !*
� .
�0< @&6�� �
!3`�5 ��0]>? !;Y�0. �& �"#1HFS)Sr, Zr, 

Ti, Y (���,>� �#05!>8 4�?Rio Narcea �
!;7>8  ����N;(& 
�0< @&6�� !;Y�0. �& �"#;1HFS)Nb, La, P, Zr, Ti, Y (

 ��,>� �� ��7
�,
�,�&!" 4�?Qulong �;� �#?�$� ��[ �,;1 .
��,>� ��,>� �5 �P�� �!?& @,*�,( �7
�,
�,�&!" 4�?�?!*
� 4�

�;(& �K(,7� ��& &!	 4,*�& 4&�&� .!���;3 f̀ �;>7%& ��*7;(�T
�71," �#;1 �0< 4)@ �� 4�?#;0
&!	 �;
 Z�&� !;	 a;
!b �&
�XQY4&(Z0;8&  �;5 �&!>? �7;(,: 4�;? �� e �;Q3 �;.�5 �4&

��,3 �
& �
��>�1 c�8!3�(& �#1 4#�E,7��&!" 4�?.

��/*?��,>� e�o�$� �
�,
�,�&!" �5 �8 @��I !*
� z���  @&!
& �& �-7�� 4�?#�E,7��&!" 4�?6� 4�?�7	!" �&!C ��
��� ��,� �.�#�& ) .�
& ��
 ��,>� �& D
 !? 4&!5 ���Q7(& ��,� ��>� = #I ��,>� ���(& ��-7�� 4�?�&�,>� �� �? ��,� 4�? �& ���Q7(& BP0� 6��  @��/(& ���3 �MX� ����Q7(& 

�(& �#1 !8F �? ��&�.(

S#
��. !�
0�� T�� =U� ����� ��/7� P�+� 

[46]A. Hezarkhani / Journal of Asian Earth 
Sciences 27 (2006) 326–340 Cu Sungun, Iran 58-140 ,58-146 ,58-71 ,30-149 ,30-38 ,70-

141 ,34-282 ,70-175 ○

[47] A. Karimzadeh Somarin, M. Moayyed / 
Ore Geology Reviews 20 (2002) 127–138 Fe-Mn Tikmeh Dash-  Bostan Abad- Iran 1,2,3,4,5,6,7,8,9,10 ◊

[48] A. Martin-Izard et al./ Journal of 
Geochemical Exploration 71(2000) 103–117 Cu-Au 

Carle´s, Ortosa–Goda´n, 
Villaverde–Pontigo and Brueva– 

Pando areas ( Spain) 

Carle´s1,  Carle´s2,  Goda´n,  M Ortosa1, 
M Ortosa2,  L Ortosa1, L Ortosa2,  
Villaverde–Pontigo1,  Villaverde–

Pontigo2,  Brueva–Pando 

□

[49] I.Kusßcu et al. / Journal of Geochemical 
Exploration 76 (2002) 175–194 Cu-Fe-W Celebi, Turkey C105, C31, C28, C29,C102,C103,C100 

[50] Z. Yang et al. / Ore Geology Reviews 36 
(2009) 133–159 Cu-Mo Qulong., China 2,7,8,17 
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�E'� c�P% -5 �-x�@&!
& �(�01 ���8  �(�01�, ��r

P����# 
��,3 4F,Q� 4�?��.�6� #��&� �7
�,
�,�&!" c�8!3 c-<& .�0< -

!;Y�0. �& �"#;1Fe, Ca, Mg, Co, Ni �& �"#;1 �;�3  
!Y�0.K, Na, Th��,>� �� n�-�;( V;8 4�;? !;3)�;�� & !;3 (

�� =,P�Q�) �,-P3 !*��$� ��� & M%&!�4�$�5 �,-P3 ��;�P�)  
��N(#-	 �
��-C ��,;5 �
�;>"�� �,-P3 �
��� M%&!� �� ��3,�5  

�(& .���8 �,I  �&#5) 4�?@,]>? =,P�Q�) ��� @�$� �;8 #?�
 ��5�;07� !
��;�� 4�&� �;�� & 4�>"��H2O)3 wt%>(��,;5

�;;(& .�;;.�5 �l) �& �;;>"�� @�,;;5 R�P;;1&;;1 ��,;;3 �;;3 �#4
0( �5 ��,T!5 �� #�&,75 �7
�,
�,�&!"J3�;05!8 4�;?��;(�3!8 �

@) @�(!"� &� �?!8#?� @��/(& M�/$3  ��.4�?#;� � �,;I 
�7(,�:��? 4�?�&�,>� �� ���"��;(��  ��"��;( !;Y�0. 4&!5 �!8

 �� @�$� ��-Y& �8 #?��Z
&#I ��$;�5 �,;-P3 �&� �& �
�>"�� 
�-Y& �� #0
&!	 �
!3M/14!�"J0( ��,;� ��K0� 4F,Q� 4�?

 �(& �(�!5 !	  �;I�� �� !;*
� 4�?#0
&4�&!;C �;�>?& + � 
#��&� .}�(& !5 �(�!5 4�? ��,3 ��
��>�1,EO �?��(�!5 ��,� 4

�
��-C �P1 ��  ��,5 �!7�" �/?) 4G�;� �&!;C �
��-C #;�!�" .
�
&��,3�?��P1R,� �&  ���,�) R,;� I�
6;0*�  7�;? �&  #0

 ��*
�I !U������7T�( ��� �� 4���&!" >8 4�? ���$Q$3) @�
 (VAG)�&!C #�!�" .�
�,
�,�&!" �;�,>� �;5 �P�� �.�6� 4�?-

��7
�,;;
�,�&!" 4�;;?Qulong���;;[ #;;05!>8Rio Narcea 
�;;�K0� �����N;;(&4Celebi ��;;�8!3 �;;
�,
�,�&!" �  @,*�,;;( 

!3`�5 !
���� 4&�&� _&� �>/�3Na2O��E�: !
����  !3FeO, 
Al2O37�?#0.�*���� �(�!5 ��0]>? !Y�0. ��& &!	 4,*�& �

�
�,
�,�&!" �.!	 ab�0� �5 �P�� �.�6� 4�? �#1 ��
 @�$;� �
�� ��,>� �8 #?� ��K0� �
& 4�?��0< �
!7$�5 4&�&� �& �"#1

 !Y�0.Th, Nb, La, P, Pb��,>� �5 �P�� �?#;�!*
� 4�;� -
#01�5.�71," V�( e �Q3 ��,;3 �� �7;(,:  �#1 �0< 44�;?

 f̀ �>7%& ��#1 ��
 ��,;5 !;Y�0. !
��;�� �� �e�;	'7T& �;
& ���5 
�(&.

�����/  
�� +�` �x0
& �� ��;/>? #0>;1��& 4��;/>?  e�>%� �& V�&�

 �;
& V�;U03 �� �;8 4!;�5� V�;%� }#0�� 4�C) l�0I +6
6.
 M/1 f�Y,o�� ����� ��!;8 D;>8 @) 4�? V�;08 !/$;3 #;�& .�&

��&,��T 4��.& �C  +�>3 �E&!XY 4�?��8 �� �8 +&�;� �&!>? 
��,5�0��� ��0]>? g#�& ��;8 �;
& !;*
� �;-7�� 4�;? �;5 �;�

 �71&� 4��/>? V0;8 ��&��#;C  !/$;3 #�& .�;5 4��;/>? D;1
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