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Abstract: Several igneous-evaporitic rocks complexes, belonging to Lower Cambrian, are 

exposed in High Zagros. These rocks exposed parallel to the Zagros main thrust as diapir-

shaped bodies. Basaltic rocks are the most common rocks but microgabbro, microdiorite, 

andesite and trachyte are the rocks of this complex. The studied clinopyroxenes are usually 

fresh mafic mineral in these rocks and display sector zoning features. On the base of 

mineralogy and mineral chemistry, the pyroxenes are in the range of titan-augite to diopside 

composition. The geochemical study of the clinopyroxene as well as the discrimination 

diagrams were used in this study, point to the transitional to alkaline nature of magmatism 

which occurredv in a within continental plate rift environment. 
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tt/� ��/t ��/� �z/z ��/�� s�/�� ��/z zz/z �t/�zz tr/�z 1-6Cpx-1 

��/� ��/� s�/r ��/z z�/�t �s/�� ��/z z�/z s�/�� �s/�� 1-6Cpx-2 

��/� �r/� s�/s ��/z �z/�t r�/�� �r/z zz/z ��/�� t�/�� 1-6Cpx-3 

�t/� �t/� t�/s z�/z s�/�t z�/�� ��/z  zz/z �s/�� s�/�� 1-6Cpx-4 

�t/� sr/� s�/r ��/z ��/�t ��/�� ��/z z�/z sz/�� �t/�r 1-6Cpx-5 

�s/� s�/� st/r ��/z ts/�t �s/�� ��/z z�/z �z/�� z�/�� 1-6Cpx-6 

s�/� �t/� t�/r ��/z ��/�t ��/�� ��/z zz/z ��/�� r�/�r 1-6Cpx-8 

�t/� �z/� ts/s ��/z ��/�t s�/�� ��/z zz/z ��/�� ��/�� 1-6Cpx-9 

��/� ��/� z�/r ��/z ��/�t ��/�� ��/z z�/z t�/�� tz/�� 1-6Cpx-10 

�s�/z ��s/t t��/s ���/z tr/�s �s/�r �tr/z z ��/�� rr/�� G-2FMS2-5 

ss�/z ��/� ��/s ���/z �s/�� ��/r� t�t/z zzt/z z�/�� �r/�� G-2FMS2-6 

r��/z ���/t ���/r �sr/z ��/�� ��/�� t/z z z�/�� z�/�z G-2FMS2-7 

s��/z ��s/� t�t/r �s�/z s�/�� tr/�r �s�/z zz�/z ��/�� ��/�� G-3-FMS3-1 

�t�/z �r/� �t�/r �r�/z �r/�s zs/�r ��s/z z ��/�� ��/�� G-3-FMS3-2 

�t�/z ��s/� tz�/r �z/z s�/�s r/�s ���/z zzr/z ��/�� �s/�� G-3-FMS3-3 

zzs/� r��/t tr�/r �s/z �t/�� �s/�r tz�/z z��/z �/�� �/�z G-3-FMS3-4 

���/� r��/t z��/r �t�/z ��/�� r�/�� t�/z zz�/z �/�� tr/�z G-3-FMS3-5 

�z�/� r�/t zzr/r ���/z r�/�� �t/�� tz�/z z t�/�� ��/�z G-3-FMS3-6 

zt�/� zt�/t �z�/� �t�/z t�/�� zt/�� t/z zzr/z t/�zz a�/�
  G-3-FMS3-7 

z��/� rs�/t ���/r ���/z t�/�� ��/�� t�/z z �/�� ��/�z G-3-FMS3-8 

s�t/z ���/t ��t/s ���/z ss/�� t�/�z t�t/z zz�/z �s/�� zt/�� G-3-FMS3-9 

t�r/� s�/� �t/�� ���/z t�/�t �s/�s �z�/z �ss/z �zz t�/�� G-3-FMS3-10 

z�r/z ��r/z rt/�� �z�/z z�/�� �t/�z �r�/z zz�/z ��/�� ��/�� G1-FibHM-1 

z��/z z��/� ��/�� �s�/� z�/� �/�� t��/z zzs/z �/�zz ��/�� G1-FibHM-2 

zzt/z ���/� ��/�� �rr/z �� �t/�t ��s/z zz�/z �/�zz s�/�� G1-FibHM-3 

  

 @(�] ��:�:
 

Label Si Ti Al Fe Mn Mg Ca Na Sum 

1-4Cpx1-1 rs�/� ztr/z ���/z ��r/z zz�/z ss�/z rr�/z zt�/z zt�/� 

1-4Cpx1-2 r��/� z��/z �z�/z ��s/z zz�/z ss�/z rss/z ztt/z zt�/� 

1-4Cpx1-3 r�r/� z��/z z��s ��t/z zz�/z s�/z rsr/z zt�/z z��/� 

1-4Cpx1-4 s��/� zs/� t�r/z r��/z zzt/z �r�/z rrr/z zt�/z z�/� 

1-4Cpx1-6 �s�/� �z�/z ���/z ��s/z zz�/z ���/z rst/z z��/z z��/� 

1-4Cpx2-1 r�t/� z��/z ���/z ���/z zz�/z s�/z rss/z zt�/z z��/� 

1-4Cpx2-2 r��/� z�/z �r/z �st/z zz�/z s��/z rs�/z zt�/z ztr/� 

1-4Cpx2-3 rr�/� z�t/z ���/z �rt/z zz�/z s�/z rss/z zt�/z zts/� 

1-4Cpx2-4 �z�/� zt�/z ���/z tz�/z zz�/z ���/z rrs/z zt�/z z��/� 

1-6Cpx-1 �z�/� ztr/z ��r/z tz�/z zzs/z s/z rr�/z z�/z zt/� 

1-6Cpx-2 r�/� z��/z ���/z �s�/z zz�/z st�/z rst/z ztr/z z��/� 

1-6Cpx-3 r�t/� z�t/z �zs/z ��t/z zz�/z s��/z rs�/z zt�/z z��/� 

1-6Cpx-4 r��/� z�/z ���/z �t/z zzt/z s�r/z rr�/z ztt/z z��/� 
 ج

 ��:�: ��:�: ��:�: ��:�: @(�] @(�] @(�] @(�]
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1-6Cpx-5 r��/� z��/z ��t/z �s�/z zz�/z s��/z r�/z zt�/z ztr/� 

1-6Cpx-6 r��/� z�s/z ���/z �s�/z zz�/z s��/z r��/z zt�/z zt�/� 

1-6Cpx-8 r��/� z��/z ���/z ��t/z zz�/z s��/z r��/z ztt/z ztt/� 

1-6Cpx-9 r��/� z�/z ���/z �t�/z zz�/z sr�/z rs�/z ztt/z zt�/� 

1-6Cpx-10 r��/� z��/z �z�/z ��t/z zz�/z s�s/z r��/z zt�/z z�t/� 

G-2FMS2-5 ���/� z�/z �t�/z ���/z zz�/z ���/z sss/z z��/z z��/� 

G-2FMS2-6 rs�/� zt�/z �s�/z ���/z zz�/z rrs/z zsr/z z��/z z��/� 

G-2FMS2-7 rr�/� z��/z ��t/z �t�/z zz�/z r�r/z rz�/z z��/z z�s/� 

G-3-FMS3-1 r��/� zt�/ �r/z ��r/z zz�/z rst/z sr�/z z��/z z��/� 

G-3-FMS3-2 rs�/� z��/z ���/z ���/z zz�/z rsr/z s�s/z z��/z z�t/� 

G-3-FMS3-3 �z�/� z��/z ��t/z �s�/z zz�/z rr/z s��/z z�r/z z�r/� 

G-3-FMS3-4 ��s/� z�s/z ��s/z ��r/z zz�/z �st/z str/z z��/z z��/� 

G-3-FMS3-5 r��/� z��/z �s�/z ���/z zz�/z ���/z �r�/z z�s/z z�t/� 

G-3-FMS3-6 ���/� z��/z ��s/z ��/z zz�/z �s/z st�/z z�r/z z�/� 

G-3-FMS3-7 �zs/� z�s/z ���/z �tr/z zz�/z ���/z s��/z z��/z z��/� 

G-3-FMS3-8 ���/� z��/z ���/z ��s/z zz�/z ��s/z s��/z zt�/z z�t/� 

G-3-FMS3-9 �zr/� z��/z z�t/z �t�/z zz�/z �z�/z s��/z z�t/z z�r/� 

G-3-FMS3-10 rss/� z�t/z �s�/z ��/z zz�/z rs�/z s��/z z��/z z��/� 

G1-FibHM-1 zzr/� z�s/z zt/z �z�/z z�t/z �rt/z r��/z z��/z ���/t 

G1-FibHM-2 �sr/� z��/z z�s/z �r/z ztr/z ���/z ���/z z��/z z�/� 

G1-FibHM-3 ���/� z�r/z z��/z t�t/z z��/z ��t/z ��s/z zt�/z z�/� 

  
�323 (�	  �37�A��:  �3�1A {(  Label 

��r/�t  ���/�z  ���/t�  G-1FMS1  

r��/��  ���/�z  r��/��  1-4Cpx1-1  

  
  

%�:�R V��A�"  �
�3!3& v3)�7��%�)(�361%32)  S:1�: ��

�� D
�J+ #��$%  D
: #�!"�� 0�$A �4 �&�  �$��39 ��:17

��3��- �%&�9 .2)361%3D�)(�� �A�(���
��) D�  ��$%  D
: ��

�� �"� �9:�9� � :� �� �- #�1m �9 9 #��A�:��9 �: #��3�

0��:1�  D�)(�361%32) #���129 ��: 0���� =1P� �"��:1� �: �)

%3�� ��R =� �"� �A	�" �:�< 0�&��: . #���3���+�6 �
��&�:�  �:

��:� #�
��9 D
: D33e7 :� =+ �.3��%
�1>T U35� ( �!"�� S1� �#:

���%) .: ��
��1!� �1P4 D���e��O� ��1� # ���:�1!�# 

��73�%9 I#  �9 ��A�:��9R
�6 7 �8��37 �9 '%  =�A3��) =�A� 

2)361%3 D�)(�]
� [ ��#�O< V�A�" )MORB (�A	�" �:�< -

:�� ) N.&� .( �:�1!� �:SiO2 / Al2O3 ]
�[ #:�9  S1� D33e7

 � : 0�& 0��BA : I�37�!"��)N.&� Kf�: .(�� D
:  �:�1!�

��%F�� ��gA�: �.�	�� �AC39  ��%�)(�361%32) �
�3!3& v3)�7

 I�37�!"���
�32< �!3�  U35� �9 c
:�" �9�
�32< �� =�C� :�-

�%�� . #�� �3���+ �: �O�� �%F U 1A� v3)�7�&�:��6 �
� 

U35� �AL  �6�32< � : 0�:� =�C� :� . #�� ��:��9�
�32<  =(��

�5B8 #:�:� #:Na2O,  ( TiO2  ( {�9SiO2  D3>�6� : ]
�[ .

��1!� ��:1& D
: �9 �]17 �9 �:�1!� �� D�)(�361%32) #��F1-

F2 ]
l[  �� V�A�" WPA, VAB�� �:�<�3"� �9 0:1" �) �

 �9 �
�!"�� �1](�
�32< :�7 �&�  )�
�32< K ����A�: ( #:�9

 ��O%� D
: #��$% � : ) N.&� K* .(  

 N3����1!� DA	�" �:�< V�A�" �� � ��9 ��1� #��

MORB  �) � : D
:0��< =(�� #��AB
� �3�17 ( �	�C36 �9 #:

 �� � 1��3<: RA 16 =1$9+�
���  �9MORB �� N
�/7��1&.  

        

www.SID.ir



Arc
hi

ve
 o

f S
ID

��7�9:�7 �=�3> 0��� ��2324 ��16 �0�:� �.�� *. �7��16 tr�

 ا��

 ب

        

        

        

        

        

        

        

        

 N.���& N.���& N.���& N.���&����  �:�1���!�TiO2  �A�:�����9 '%���  ���/����� ����9 TiO2 
 ( =+ #��%���)(�361%32)�
:���]  f��2A�� �.3�1��A.71>T #����O35�

]
�[.        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        
        

 N.& N.& N.& N.&����        f�:f�:f�:f�:  �:�1!�SiO2/Al2O3 ]
� [�] (
 6 0��$ %��)(�3��#   ����� 

(� ����#  �=+****  �:1!�F1-F2 e<1� ( �32) �361% %��)(�3��#   �
��!"��

(� ���� ���� # =+]
l[.  

bbbb K K K K    D
�J+ #��$%  �!3&1>TD
�J+ #��$%  �!3&1>TD
�J+ #��$%  �!3&1>TD
�J+ #��$%  �!3&1>T        

�9�AC39 � ��9 #: ���+ �:3� N) '%  �3 0��BA : �& �)@(�] 

� .(��1!� �:�1!� #(� �e��O� ��1� #��TAS �AC39  #{�9 ��

��� #�� #�  I3��7 ��
�32< �!3�( �
�32< X:17  �3� �C�9 (

 ���
�32< �!3� V�A�" �� �:�<�3"� �) N.&� .(��1!���#  ��1�

(� �e��O�#  �:�1!�Th/Nb �9 �/�� La/Nb ]�
 ���  (�b[ �

�3 �� �����A�: V�A�" �A	�" �:�< ��:) N.&� .( G�36]�d[  �9

 #��A/�� �: 0��BA :Ti/Y , Nb/Y �5B8 =(�� #��A�:��9 �#:

 Q3.B7 �$
�.
 �: :� *�1� ( � 1< �
:�]� : 0��) . #��A�:��9

�5B8 =(�� #:�:� #:Ti/Y, Nb/Y  #�AC39A���% . D
:

 {�!AL: ��7(�B7�9V�%�� *�7�  Q
0�$A �4 �A&1" 0�& �%k #:

� : . �9R
�6  �/��Nb/Y �� #�� ��:��9(�5B8 = S:1�: �9 #:

 ( U :(�L ��A3��17�
�32< �� I3��7��1& .��1!� ��1� #��

 �e��O�����A�: V�A�" �� #: 0��A�" �� �:�< ���3")N.& l .(

/ �5�R ��3e� CIPW �3 � �: �-�L2B� �1](3/�+ �D3��  (

�:31
: �� =:(:�	 D
$%  D� ��]��.[  

 ���9 ���]17 ���9#������ ���"�  ���O%� D��
: #��$%��  �� �
���&R 

   ��9 ��) �
����:�1!�  R�
�6    �2�8: ��8�%?)  ��3g�Na2O, K2O (

�%A�� �!� D3�
 �9   :� ��!"�� v�3)�7 ��:17 =��C�  ���� .  �: :x��

�:�1!�  NW&
a  0��BA :&� .�:�1!� �9 �]17 �9Zr/Y   �9 �/��

Zr !� �AC39��1  �� ��9 ��1�� #�� ��  V�A��"   =(�� #���A�:��9

�5B8�� �:�< #:���3" ) NW&
a(.  

        

        

        

        

        

        

        

        

        
 N.& N.& N.& N.&����  �:�1!�TAS   ���1!� ��3e<1� (   =+ #(� ��e��O� ��1�� #��� 

]�a[.  
  

        

 @(�] @(�] @(�] @(�]����  �3���+XRF �� ���� ����  D
�J+ #��$%  G�":� �%29.  

www.SID.ir



Arc
hi

ve
 o

f S
ID

��7�9:�7 �=�3> 0��� ��2324 ��16 �0�:� �.�� *. �7��16 tr�

g15 g3 g11 g1 g12 G6 g9 Sample No. 

Basalt Basalt Basalt Basalt Basalt Basalt Basalt rock type 

��/� �r/rs �r/� �r/� ��/� �� ��/� SiO2 

�/�� �/�r �/zt �/z� �/�� �/tr �/�� TiO2 

�t/� ��/�� ��/� ��/� ��/s ��/t ��/� Al2O3 

�/�� �/z� �/t� �/tr �/�� �/�r �/r� Fe2O3 

��/� �/�� �/�� �/�� r/r� r/�r r/t� FeO 

z/�r z/�� z/� z/�� z/t� z/�� z/�r MnO 

r/s� ��/zt �/�r �/�� �/�r s/�� �/�� MgO 

s/�� �z/�� r/�� r/�� r/�� s/�� �/�r CaO 

t/�� z/s� t/ts t/t� t/�s t/s� �/�� Na2O 

z/tr �/sr �/�� �/�� �/�r �/st �/�� K2O 

z/tr z/t� z/�s z/�r z/�� z/t z/tr P2O5 


/bl z/�� �/�� z/r� z/s� z/�� z/�s LOI 

��/s� ��/�� ��/�r ��/�� ��/rs ��/�� ��/�t total 

��r ��� ��� ��� ��� �sz ��� Zr 

�t� �s tz� tz� tzt ��z �rz Sr 

s �� tz �r �s �� � Rb 

t t � � t � t Th 

� t � � � � � Pb 

��� �r ��� ��� ��� ��s t�� Zn 

t� �ts t� t� t� �� �s Cu 

��� ��z �t �t �� �zr �r Ni 

s� s� �s �s �r �� �� Co 

�� �� �� �� �� �� �s La 

��� ��r �z� �z� �zs �� �� F 

�r� ��� ��t ��� ��� ��� ��z V 

tzr tt� �tt �t� �ts ��r �� Cr 

��� �z� �� �� �t �sr �� S 

�s tt �� �� �� �� t� Y 

� s r s s t � Hf 

��r tz� ��s ��s �t� t�� ttz Ba 

�� �t �s s� �� t� �r Ce 

s � 0 t t � � U 

�t �� �� �� �� �� �t Nb 

�tr s�z �rs �rs ��� tz�� ��t� Cl 

 @(�] ��:�: @(�] ��:�: @(�] ��:�: @(�] ��:�:����        
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T
h

/

L
a
/N

b

k 

Sample No. g10 g5 g7 g14 g13 g2 g8 g4 

rock type Andesite Trachky Andesite Trachky Andesite Trachky Andesite Trachky Andesite Trachkyte Trachkyte Trachkyte 

SiO2 ��/� �s/� �z/� ��/� ��/� ��/t� ��/t �t/s 

TiO2 �/�t �/�� z/�� z/�s z/�r �/�t �/�� z/s� 

Al2O3 ��/� �t/� �t/rt ��/�r �t/�� �t/�� �t/�z �r/rz 

Fe2O3 �/�� t/�� �/sr �/�� �/�s z/�� �/�� �/�r 

FeO s/�� r/�z �/�t t/ss t/sr �/�� ��/� s/t� 

MnO z/z� z/z� z/z� z/z� z/z� z/z� z/�� z/zt 

MgO �/�� �/�� �/t� z/�s z/rs z/�r r/r� t/t� 

CaO �/r� t/�s r/tz s/sr s/sr t/�� s/s� r/rs 

Na2O s/�� s/�� s/�� r/z� r/z� �/�r t/�� �/�s 

K2O z/�� z/�� �/r� �/�� �/�r �/�z z/�� z/�r 

P2O5 z/�r z/�� z/z� z/z� z/z� z/�� z/�� z/�� 

LOI a/�d z/�� z/�� �/zr z/r� �/�� �/�� z/� 

total ��/�� ��/�z ��/�t ��/r� ��/�s ��/s� ��/�� ��/r� 

Zr ��t ��r ��t ��� ��r �s� ��� �zr 

Sr sr ��t ��r �z� �z� �t� �t� � 

Rb r r t� t� t� s r t 

Th t � t � t r � � 

Pb � � t � � � � � 

Zn ts r� �z �r �r �t ��� �t 

Cu � �� �s �� �� �� t� �� 

Ni � �� �� �t �� t�� ��s t� 

Co �r �� �� �t �t �� s� �zs 

La �r tt �� t� �z �� �� �r 

F ��� �st �� rr r� �� ��� �� 

V t� ��� �s �s �r tr ��z �s� 

Cr ��� �t ��z ��r ��� �r tzr �s 

S �� �s� �s �r �� tr ��r t� 

Y �s �r tr t� t� � �s � 

Hf � � �z �t �� ��� � �� 

Ba �s ��� ��z ��� �tr s� ��r �zs 

Ce �� �� st �z �� �� �� �s 

U � � r r � s � � 

Nb �� �� �� �� �t �� �z �t 

Cl ��r� ��z� �rs� ���s �r�r t�� ��� ��st 
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