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Abstract: This area is located in Derenjal Mountains, 60Km northwest of Tabas in central 
Iranian structural zone. The igneous rocks occur as plutonic with composition of olivine-
gabbro, gabbro, diorite and monzodiorite in Kalshaneh Formation with Middle Cambrian age 
and as the extrusive rocks with composition of olivine basaltic lavas in lower part of Niur 
Formation with Silurian age. Petrographical and geochemical evidences show a genetic 
relationship between the plutonic and volcanic rocks and generation of them from a common 
magma. Unlike the magmatic differentiation process, the role of magmatic contamination was 
weak and olivine mechanical separation was the main process in their magmatic evolution. 
Different diagrams and documents have been shown that these rocks have transitional to 
alkaline nature and produced in a within plate continental setting by 12-17 percent partial 
melting of an enriched garnet-pridotite mantle source during the early Silurian. This tectonic 
setting is agree with an extensional setting (intercontinental rifting) in Central Iran during 
Lower Paleozoic and specially with Silurian magmatism during  Paleo-Tethyan rifting in this 
part of Central Iran. 
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�(S�� ��H6�> �
�

 ,) &��M"J6) �JF ��'$J6 *J
) A.J:P � *
.2P �� �
�HQ�� b
�MP
�� �
�+H+!.V4 1 ).!_
,)��5.

������� 
�.x$� �F3��+6��F �
�+H+!.V4 *
�KL 3��'$6 3���F 

��<$� �N�#��<� ,) C5��"S�$! U$6 �)1#P 

.H� c��F
@)?+� *
�"H7 � ���6�Q�*
�"(+F �F � d��"�) �D+7�P }.$P 
&�'(
��,L ��Actlab t�� �F )����7 ICP-MS?BP ��.� c


$"	�Q �)�> �
�+H+! 1)A�1R
.(
N)�JJ++oP cJJ$�)� � \JJ+	�� �JJ+ �� �JJF �JJR.P �JJFMgO �� 

�J�<$� *J
�KL 3��'$J6)= 4.72 - 26.3MgO(N)�J++oP �
�F �D�� d�+H7 �%�$0 � �/%) 3� 1+�7)MgO)3�J �)�.H�

�$	 (�6) &1! _6� .�)1J�� ] �J7 �F � �)�.H� *
) ��MgO �
�
��JJJJ��Al2O3�SiO2�P2O5�TiO2�Na2O� �Zr 1JJJJ��� 

�
���� � �(
)?	)FeO �Cr�"!)� �( �7 1��� 1J�))82J!�.(
�J�.H� *+F �2+"�4 W�DP�) �0.� �'��+F � 1��� *
) �J6�  .cJ"2�

 R� �� �)�.H� *
) �� �R.P 8F�> �J6 *+JF *!�� ]
)1R \
 �.
 ��.H� �
�6 �F *
.+�) ,) �$G ��.H� ]
)1JR 8J+�� �JF �7 �6� 

 �6���L �� *
.+�) �!�D�) � �2+��2� .�� *
.J+�) ��J
, �J�)�)�	
 3^�JF �J�)�)�	 N�.J% �JF ��J�.H� �J6 *
)MgO TJ+7�P �� 

���L �
�+H+!)�/�� �P =�/�� (�6) �"	�
 d�P,�F .��J
, ��)�)�	
MgO \
 �� ��J
 ��),�F �7 1!�F @L c��(� �6) *2H� ��),�F 

�"J!.Q ,) �
 &1! �J� �J
 � �J6) �J"	�Q NY(J� z�J#� 1J�).P
 ]
)1JR �JZ) �F *
.+�) 3� �./F �!�� @L �� �7 1!�F �
�HQ��
 @L �� ��)��"J6) -�J'$  �JF �J
 �
�HQ�� @?�� \
 �� �2+��2�

&1! ?7�H"� 1�)]p[.
W�DP�) � 31���(
.S �F �R.P �F��.H� �(
), �JF ��<$� 3� 

 d�K � �J�
�MP �.J/DP �J+x� �/�).J0 �7 *
) �F �R.P � �'
12

 �Z.J� ��'$6 *+F W�DP�) *
) ��B
) �� �6) *2H� ���  ��(�F

 �  �+Z�P � ]�� �+�(P 3)�F )m� �1$!�F �
 ,) 8J�).0 *J
) ,)
 &��M"J6) �'
1J2
 �JF)�F �� ��Q,�6 � ��Q,�6�� �%�$0 3� �)�.H�

1! .�F@�6�$! U$6 ,) 3��+�F e1+�0]��JP �[\J
 �� �JQ)
 1J��� 3)�)� ��Q,�J6�� �9J$0 �� N)�J++oP �)�.JH� ��'$6 3�6
 �� ?J+� � ��mJ'F ?J+� N�9J"�� �1JD� ,) � 1!�F �D�� � �<S

 ��Q,�6 �%�$0 �)�.H���M$� � �<S 1��� ?+� 3�6 @L ��Q,�6�� 
&1
� �J� N�.J% *
) �� ��.! fDP�J� �/J%) 1J$
)�	 @).JP �JF 

���)� ��
�MP �./DP )� �.F?� 3�6 3��'$6 8+2(P .@).J$0 �F
 d�K OJ/"�� N�JR�� AhJS �� �A��� *+JF �(J�F Zr �Nb 

�H� ��B
) �<S ��).�H  �.!]w�
=[8J+�� �JF �J�) *J
) �7 
�"(+F �+6��XNb �J6) d�K OJ/"�� N�R�� �F �D�� .��

�D�� @�.F �P *+
�5 j>)�Zr/Nb @�.JF �"H7 ,) �7�X cJR�� 
�6) �(�F d�K]

[.

%���=l
�"� c
?BP �
�+H+! �%�$0 �/%) ��.H�� 3c�<$� ��.� �#��<� C5,)-�B�) N�:+:9P �!�� ,)zmX �).� �)�	 .

Samples SM-13-1 

*
.+���F�Q  

SM-7-2
*
.+�)��F�Q

SM-7-1
��F�Q 

SM-11-2
��F�Q 

SM-3-7
��F�Q 

SM-6-1 
�
�.
���F�Q 

SM-5-1
.
��
�  

SM-10-2 
�
�.
��?�.� 

DM-1-2 
��),�F *
.+�)

DM-2-1
*
.+�)��),�F

DM-2-3
��),�F *
.+�)

Major oxides (wt%) 

SiO2 ��/�v  ��/�v  ��/��  ��/��  ��/��  ��/��  v�/��  ��/�v  ��/��  �/��  ��/��  

Al2O3 �/� ��/� ��/�v  ��/��  �v/��  ��/��  v�/��  v�/v�  ��/��  ��/��  ��/��  

Fe2O3 ��/��  �/��  �v/��  �v/� ��/��  ��/�v  v�/��  ��/� ��/��  ��/��  ��/��  

MnO ���/� ���/� ���/� ���/� ���/� ���/� v��/� ���/� ���/� ���/� �/�

MgO ��/v�  �/v�  ��/�v  ��/� ��/��  ��/� ��/� �v/� ��/��  �/v�  ��/�
CaO ��/� ��/� �/�v  ��/�v  ��/� �v/��  ��/� ��/� ��/� v�/� ��/�

Na2O �/� ��/� ��/� ��/v �/v ��/v ��/� ��/� ��/v ��/� ��/v

K2O ��/� ��/� ��/� �v/� �v/� v�/� v�/� ��/� �v/� ��/� v�/�

TiO2 �/� ���/� ���/� ���/� ���/� ���/� ���/v ���/� ���/v �v�/� ���/v

P2O5 ��/� ��/� ��/� ��/� ��/� v/� �v/� �/� ��/� ��/� ��/�

Total ��� ��� ��/��  ��/���  ��/��  ��/��  ��/���  ��/���  ��/���  ��/��  ��/���  
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���7)�	 ]�� � �H+!.V4 ��6�$! ]
)1R 1$
�2+��2� 3� �./F . . .�
�

(�
#
 %��� =l
�"� c
?BP �
�+H+! �%�$0 d�+H7 ��.H�� 3��<$�)�FT�X ppm.( 

Samples
SM-13-1

*
.+�)��F�Q
SM-7-2 

*
.+�)��F�Q
SM-7-1
��F�Q 

SM-11-2
��F�Q 

SM-3-7
��F�Q 

SM-6-1 
�
�.
���F�Q

SM-5-1 
�
�.
� 

SM-10-2 
�
�.
��?�.� 

DM-1-2 
��),�F *
.+�)

DM-2-1 
*
.+�)��),�F

DM-2-3 
��),�F *
.+�)

Trace elements (ppm) 
Sc 18 v� �� �� �� �� v� � v� �� v�
Be � � � � � v v v v � v
V ��v ��� ��� v�� ��� ��� ��� �� v�� ��� v��
Cr ��v� ��� ��� ��� ��� �� �� � v�� ���� v��
Co �� �v �� v� �� v� �� �v �� �� ��
Ni ��� ��� ��� ��� �v� �� �� � v�� ��� v��
Cu �� �� �v� �v� �v� �� �� � �� �� ���
Zn �� �� ��� �v� �� �� �v� �� ��� ��� ��
Ga � � �� �� �� �� �� �� �� � ��
Ge v/� � �/� �/� v/� �/� �/� �/� �/� v/� �/�
Rb � � �� v� �� �v � �� v� � v�
Sr �v� ��� v�� ��� ��� ��� ��� v�� ��� ��� v��
Y �/� �/� �� �/�� �/�� v/�� �/�� v/�� �/v� �/� �/vv
Zr v� v� �� �� �� ��� ��v v�� ��� �v �v�
Nb �/� v/� �/� �/� � �/�� vv �/�v �/v� �/� v/vv
Sb �/� �/� �/v v/� v/� �/� �/� �/� �/� �/� �/�
Cs �/� �/� �/� �/� �/� �/� �/� �/� v/� �/� �/�
Ba �v �� ��� v�� vv� v�� �� ���� ��� �� v��
Hf �/� �/� �/� v �/v �/v v/� �/� �/� � �/�
Ta v�/� v�/� ��/� ��/� ��/� ��/� �v/� ��/� ��/� ��/� ��/�
W � �/�v �/� �/� �/� �/� v/� �/v v/� � �
Tl v�/� � v/� ��/� v�/� vv/� ��/� v�/� ��/� � ��/�
Pb �� �� v�� ��� �� �� �� �v v� v� v�
Bi � � �/� �/� �/� �/� v/� �/� � � �
Th ��/� ��/� ��/� ��/� �v/v v�/v ��/v ��/� ��/� ��/� ��/v
U ��/� ��/� ��/� vv/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

(�
#
 %��� =l
�"� c
?BP �
�+H+! �%�$0 d�+H7 7�S���.H�� 3��<$�)�FT�X ppm.( 

Samples
SM-13-1

*
.+�)��F�Q
SM-7-2 

*
.+�)��F�Q  
SM-7-1 
��F�Q 

SM-11-2 
��F�Q 

SM-3-7
��F�Q 

SM-6-1
�
�.
���F�Q

SM-5-1 
�
�.
� 

SM-10-2 
�
�.
��?�.�

DM-1-2 
*
.+�)��),�F

DM-2-1 

.+�)* ��),�F

DM-2-3 
��),�F *
.+�)

Rare earth elements (ppm) 
La ��/� ��/� ��/� ��/� �/�v �/�� �/�� �/�� �/v� ��/� ��
Ce � ��/� �/�� �/�� �/v� �/v� �� v/�� �/�� �v/� ��
Pr ��/� ��/� ��/v ��/v �/� ��/� ��/� �/� �v/� v�/� �/�
Nd �/� �v/� �/�� �� �/�v �/�� �/�� �/�� v� ��/� �/v�
Sm ��/� v�/� �/v ��/v ��/� �v/� ��/� ��/v v�/� ��/� ��/�
Eu ���/� ���/� ���/� ��/� ��/� v�/� �v/� �v�/� ��/� ���/� ��/�
Gd ��/� ��/� ��/v ��/� v�/� �v/� ��/� ��/v ��/� ��/� v�/�
Tb v�/� v�/� ��/� �v/� ��/� ��/� ��/� ��/� ��/� v�/� ��/�
Dy ��/� ��/� ��/v ��/v ��/� ��/� �v/� ��/� �v/� �v/� ��/�
Ho v�/� v�/� ��/� �v/� ��/� ��/� �v/� ��/� ��/� v�/� ��/�
Er ��/� ��/� ��/� ��/� ��/� �v/� ��/� ��/v ��/v ��/� ��/v
Tm �/� ��v/� ���/� v��/� vvv/� v��/� v��/� �/� v��/� ���/� ���/�
Yb �v/� ��/� v/� v�/� ��/� ��/� �v/� �v/v �/� ��/� ��/v
Lu ���/� ��/� ���/� ���/� ���/� vv�/� vv/� ���/� v�v/� ���/� v��/�

ΣREE ���/v� ���/v� ���/�v ���/�� v��/�� ���/�� ���/�� v��/�� ���/�v� �v�/v� ��/���
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�(S�� ��H6�> �
p

 ��L�%�$0 N)�++oP 3� �)�.H� d�+H7 � �/%) �F �D��MgO�#��<� ��.� c�<$� 3��'$6 3)�F .

� ��Q,�J6�� �J%�$0 N)�++oP 3� �)�.H� ���HP ���6) *
)�F
 ��.H� ��Q,�6 ��<$� �'$6 3� )82!p(82J! e1J$ � @�(�-

��
�MP �./DP �6�6) ]�� ?+� � [�"(� &�'"6�S ,) ���L 3�+Q
 �6���L 8+2(P �� .�J++oP �)�.JH� �� �"D�) N)Nb A�JD> �� Zr 

�� &1
� �<S 1��� ,) z)�:�) � �Q1$7)�5 �H7 �)1�� �J7 �.!
 �� � �J#+DE �J��X �� �J%�$0 *J
) @�.F [�:"��� �F �R.P �F

 ���6�Q� AhS]

 �
�[�� ��JV?R �Q1$7)�5 *
) 8+�� @).P
 ?+u�J� N)�J++oP �J
 � �
�HQ�� ]
^L _7 �
���� �F W�DP�) �� )�

'"6�S d�K cR�� �����)� &�.
��.H� ?
�JHP 3�J �)�.H� �� �#��<� ��.� c�<$� �'$6 3� 

 �
�HQ�� 3��
�6]
�–
�[*��J2�L �JP ���J�"�) �+ �� 3)�)�
 1$"� )A�2!) ��� �P O�) .(*J
) �� �JR.P 8JF�> ��).� ,) �2


 e�"�JQ �� �J�<$� 3��'$J6 ,) �J�.H� �6 3�+Q�)�> �� �)�.H�
 �+��) 3��"�),�F)82!���(�6) .TJ+7�P @�.JF \J
�?� 8+��

 �� *
.J+�) @)�)�J	 �'"J!�D�) �JF ��J+��) 3��"�),�F �F ��'$6 *
)
��.H� *
) �� �
�HQ�� b
�MP -�'$ �6) �"�F)� � .

?J+� �J�<$� 3��'$6 �"S�6 *+�, &�'
�R *++#P �.x$� �F
 �JX)�E d�J+H7 �%�$0 c
�5 �F �"(+F �7 �M/"�� 3� �)�.H� ,)

&1! &1! &��M"6) �1�) �6) .OJ/"�� 3� �)�.H� ��]
�–�=[
)3��/2! ��� �P O�) (�J�.H� ���JHP �3�J�"�),�F e�"�JQ �� �J 

 �:M% @��� �� �)�> 3) 1J��+Q .�J�.H� �"(J+F 3�J+Q�)�> �� �J 
 3�J�"�),�F ��JH/> �� �J��L ,) �JS�F � ���J�"�) 3��"�),�F e�"�Q

 d��"�) n.9S �� &1�L �6� �F l
�"� e1$$7 1+
YP �
�+/> *
)
�6) �
�+/> �H7 �P ����"�) 3�6 �F ��'$6.
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���7)�	 ]�� � �H+!.V4 ��6�$! ]
)1R 1$
�2+��2� 3� �./F . . .�
�

 ��M��Q,�6�� �%�$0 N)�++oP 3� �)�.H� ���Q,�6�� � ��Q,�6�� ���.H� 3)�F ��Q,�6 �<$� 3� c�#��<� ��.� .

 ��N) &��M"6) �F �#��<� ��.� c�<$� *
�KL 3��'$6 �
�HQ�� 3�6 *++#P O�) e1$$7 ?
�H"� 3� �)�.H� ,(,)]
�[.d(,)]
p[.�(,)]
�[.�(
,)]
�[.

0
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4

6

40 45 50 55

SiO2 (Wt%)

N
a2

O
+K

2O
(w

t%
)

Transitional

Alkaline
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H	
 7

0

1
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3

0 0.05 0.1 0.15 0.2
Zr/(P2O5*10000)
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/Z

r
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N
a2

O
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t%
)
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l
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�(S�� ��H6�> �
�

 

 ��O&�'
�R *++#P *+�,�"S�6 OJ�) e1$$7 ?
�H"� 3� �)�.H� ,) &��M"6) �F �#��<� ��.� c�<$� *
�KL 3��'$6 8+2(P (,)]
�[.d(,)]
�[.
�(,)]
w[.�(,)]�=[.

3�J �)�.H� cJ
�5 �JF d�+H7 �%�$0 j
,.P 3.'�) �6��F ��
 ��.H� �7�S ���� � ��Q,�6�� d�+H7 �%�$0 �
���� ��P.D2$0 3� 

 �"
�1J$7 �
���� �F �D�� ��<$�]�
 ���[&1J! ��JB$�F �1J�) 
)A�2!) ��d �O�) .(�J$G �'��J+F � �)�.H� *
) ���JHP �Q1J!

��.H� �F ��
��� �� �%�$0 *
) ,) �  1$"�J  �"
�1$7 �
���� .��
\DJ6 �7�JS d�+H7 �%�$0 �@�+� *
)(LREE) �JF �J%�$0 �

�$G ���Q,�6�� N1! d�J+H7 �J%�$0 �JF �D�� 3�"(+F �Q1!
 *+'$6 �7�S(HREE) �� @�(� 1$ � .3.J'�) @�.JF 3,).J�

 e1J$$7 1J+
YP ?J+� �J �)�.H� *J
) �� ��<$� 3��'$6 �� �%�$0
 3��(J�F ,) &1J�L �J6� �JF l
�"� &�'"J6�S �JF �J$D� �J/D>

 ��J7 � ,�J6 @).J$0 �F ��
�MP �./DP ]�� � ��'$6 *
) [�"(�
 �6��'$6 *
) 8+2(P �/%) .�JF 3�J6 \J
 �.R� *+$yH -

�Q1J$7)�5 � �Hx�)�JM$� � �JD�� 3�J�
��B$ �� (�
��J�� ��
 �%�$0Sr �K�Rb� �Ba  ���J6�Q� �JF �"(+F �� �)�.H� *
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