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��-/� ����� #.�-/��Rb 
�Sr��)0� �� �15�
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3�PM
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��� �� �3	�
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�
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/'D�����0& �Z�<"
�8 �Z�W K"��- 3$- �8)7�<
- � �3	�* /1-)&CKR1 �- ;G�H K"0
�)k� .. .W��

M��9 C�-/��Rb�Sr �Nd �Sm6%$ �� �15PM
Q
� � �3	�"+��"- #
6%$ ��  G�%( #1�5PM
� Q"�3	� .�"+��"�- !�<�)� #"��1(G) �
�
�)
��1(D)��-� �- �15]W��.[

Sample/ 
Element GNj G1 Kh G2 G3 G4 KhD1 D2 D3 D4 Average 

granite* 
Average 
diorite* 

Rb (mg/g) ��� ��W �V� �W� V� X� X� �� ��� �� 

Sr �ZZ V� �WZ Z�Z �VW �W� �V� ��X ��X W�V 

Nd Z� �Z ZV �� �V Z� Z� �V �� �� 

Sm � �� V V W � � W X �

�:
N�-�)0�Nd(t) ;*��� ��87Sr/86Sr- * 5�- ! "�� � �1
�)
��1.G=�- !"� �= D�
�)
�.

M��9F)3h�5-
8)7�<�Rb �Sr6%$ �15�)7)'8 ".-/01 ��A%� 9.�- !�<�)�"�(G)� �
�)
�(D).
Sample Rb [µg/g] Sr [µg/g] 87Rb/

86Sr 87Sr/
86Sr 

Gnj G1 V/��� Z/�ZZ �Z/� V�����/�

Gnj G1 W/�ZZ V�X�X�/�
Kh G2 �/��W W/VZ �V/� V�����/�

G3 �/�V� �/�WZ ��/Z V�W�VW/�
G3 V�W�W�/�
G4 Z/�W� Z/Z�� ZW/� V���W�/�

KhD1 �/V� �/�VW X�/� V�X��V/�
KhD1 V�X���/�

D2 X/V� W/�WX X�/� V�X��Z/�
D2 V�X��Z/�
D3 �/XW �/�V� XX/� V�XZVX/�
D3 V�XZ�W/�
D4 X/�Z �/��V ��/� V�V���/�
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�- !�<�)�"�6%$ �0�[ �� �1 �15�3$)8 -5� �
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��15

$� * ��)���<� �� 
N�6%$ �15-�-� 5��+3$�O�3$)8 -5
$ 7"�/& K/�-.
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8)7�<�Sm-Nd6%$ �15�)7)'8 "��A%� 95/�)�- . 2 �-
�L$�h� w5Nd(t)��- ! #$"��1(G) ����"'"#$ � j�$ .)
�
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��1(D) ��W�"'"* j�$ .)��$- �/�M �$� ]��.[

Sample
Sm 

(mg/g) 
Nd 

(mg/g) 147Sm/
144Nd 143Nd/

144Nd εNd(t) 
Gnj G1 ���/� ��/Z� ��W�/� W��Z�X/� W�/ZC

Kh G2 WZ/�� ��/�Z ����/� W��Z��/� �X/ZC

2G3 �ZV/V VV/ZV ���X/� W�����/� �X/ZC

G4 ZVZ/V ZW/�� ����/� W��Z��/� �X/ZC

Kh-D1 V��/W V�/�V ����/� W�����/� ZW/�C

D2 W��/� �X/Z� ��V�/� W��W��/� ��/�C

1D3 ���/� �V/Z� ��WZ/� W��W��/� VX/�C

D4 �X�/W �V/�V ���V/� W��W��/� XZ/�

:
�O�-�)0�87Sr/86Sr ;*��� ��143Nd/144Nd  +��,� �@ ��+3$�O�3$)8 -5�- !�<�)� "��1(G)  ���+3$�O�3&)! -5�
�)
��15
(D)PM 
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Sample SH102 SH104 SH110 SH147 SH219 SH72

SiO2 XX/�V XX/�V Z�/�X ��/�V ��/V� W�/�� 

Sri V�Z�X/� V���X/� V�Z��/� V����/� V����/� V�XXZ/�

Ndi W��WVZ/� W��WXW/� W��W��/� W��Z��/� W��ZV�/� W���W�/�
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/'D�����0& �Z�<"
�8 �Z�W K"��- 3$- �8)7�<
- � �3	�* /1-)&CKR1 �- ;G�H K"0
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�@ �3	�&)=F K=I( "0"��
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%e��L�� �15-
8)7�<�Sr �Nd (i�7 �h7"-  
#K1 *-

�$- �3	 ! �- [ Q%@ .� pI3O-
@ 7  7��"& U"0"��

�
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�& � �1"���1�"<��-<	- �� /�-)7 
PM Q
.M Q�1�*-

$�"�'5&"��O� �1"/&�* ;.
��@ /1-)& �- �3&~!�$�%&��6%$$�%&���)D)� 
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;&"0"��
%L� �1  * KR/PM
��G)\O �/�)�- .)7)'8 �� Q
6%$ �� �15�
�)
3�-
��)7 #5g)`� 5�$- �)D)� �.

!���1�05�
�,�3&)! �- �3	 ! ����)0( !  * �� "�/� 
ppm��� CW�� Sr- �@ /%3�1 
PM  i- �� �-/�� #
�-)� �* Q
�3$)8 -5� Q1�@ �
/*� .6%$ �� �15�
�)
3�PM
Q
�3	� 5

$� * ��)����)7 �� �gM ��+3$�O �* 
#�-/�� �/�)�- Sr �-  30@ 
ppmZ��01- �@ �$- "PM �
�0!�� Q5�
�)
3� i- �� 

6%$ KR1 �15+���� "� #&�� -�  �/%@)� 6%$".�*<
'8�3�"3�.(-
 z� #
- hG ?-/1�,� �* ��
�$� *��156%$
��+�56%$ �15
�/& �� �-)�01���-� .�-/��*" 3,Rb �

 30@Sr��)0� �� �15�
�)
3�PM
Q
��� �� �3	�
�* ��
6%$ �15�
�)
3��)0e� ���PM �* /�-)7
�0!�� Q5�
�)
3�

�*$�"�'5�"*)$� .�*<�� �/& .)! !� /
�0!�� �* |I3O- �5
�
�)7  +"�- !�<�)� �/%%@ /"��15:)� S/&�* |�L7�- �� .

P�* �L��587Sr/86Sr �����* 5V�V�/��7V�XW/�)Sri

*"�-  3,V��/�(�L�� ��15�/�- 143Nd/144Nd���* �� 5
W����/��7W��W�/��-/�� �* �@ Nd(t)6%$ �15�
�)
3�

PM
Q
�- �3	�VX/�C�7ZW/�C�-)�01��/%1� .�,� ���-� 5
- �@ �$- .M
6%$ #7 �h7 �1i�"- 	  
/%�15PM
� Q

�P�03H-�3	 ! �- [ |I3O- /�- .�*'@ �)2�- K=I( 
8)7�<�
� �@ /%�M  +��,�
�)
��15PM
Q
�L�� �3	�87Sr/86Sr 

�L�� �  7P�*143Nd/144Nd�8 "
#�-/�� �  7Nd(t) 30@ 5
� �* �L��
�)
��15�)0e� ��*��+3$�O�3&)! -5c��O 

/��-�)��\7
 V�X.(

����B

��� ��
6%$ �* �� �15T"PM  
,�
PM  30@ �
Q
K=I( ��3	�

-
8)7�<�&)=F �"0"��
6%$ �15�gM ��+3$�O �*
���� #�
/�)�-PM
Q
�3	� 5� �* �
6%$ �d �15	�� ")3h� 95

�
 @)%
���15Al2SiO5.�,� �Y7 �/%1�""���� ?- 
 Rb �
Sr/%3�1 .'("���� �1�L& KT 
 Sm �Nd�- �L�� 
8)7�<�
-
6%$ #i�7 �h7 �1"PM  
�$- �3	 ! �- [ Q)j�/D��7Z.(

����
 Rb �Sr-
6%$ #��� �� �1
6%$ �* �� �15T" 

PM
Q
7 7 �* �3	�"* U"�$-  30@ �  3, .�L��
��-"�587Sr/86Sr6%$ �15PM
Q
�3	�)V��/�~(*"�- Q

6%$ �15	�� "�)0e� 9�)�-  30@V��/�(�$- .�L��
87Sr/86Sr �143Nd/144Nd���� �
 Nd6%$ �15PM
Q


�� �* �3	�"PM ;
� �* Q"'8�3� .�*<"3�@ 7 �- "�3&)! U-5�*
@ 7 �0$"�3$)8 U-5Y7  7"" 
�$- �3	�.
�� �*"8 ;"]"!/�6%$=-��2 �)D� � /�)�- .)7)'8 "4
�� 3�!56%$ 1�0!�� �)'L7  i- �� �1��
@ 7 �* "� ?��`3� ?�L

�0!�� .�* q �$ K@ �$��
]W�V[�`7" ;N&!" 5�0!�� 
- 	 �
/%�15�* .M "�$- �-)&� �� .- 	
/%�1�
PM .)]01 
Q

6%$ �* �15+���� "� �* 4'3��  
6%$ �d �15'8�3� "3�
Y7 UD)�""3	�* ?- ���@ ��$�%&�&)=F �"0"��
- �
8)7�<���

6%$ �15g)`� 57��)5�)7)'8 "/�)�- 9&�//�- .UL$ �*
PM
6%$ �* Q�15'8�3� "3����� �
-  
8)7�<�6%$ �15
�
�)
3�)$ �* 5@ 7 "�3$)8 ?�L -5�)$ 
�� -~� � ��$- �3	�

�`7" 6%$-��
)6%$ �-�5(�*
	�@ �[� /�! ?�)G"� .

N�$�$- ?IN,� �- ��`7 �� "hG  "};N&!" 56%$ -

�-�5�� �"%& #$��6%$ �15�)7)'8 "�* � .-/01 ��A%� 9-
'@ �)2���A%�B/%%$ C$"e7 .�D ""#��+3$�O-
#

6%$ �$�1 .$� *��15@�H �� �e7 �@ ���M �- ""#��+3$�O 
6%$ �15g)`� 5�� �* "Y7 ;""@ 7  "�- ! U"=)3"/� �1
6%$ �15	�� "3� �� 9"�>5- 	 
/%�15��"#$�%&�.)b 

PM
Q/Y7 � KR1""�  � U[�e3
!d��15&)=F "0"��
6%$ �15
�)7)'8"PM �* �$�8 �� 9
6%$ �* Q�15+���� "'8  "3�

 7�-)&�/&��$-.
'S9�� 
]�[-
�- �a.�"$� *�F)�� 38 5�- ! ��)7 "3����1 � /�)�- 

�)! !��.M"�8 �
.�$�%&��@ ������& ��+,�-� �/&�- "3,�* /�
.- �7)�ZV�.(

]�[[��G"a .�.�"$� *�F)�� 38 56%$ �15�gM 
�)! !� � #�
.-/01 .�*�\[ �0,b ��A%�"��8 
.�$�%&��@ ������/&�- 

.- �7 ��+,�-� �a)'( �/N,�-�)�ZVZ.(
]Z[��15� �D �)8�a.�"	�)��3�"7�0!�� � K�"��A%� K�

.-/01CI�
 C)7
.�@ �"�8 �
.����� $�%&��@��/&�- �/N,�-� 
�a)'( ��+,�-� * 7"�.- �7 K'e� )�ZVZ.(

]�[@ 7"- .�.�"	- !� 38 �e��A�� *�	� 38 �
N�7�0+8 "��15
.-/01"�8 �
.����� $�%&��@��/&�- �/N,�-� �a)'( ��+,�-� 
.- �7)�ZV�.(

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

15
 ]

 

                            11 / 12

https://ijcm.ir/article-1-83-en.html


)D ���e� �5��L�& �/&-� �`>� ��1�J$ .- 
- �$�%& ���@ � �$�%&�)'* �'>� W��

]W[1�J$�: � ! .-.�"F)�� 385�)7)'8 �()0>� "�* /�)�- 9
� v +�
�- !  * �d"=)3"�1/"� 3@� ���$� 5F)�� 38 5� ��/N,�- 

�a)'( ��+,�-� * 7"�K'e� .- �7)�ZVX.(
]�[0&�1�a.�"- 	 �e��A�
/%�15�0!�� j)h7 �
�()0>� �� 

�)7)'8"/�)�- 9"�8 �
.����� $�%&��@��/&�- �/N,�-� �a)'( 
'()* ��+,�-��$".-/01 �%)�ZX�.(

[7] Sepahi A.A., "Typology and petrogenesis of 
granitic rocks in the Sanandaj-Sirjan metamorphic 
belt, Iran: With emphasis on the Alvand plutonic 
complex", NeuesJahrbuchfürGeologie und 
Paläontologie-Abhandlungen 247 (2008) 295-312. 
[8] Ghalamghash J., Mirnejad H., Rashid H., 
"Mixing and mingling of mafic and felsic magmas 
along the Neo-Tethys continental margin, 
Sanandaj-Sirjan zone, NW Iran: A case study from 
the Alvand pluton", NeuesJahrbuchfürMineralogie-
Abhandlungen: Journal of Mineralogy and 
Geochemistry  186/1 (2009) 79-93. 

]�[��L�&5�.�"F)�� 3856%$ �15�gM 
� #�"7�0+"��15
g)`� ��)7 � /�)�- �()0>�53�F |�L7�- � .-/01 fI[)0�M "N�

*".M #�1"� 3@� ���$�5F)�� 38 5��+,�-� �a)'( �/N,�-� �
.- �7)����.(

[10] Shahbazi H., Siebel W., Pourmoafee M., 
Ghorbani M., Sepahi A.A., ShangC.J., Vousoughi-
Abedini M., "Geochemistry and U-Pb zircon 
geochoronology of Alvand plutonic complex in 
Sanandaj-Sirjan Zone (Iran): New evidence for 
Jurassic magmatism", Journal of Asian Earth 
Sciences 39 (2010) 668-683. 
[11] Aliani F., Maanijou M., Sabouri Z., Sepahi 
A.A., "Petrology, geochemistry and geotectonic 
environment of the Alvand Intrusive Complex, 
Hamedan, Iran", Chemie der Erde-Geochemistry 
72 (2012) 363-383. 
[12] Sepahi A.A., Borzoei K., Salami S., "Mineral 
chemistry and thermobarometry of plutonic, 
metamorphic and anatectic rocks from the 
Tueyserkan area (Hamedan, Iran)", Geological 
Quarterly 57/3 (2013) 515-526.  
[13] Alavi M., "Tectonics of Zagros orogenic belt 
of Iran: New data and interpretations", 
Tectonophysics 229 (1994) 211-238. 
[14] Alavi M., "Regional stratigraphy of the 
Zagros fold-thrust belt of Iran and its proforeland 
evolution", American Journal of Science 304 
(2004) 1-20. 

]��[���*5: 	 .-.�"& +��6%$ <�F� 38  * )� �15�)! !� �
H��"�-5.-/01 "��8 
.�$�%&��@ ������a)'( �/N,�-� �/&�- 

* 7 ��+,�-�".- �7 K'e� �)����.(

[16] Rashidnejad-Omran N., Emami M.H., 
Sabzehei M., Rastad E., Bellon H., 
"Lithostratigraphy and Paleozoic to Paleocene 
history of some metamorphic complexes from  
Muteh area, Sanandaj-Sirjan Zone (Iran)", 
ComtesRundes Geosciences 334/16 (2002) 1185-
1191.
[17] Sheikholeslami R., Bellun H., Emami M.H., 
Sabzehei M., Pique A., "New structural and K40- 
Ar40 data for the metamorphic rocks in Neyriz 
area (Sanandaj-Sirjan Zone, southern Iran): Their 
interest for an overview of the Neo-Tethyan 
domain in the Middle East", ComptesRendus 
Geosciences 335/13 (2003) 981-991. 
[18] Sepahi A.A., Whitney D.L., Baharifar A.A., 
"Petrogenesis of andalusite-kyanite-sillimanite 
veins and host rocks, Sanandaj-Sirjanmetamorphic 
belt, Hamedan, Iran", Journal of Metamorphic 
geology 22 (2004) 119-134. 

]��[���*5:  	 .-.�"F)�� 3856%$ �15.-/01 ��A%� "�
 3@� ���$�5F)�� 38 5* 7 ��+,�-� �a)'( �/N,�-� �"K'e� �

.- �7)����.(
[20] Ahmadi-Khalaji A., Esmaeily D., Valizadeh 
M.V., Rahimpour-Bonab H., "Petrology and 
geochemistry of the granitoid complex of 
Boroujerd, Sanandaj-Sirjan Zone, Western Iran", 
Journal of Asian Earth Sciences 29/(5-6) (2007) 
859-877. 
[21] Masoudi F., "Contact metamorphism and 
pegmatites development in the region SW of Arak, 
Iran", Ph. D. Thesis, University of Leeds, UK 
(1997). 
[22] Arvin M., Pan Y., Dargahi S., Malekzadeh A., 
Babaei A., "Petrochemistry of the Siah-
Kuhgranitoid stock southwest of Kerman, Iran: 
Implications for initiation of Neo-Tethys 
subduction", Journal of Asian Earth Sciences 30 
(2007) 474-479. 
[23] Mahmoudi Sh., Corfu F., Masoudi F., 
Mehrabi B., Mohajjel M., "U-Pb dating and 
emplacement history of granitoid plutons in the 
northern Sanandaj-Sirjan zone, Iran", Journal of 
Asian Earth Sciences 41 (2011) 238-249. 
[24] Ahadnejad V., Valizadeh M.V., Deevsalar R., 
Rezaei-Kahkhaie M., "Age and geotectonic 
position of the Malayergranitoids: implication for 
plutonism in the Sanandaj-Sirjan Zone, W Iran", 
NeuesJahrbuchfürGeologie und Paläontologie-
Abhandlungen261/1 (2011) 61-75. 
[25] Esna-Ashari A., Tiepolo M., Valizadeh M.V., 
Hassanzadeh J., Sepahi A.A., "Geochemistry and 
zircon U-Pb geochronology of Aligoodarzgranitoid 
complex, Sanandaj-Sirjan Zone, Iran", Journal of 
Asian Earth Sciences 43 (2012) 11-22. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

15
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://ijcm.ir/article-1-83-en.html
http://www.tcpdf.org

