
(Received: 4/4/2007, in revised form: 8/4/2008) 

The role of xenocrysts, enclaves and syn-plutonic dykes in the 
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Abstract: Despite that, in the Alvand complex, the mafic-intermediate rocks (gabbros, 
diorites and tonalites) are mostly older than felsic rocks (granodiorites and monzogranites), 
and mineralogical and geochemical discontinuity is seen between them, there are evidence 
that indicate they have sometimes been co-existed. With the studies on field relationship of 
rocks, xenocrysts assemblages, synplutonic dykes and their related enclaves I affirm 
synchroneous occurrence of mafic and felsic magmas, in some periods, and I present evidence 
of magma mingling/mixing between them. Gabbro-dioritic magmas of mantle origin from one 
side and crustal, anatectic magmas from another side were intruded the area repeatedly and 
sometimes synchroneously, and produced a range of crustal (anatectic), mantle and hybrid 
rocks. Granitic rocks of crustal origin mostly contain restitic (surmicaceous) enclaves, 
sillimanite, andalusite, cordierite and garnet xenocrysts and their common mafic mineral is 
biotite (without any hornblende). Migmatitic rocks containing porphyroblast assemblages 
resemble the xenocryst minerals of granites occuring near to granites. Mantle type rocks 
(gabbro-diorite-tonalites) commonly have pyroxene and hornblende as common mafic 
minerals and surmicaceous enclaves and xenocrysts are not common in them. Hybrid rocks 
have a set of geological characteristics between crustal and mantle type rocks. Geochemical 
properties of mentioned rock types are seperatable from each other and confirm deductions 
outlined above. 
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21/67 78/54 53/49 34/57 02/53 SiO2 %
32/090/193/160/162/1TiO2

16/16 77/18 85/12 70/11 00/15 Al2O3

04/497/397/10 44/12 70/10 Fe2O3
*

22/226/798/942/684/10 CaO 
46/006/335/771/580/5MgO 
08/007/070/014/016/0MnO 
32/621/251/135/257/0K2O
26/363/489/186/127/1Na2O
11/067/046/046/012/0P2O5

 عناصر كمياب
278 316 72159 128 Zr(ppm)

137 514 339 247 230 Sr 
252 253 253 444 201 Ba 
329 116 46105 33Rb 
19 5363233 69Ni 
26 137 232 174 258 V
83294141Co 
3-204190Cu 
13 6593213 162 Cr 
238 393 675 1077 300 Cl 
1090 --547 368 F

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                             7 / 16

http://ijcm.ir/article-1-636-fa.html


�&�{) 5|S# �*+ �p�

.@:Ja(	��5H,'�3	(�#56 �
 	�3,�#$�G ;�&�$(I45(
�,9 ;�& b(	��5H,'�3 	(�7@��G 	(�#56 :� �
 	(��%(*() ;�&)	(�7@��
 (4c(
	��5H,'�3	(�#56 �
 .$1 �8('9 	�5�
5H ;�&$(I45(
�,9 ;�&.

@:.L	(�#56 �
 �j(� 3# �'D \,V�45- �9,7)457(�5�,�@ $(I45(
�,9 ;�&)-
,1 �K,@ �7(� 
��3 ��#4#5
 �.(

M�	��5H,'�3 k�� �,656
 5(�d@ �
 �&�;��/') ���%6�� 
��U'� :(�,@,*9:	��5H,'�3 �1�9#4 �� C�5�@ 5X# �
 C*D# �&

 5X# �
 �� 4 �%6�� x,d� �� "��5K \�/'& �.�#,�
 E') �7(��7�
 M4�d8� C(H5@ �- ���%6�� �- �%6�� ra8L#)g,%T� "�? �
 N


�%=�# (�� �=(8� $�,1]��.[3# �H ���&�,*- 3# �L5- �8V�#
"G�� 
�� 	��5H,'�3 "#,'+ �- �& "�-F(� �- 	)# 27%� �
,1

 
,L �U-#�J7(8���$'1�- �81#
	��5H,'�3 $'��� ;�&

 �8(�#56 ;��/') �
 �
�� E') 3#$65�
 ;����- �H �8(8)�
$'8�& :(87@��G.
	��5H,'�3- F@�#,H ;�&����H �- �H .$1 AW& 4 �K4 -
9 �
 :(
�� ;�&(�� �&#5%& 
,L ",�#5��#
 }B#4 �
 $�,1 ;�&
N
�T8��� F@�#,H ;�%6�� �- �8�(�G ;$()# ;�%6�� :� 3# �H $�#

:(
�� ;�%6�� :� �
 �#
F@�#,H ;��/') AW& 3# �� 4 �5@
�� PS�? :(
�� $�,1]��.[P-�B �#
F@�#,H ;��/') AW& 56#

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                             8 / 16

http://ijcm.ir/article-1-636-fa.html


	��5_,'�3 k��h�#
 4 ���,V�45- ��& A�(�,@,*9 �- "��F%& ;�&�
. . .�p�

�- �K,@ k�#F
# :(
�� ;�%6�� b(*() �#$�� $'�#5
 2�# �
 $1
���� :(
�� E') <'(�3 �
 F@�#,H ;�#$�� �=(8� �
 4 $-�� -

$'_ PS�? �,*V@ $�#,@.
	��5H,'�3 
,K4 $�,�# :(�,@,*9 <+,%=� �
 "#4#5
 ;�&

�6� �
 F@�#,H.
,V� 
,L "�-F(� �- N
�T@ �
 �H �:(
�� ;�& �$�#
���G <��0� $�#,@�6� n$�3�) 
#,� �/8�(.��1 �- �& ;�&

 $1�- �,*V@ N�? �
 �8(�#56)P71�.(	��5H,'�3 2�# n3#$�#-
��#
 n3#$�# �- ��'@ F@�#,H ;�&F@�#,H ;�& 	(�#56 �
 ;�&

 �6$'H#59 5X# �
 fg�%8?# 4 $��#
 ;
��3 	&�V1 $(I45(
�,9
���H- "$1 A& �
 4 �8(�#56 n��1 3# �,*V@ N�? �
 ;�&.��1 �-

:�#
 n$�3�) :(
�� ;�&.$1 PS�? �&$�# .�� "��3 A& ^��F@
 :� �
 :(
�� 4 :(�*
 ;��/') n$�3�) ;�%6�� �9 �
 �9

 	)# .$1 s�#F6 faVB ��U'� �
 $?#4 �/8�71]i.[
	��5H,'�3M�7(*() ;�&\,('(�,�G ;�& �	���6 5(c� �#


#5/0&4e9 >),@ 	�5�
5H 4 �	(��%(*() �	�3,�#$�G �d*8�� "
]���4i[	(�#56 "4�
 �
 
�,� <�U'� $(I45(
�,9 ;�&

.$1 s�#F6 ��T��U�$�# .	��5H,'�3 2�# M�,S 4
 �- �&
1 P(70@.$#$�:

���8(*9�8� ;��/') AW&)b*d��,&	�(1 4 �&�8(*9 ;�& (
9(.
,@ ",�#5�8(�#56 ;�& 
��L5- P(70@ \�/'& �0�- �4x 3#$65�
 n$��%(B�-�3#

%6���&�;8(�#56 ���7@��G 
	��5H,'�3 �8)
 4
 5& P(70@ $&#,13 N#4� �- �
 5�.$

.$1$�#:
��.
,@ <(1�? �- :�
F� r��� 3# �WT- �
 	���6 FH5%@ 4 �&

 P(70@ 2(- <U-#� 5/��0� .$1 AW& ;���,V�45- ��'H �
 ��
	(�#56 �
 	���6	)���,V�45- 4 "�-F(� E') AW& 5X# �
 �&.

��5%@ �
 4 �(1�? 3# �4
 r��� �
 	���6 ;�&�,*- FH
	(@�%/(�9 ;�&(�� �+#$@ #� �87� 2�# �;x,d� n
,@ ",�#5 $'H

�- fg�%8?# �H(��;3# PS�? 3#$65�
 3�
 	���6 ;�&�,*- 3# 
�#56 n��1 3# �,*V8� 3�
 �� $'8�& �0�- �4x(8�.

���H 
�,� �
 	�3,�#$�G ;�&)P71q�]�#(	(��%(*() �
)1P7q��(	�5�
5H 4)P71q�t(�(F.�/8)�L 4
 5&

	)# P%8R� .9 P'({)# P(70@("$1 �8('9 �	�3,�#$�G ",�#5
9 	���6 "$1 �8�5*H 4 �	�5�
5H(	��5H,'�3 ",�#5&2�# ;�

	)# \,)5� ��U'� �8(�#56 ;��/') �
 �&�,*- .��8��? 2�#

7(��'�
,�5@ N
�T@ \$+ <��0��	��5H,'�3 2(- %6�� 4 �& ;�
"G .$�5(65- �
	)�&.

���H :� "#,'+ �- 	�3,�#$�G �V�� ��#4#5
 �- �K,@ �-
# �
 ��T��U� 
�,� <�U'� �8(�#56 ;��/') �
 �+5
��- �='

�8L#
59 "G .�/8)�L 4 k�#$(9 P*+ 580(- �)�5-A�# .
:(�*
 2��xG ;��/') 3# �L5- �
 �+5
 ���H :� 	�3,�#$�G

	(�,�� �*%K 3# 2(�,�G59&	(*9G ��	(�#56 ��&	(@�%/9 4 ��& -
	)�& .)�5- �-���,%� 	�3,�#$�G :(�*
 ;��/') ;�& �
 �#


�"��K ]*8�� r��� ��&�,*- n3#$�# 5(c� ���&��(T� <V'K 3#
x,d� [,� ��&�,*- P71;�8)
 �) ����(%(1 C(H5@ 4 �&

.$1 F��%8� .�/8)�L 5c� 3# 	�3,�#$�G3# $'@��V+ �H $�# :[,�
56

���56
 [,� 4 ����%6�� [,� ���,6;]��.[	�3,�#$�G ;�&

# ]*8�� �,S �- ��,656
 .�/8)�L �-�� 
�=�L5- �_ $�,1�
3# $'@��V+ �& "G 3#:

]�# (	�3,�#$�G �- 	(��%(*() P�$V@ 4 .$�45�9 ��,656
.
�(	��5H,'�3"�-F(� ;��/') 3# .$1 ^80� ;�&.
t(�8(8)� [,�)��-��;
�$65 3# �L5- .�/8)�L ��U'� 3# 3#

:(�*
 2��xG ;��/') .( 
	�3,�#$�G ;�#$��9 45%*B �- �K,@ �-)��
 �2(��9 ��0
;

2(��9 (;�&$'�G5
 n58�6 �- 45%*B 2�# �$�# �1,9 A& 4
�.
58�6 �U) �
 �0�- �4x \�/'& �7'�# N�%8?# ����%6��

	)# AH �$1�- 	(8)� M�,S �- ���H 2�# .;���,V�45-
,)	�3,�#$�G �)�7(��	(8)� 	)# 27%� �#
 PR� 3# ���&

.��1 .�/8)�L $'1�- ��7@��G ;�&]�p��i[�4 ����(D �
 
���H	
�- 4 �& g�- ��0
 4 ��
 �- ;�&]� [���,V�45- 2�#

 �0�- M�,S �- �H $'8�& $'��-F(� ;��/') 3# ���& 	(�,'�3
.$1 AW&	(8)� �� $�#�TB#4 ;�&.

5(c� ;$&#,1 �8
�- N
�T@ \$+ )�0'H#4 <(1�? 
,K4
P'({)# 3# �'D fg,%T� (��#
 n3#$�# 	�-�0� \$+ 4;�&

	�3,�#$�G/)(*(��%(	��#
 n3#$�# �- �E') �
 
,K,� 5/�
 ;�&
# �8��5H,'�3 .�/8)�L 5- �H $'8�& ;$&#,1 �*%K 3#�[,� 2

	��5H,'�3	(�#56 �
 
,K,� ;�&� 	�g
 $�,�# ;�&�$'_ .
5-L�	��5H,'�3 3# �8(8)� .�/8)�L fg�%8?# 	(��%(*() ;�&

"G �- �-�0� n3#$�# �- ;�&�,*- #5�3 $��#
	(@�%/(� �
 �& ;�&
�#4#5
 �- ��U'���� 	
�� ���0� 4 �$�,1�&;4 N
�T@ \$+ 


 ���G �
 .��1 �- k'_#4�%� .$�
,1.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                             9 / 16

http://ijcm.ir/article-1-636-fa.html


�&�{) 5|S# �*+ �p�

	��5H,'�3 5- .4a+ �8��,�
 ;��/') "4�
H F@�#,H ;�& �
.$1 PS�? �8(�#56 ;�%6�� �- ra8L# 3# fg,%T� �$�#

	��5H,'�3 �8(@�%/9 ;��/') 4 	(��%(*() 	1�
 ;�&
	(��%(*()� �#
(�� 	
�� M�$� �- F$�,1 .# n3#$�#���&�,*- 2

	�(1 �
 	(��%(*() ;�&�,*- n3#$�# �- ��(B P-�B4 �& 
	(@�%/(�	)# ��U'� ;�& .�5H,'�3 4 ���,V�45- 2�#	�3# �&

#�#
 	�K 2�#;	(%&# 4 ��,656
 }��B4 �V�� <U-#� �H $�#
� "�0� ;
4$? �@ #� A�(@�%6���$'&
 .2�# �7'�# �- �K,@ �-

	��5H,'�3 k'H#4 
,L "�-F(� �8��,�
 ;�%6�� �- fg,%T� �&
���& 4 .
#
 "�0�9 �
 �8('()5& P('{)# 3# �'D ;#("G ",�#5-

�%8?# �	)# �8
56 P71 �& ;��/') 3# �%6�� 
,TS \�/'& fg
 �8
�� .#� �%6�� "4�
 �- 4 .$1 .$'H �
,TS .�6��6 �� .�#,�


7(��'�
,�5@ N
�T@ 4 �	)#��
 4 �81#$� �8��,�
 ;�%6�� �- 
8�(	)# .$1 �#$��9�� �0�- �,O �- �=.�� .$�$9 2�# 3# "#,@

9 �H 
5H r�V'8)#(	��,�
 n$�3�) ;�%6�� ^��F@ 3# k�&)��
"G 3# �0�- AH 	)
�&(�8L�) �'T� �
,L t4# �- ��,656


� $'z "$1�8����
 �- ;\,('(�,�G M�7(*() ;g�- 
)	(��%(*() (	�(1 �
 ��'@ ���H 2�# #5�3 �	)# .$()� 4 �&

	(@�%/(�	�(1 4 �& ;�&�,*- M�,S �- �8(@�%/(� ;�&

 ��/') �
 4 	)# 	1�
�b*d��,& ",�%& �5/ 4 F�� ��(�- �&

	)# �9,7)457(� .5- ��,656
 \$�@ [,Y,� A(�d@ �

�� A�(@�%6������1 .
�d8)# .$�$9 2�# 3# "#,@�
5_ .

	��5H,'�3 �*H �,O �- <+,%=� ;��/') �
 
,K,� ;�&
�8
56 �%0z5) ��,6��,6 ;��&�/8)�L 3# $�,�# :(�,@,*9 $�#

"G 2�58%�� �H3# $'@��V+ �&:
��x ;����- .e�4 �- ��&�%6�� .�/8)�L PR� �
 �0�- �4

:(87@��G ;�%6�� .
���- ;�%6�� �/8�(�G3�
 .e�4 �- �,*V@ 2(? ;$()# 4 :�

:�#
A�(�,@,*9 �- "��F%& ;�& .
��)4 �- n�#,�
 ;��/') �B�� AW&(�- .$1 ^��F@ ;�%6�� <*

"G "4�
�&.
	��5H,'�3:�#
 �
 �&H A�(�,@,*9 �- "��F%& ;�& �

�G $&#,1 3# ��15)("#4#5
 �$'8�& ���%6�� sF4 �$�5@�5X# �
 
:�#
 x,d�	(�#56 "4�
 �- �8��,�
457(� ;�& $(I45(
�,9 ;�&

:�#
 
�%=�# N�? �
 C(H5@ �- A�(�,@,*9 �- "��F%& ;�&
.$1 PS�? �8(���,@ 4 �8��,�
F@�#,H ;#�#
 �H $�#

	��5H,'�3	1�
 4 .$1 AW& �%H F@�#,H ;�&�&�,*- 3# 5@ ;

�$'8�& ��,%T� �,*V@ ;5) �aL5- $�5/ 3# �01,9 �H 

���H :(
�� ;�&)4 	(@,(- $'*V��,& ("G 3# �L5- 5- �
 #� �&
��
5(6.
��CH5� ;���,V�45- :$'z �� 4
 <+,%=� 3# ���,V�45- 2�#

 4 �9 �
 �9 ^��F@ PS�? fg,%T� 4 �.$1 PS�? 5/�
 \,V�45-
�&�%6�� n��- $'z]*8�� ;$�# .�� ���,V�45- 2�# <*%K 3# "#,@

F�� :(
�� ;���,V�45- 3# CH5� ;���,V�45- �- "4�
 �
 ��#

	��5H,'�3 �- �&�6 �H 
5_ .��1# $(I,8(�#56457(� ;���,V�45- 

�� �&#5%& F(� 	�3,�#$�G ;�& $�,1)P71 .(���,V�45- 2�#
,L "�-F(� E') .�/8)�L 4 �V�� 2) 2((T@ ;#5- FI�? 


	(%&#"G �,W? 3# �H ;�,O �- $�#�� �& r�V'8)# 2('z "#,@
.��1 �H 
5_.��1 .e�4 �- �8(�#56 ;�& :(87@��G �8(�#56 ;�&


�%=�# 3# b9 C*D# )
�%=�# �- "��F%& �&�6 �� (k�- ;�&
.$1 PS�? �$�,�# :(�,@,*9 <+,%=� :(
��$�#.

t�	(8)� N$� :#�22(�3 �L5- >),@ N$�1"�)�').e��4 �-
2(�3 $�'��� ���(�#58)# "�)�'1"P�9�z("��L5- 2�,�7@ ;#5�- �

	)# .$1 
��'0(9 �8(�#56 ;�&�%6�� .;��&�%6�� N$�� 2�# �

 P��S�? 
#,��� 3# �O,��*�� ���8(�#56 3# .#5��%& ���- �0���- �4x

 	��5H,'�3 4 ���,V�45- 5�c� �
 .�/8�)�L E'�) 3#$�65�
 ;�&
 �� �8
56 4x \��/'& ��- �'T� �$�,1 �4x ;��0��- ��0��- �

��- 4 �.
5_ 	_5? A& �- �0�- �4x <�U'� n$0� �4x 4 .$1
^
# �� 
,TS 5@g�- ;�& $''H]��.[&�6���H 	�)# .$1 �T) 

�,656
�
,�1 ��(K,@ N$�� 2��# ��- ��8(�#56 ;�%6�� )��8?
 $���#
 ���#
 F��� :(
�� ;���,V�45- �H �8(�#56 ;�&�%6�� .( �


 	�(�#56 ��T��U� 
�,�� <�U'� 3# fg,�%T� ��H 	(��7@��G ;��&
 �8(8���)� ;������,V�45-)����)�7(��,) (	�����5H,'�3 4;����&

 5��8%H 4 $'8���& ���'D 	�����6 4 �	�3,�#$���G �	(��%(*(��)
 ��#
 F�� :(
�� ;���,V�45-)MME ( ��- ;
���3 
4$? �@ �$��#


 �(K,@ P-�B 	(8)� N$��4 �$�#�;����,V�45- �#$�� �H ���/'& 
�$��
��3 ��#
 F�� :(
�� :��#
 3# .e��4 ��- 4��- "���F%& ;��&
 �� CT0'� A�(�,@,*9$�,1�"G ��(K,@ ;#5�- 	(8)� N$� ��&

 �G N$�� 4 �
�#$� ��G��H �( 4 :(��*
 ;��&�%6�� ����%6�� sF
 :(
��)>)#4$? (;����,V�45- .�/8�)�L ;#5�- ;5�8�- �(K,@

 "G ;4��? "�-F(� 4 ��#
 F�� :(
�� 	�)�& .:��#
 ^���F@ ;��&
 & �
 �8��,�
457(� 4 �81#
 ��#
# �8(�#56 A�(�,@,*9 �H ���/'

 .
,�- 
,�L 
�%=�# "���9 P?#5� �
 �8(�#56 ;�%6�� CV�) �$��#
 :�#
 P(70@ �8�)
 ��H .$�1 A��(�,@,*9 �- "��F%& ;�& ;��&

 :��#
 2�# "$1 �TUB �TUB 3# ��#
 F�� :(
�� 4a7�# 
��=�# ��&
.$1$�#.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                            10 / 16

http://ijcm.ir/article-1-636-fa.html


	��5_,'�3 k��h�#
 4 ���,V�45- ��& A�(�,@,*9 �- "��F%& ;�&�
. . .�p�

@:.M:� �
 �H CH5� \,V�45-9 �
 ���#
F�� :(
�� \,V�45- "G �*L#
 k�-(	�3,�#$�G 	��5H,'�3 ;#�#
 ��#
F�� $(I45(
�,9 	(�#56 "G ",�#5
�K��L �
 4$(I45(
�,9 	(�#56 k�- 2�5@)"�-F(� (�� .$�

,1.

FC)�
� ����"� !� ����	#�#� �&��#�� &�N+	�,� 
�	�	���'�	(
 �
:�#
@,*9 <+,%=� �
 
,K,� ;�&�� #� $�,�# :(�, �- "#,@

:�#
 ��8)
 ���z:�#
 �:(�*
 ;�&:(
�� ;�& �4$?#�>)
:�#
:�#
 4 �CH5� ;�& 
5H A(��@ A�(�,@,*9 �- "��F%& ;�&

"G 2�58%�� 3# �H�� �&:�#
 �- "#,@�8(*9G ;�&4�8(@�%/9 
)�*
 [#,�# 3#(h(
5_ .��1#.

:�#
�8(*9G ;�& ��/8�71 fg,%T� �8(@�%/9 ;��/') ;�&
"G "�-F(� ",656
 ;��/') 4 �8(�#56 $'z 3# 4 .
5_ }UB #� �&

�8��) $��#
 	���Y 58� 2�$'z �@ 58�)P71��]�#.(A=?
:�#
 2�# 4 	)# �$�# ��(�- 
,L �8(�#56 "�-F(� �- 	V�� �&

:�#
 2�# 3# �L5- �&�6 �&�$j�� }UB #� 5/�$''_ .:�#
 ;�&
:(
���;��/') �>)#4$?	(�#56 �*%K 3# [,'8� "�-F(� 4 �&
	(*9G.$�5- #� �&"G ^��F@ n$'&
 "�0� 2�# 4 �$�# n3�- :� �
 �&

9 �'T� $'*- ����3(	(�#56 P(70@ 3# b9 4 k�
 #5�3 �	)�&
�8(*9G 4 �8��,�
 ���45-�6 "�-F(� ;��/') ��8(@�%/9 �(F

.
5_ x,d� $�#)P71���.(
:�#
 fg,%T� CH5� ;�&
�W8� f�8V�� ;�%6�� 4
 ^��F@ 3# 

)214� 4 .5(@ �� :(�*
 4 :(
�� (PS�? �/8�71 :� �

.$1&�6 �� 4 #F=� �/') $?#4 4
 M�,S �- 4 $�#��G(�8�#;

"G 3# $'��� s5-�� .$�
 �&$�,1.;��/') b'K fg,%T�
:�#
 2�# n$�3�)- �&(	(�#56 4 	��,�
457(� 3# 580

 $�$(I45(
�,9)P71l.(:�#
 2�#g,%T� �& ""��F%& ^��F@ 3#
 �/8�71 :� �
 �8��,�
 4 �8(�#56 ;�%6�� 4
 �9 �
 �9 �� 4

�� 
�=�# $�,1]����l[.
 �*%K 3# �;��7�#
 ���7�#
 5/
�H $'8�& A�(�,@,*9 �- "��F%& �%1�&]��[�(F"G �- �&

	)# .
5_ .��1# .:�#
 2�#� fg,%T� �&�,H C(H5@ 4 ��#
 FF@�#
4 �81#
 �8(���,@ 4 �8��,�
 4 F@�#,H ;�&�,*- 	1�
 �&�6

"G �
 3aH,�Ja9 �8(�#56 "�-F(� �- �/8�(�G 5X# �
 �&�	
�
��$�,1 .- 4 ��#
 F�� fg,%T� ��/') 2�# <'(�3(��#
 2#;4 	)# 

��#
 n3#$�# }�3,@"G �
 �& �'T� �	)# �,*V@ ;5) �aL5- �&
,H 	1�
 ;�&�,*- ;4�? �H ���? �
 �$'8�& ��{)$*
 4 F@�#

���H"G :(
�� ;�&��#
 F�� �&$�5@.�8)#�;:�#
 C*D# ;�&
3# CT0'� ;���,V�45- 4 A�(�,@,*9 �- "��F%& "G�%1 �&N

B51 N�%1���,'K -5D �,'K��� �H 	)# �(K,@ �- $�#,@
$'H :%H 
�%=�# 2(? ;x,d� n
,@ 5- AH�? k'@ "#$(�.

'& �_ �=�G 3#:�#
 ^��F@ \�/ N�? �
 �8(�#56 "�-F(� ��&
 �,*V@)�8
�(� 
�%=�# fa��H 3,'& (4 �	)# �5R8� ;
4$? �@ 4

:�#
 n$�3�) ;�%6�� F(z�� A=? P(�
 �- ;�%6�� �- 	V�� �&
:�#
 fg,%T� �"�-F(� �8(�#56 ra8L# 4 .$1 
5) 	+5) �- �&

"G 2(- P��H�%� M�,S "�0��-F(� 4 �&�4 �
5(6��
,K4 2�# �- 
:�#
 3# �L5- �
 A& �
 $&#,1 �A�(�,@,*9 �- "��F%& ;�&

�� A0z �- "$1 �6�4
 4 "$1
�,L ]��.[

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                            11 / 16

http://ijcm.ir/article-1-636-fa.html


�&�{) 5|S# �*+ �pp

@:.OP(
 (�,%� <:�#
�8(*9G ;�&�	(�#56 n$''H }UB �8(@�%/9 4 $(I45(
�,9 ;�&Q(E') �H �8��,�
457(� :�#
 #� �8(*9G 4 �8��,�
 ;�&
)# .
5_ }UB	.

@:. R	(�#56 ^��F@ 3# �H CH5� :�#
	��,�
457(� 4 $(I45(
�,9 ;�&	)# .$1 PS�? �/8�71 :� �
 �&.

SC�����2��)�3:���5 �����#�� � �� 
	(@�%/(� 5(L# "5B A(� �
2(�3 >),@ �&d*8�� "�)�'1�

)�5- 
�,���8
56 �#5B $�#]��4�����.[P���� C*D#
7(8�J 4 ;��8L�)�	(@�%/(� ,) 3# �&;2(�3 g�- "�)�'1

	)# .
,- .e�4 �K,@ 
�,� .�81,� A=? N�? 2�# �- ��z �- ;�&
	(@�%/(� 
�,� �
 .$()�	(@�%/(� .e�4 �- �"#5�# ;�& ;�&

	)# �$�# ��(�- ��T��U� 
�,� <�U'�.
9 r��� 3# �L5- �
($�,�# :(�,@,*9 <+,%=� ",�#5).e�4 �-
%=� 2�# �50� �
�+, (k�- $'��� ;�&�8)4� �,'K 3# ���&

	(@�%/(� �E(-
#5� .�
 4 �,H�L �45-# �2(%()	�(1 ��& ;�&
b*d��,& 4 ��8(@�%/(� �H $��#
 s58�6 �8(@�%/(� ;�&

"G �@��$�� M�T��U�L# N�) $'z �
 �&(	)# �8
56 \�=�# 5
]����l.[4 $�$1 ��,656
 s,�8)
 ��/') 2�# �7'�# �-

0�- �4x.$1 ��4 �$�#�g ��XG 3,'& �&�6 �$'- �;�
 �(�4# 
"Gg �- �K,@ �- 4 �.$��� �B�- �&���&;-,)� �	(&�� �
,K,� 

"G �
�� E')9 C*D# �&8(*(�9 �V1 ��8(*( 49.
,- �8(���
	)# .��g �,O �- #� 
,L �(�4# 	(&�� f�V�5�@ �8�F@�#,H ;�&

.
5H �d? P��H$�#.
 
,K,� ;�&��8L�);��/') �
@�%6G �:(@��458)# [#,�# 4 .
,- [,'8� �8(@�%/(�(�2�,1 �h


�8j(�,(8(.
,@ 4 �:(8(�,V� �h $�#F(%@ P-�B ;#)P71��.(
�6� .�/8)�L�4 �	)# F(/�#5- N#,) \,),H,� ;�&��� 5c� �- -

$'z �H 	)# 58�- �$?#4 .�/8)�L :� ;�K �- �H $)�
"G ;#5- #� .�/8)�L(/- 5c� �
 �&A�5 .�
 �H 	�K 2�# 3#

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                            12 / 16

http://ijcm.ir/article-1-636-fa.html


	��5_,'�3 k��h�#
 4 ���,V�45- ��& A�(�,@,*9 �- "��F%& ;�&�
. . .�pq

\,),H,� 
�#,� 3# ;��(�-g ;�K "�%& �&���- #� �(�4# ;�&
.
#
 ���8L# 
,L P(70@ ;#5- ��,656
 ^�5d@ $'�G5
 �$�#

\,),H,��� �+#$@ 2&x �
 �&
,1 .
 �5O 3#��7'�# P(�
 �- 5/
���H 3# �/�� .5(@ <��& �&�6 :(
�� ;�&)	(@,(- (<(1�? �


\,),H,��&�� .$�
 \,),H,� 4 �
,1 4 3�) �$��#
 2U- 4 .56 �&
�6� P(70@ �(K,@ ;#5- �0�- �4x ��_\,),H,� ;�& �&

�� 
��'0(9 
,1)<K�
 �H �O��� �
 	)# 27%� �8V�#
 ��,656
 ^�5d@ �	)# .
,V� �
�H �0�- �4x ;#5- ��,656


�6� P(70@ �
 5@5X,� $'�#5
$1�- \,),H,� ;�& .( 
��H 5c� 3#����H 3# �+,'8� 4 �K,@ C��K <+,%=� �)�'1 -

�+,%=� P�� �8(@�%/(� ;��/') �
 �& �) 4 ���@4
 ��7@ ;�&
M�7(*() 3# ���@ 2(�,�G ;�&)	(��(H 4 	(��%(*() �	�3,�#$�G (

�� 	
���
 �$�,1 E') 2�#"G ;�#$��9 ;4� 3# �& ;
4$? �@ �&
� #� �0�- �4x 4 ��,656
 >�#51�
�4G5- "#,@
5_ .�K,@ �-

M�7(*() �,*V@ C(@5@ �- �- �_ ��/') 2�# �
 \,('(�,�G ;�&
 	�3,�#$�G M�,S��<	(��%(*()��<5(�� 	)# 	(��(H 

�,656
(��;"��F���$���0
 )t�T�P(�	)# .
,- 
5/8+�) 
�9
"G CB�T8� �0�- �4x 4 ��,656
 "��3 N,O �
 �'T� ��&

��0
 )	���Y 4 ^%+ �=(8� �
 4(#	)# �8
�� k�#F
 .���H-
4 	���6 $'��� ;5/�
 �L�1 ;�& 	(�458)#):�
F� �
 .e�,-

�6� �-�8(*9G ;�&��8(@�%/9 (E') �
 F(� �8(@�%/(� ;�&
$��#
 �,W? .���H �+,%=� �&�6 ��,656
 3# PS�? ;�&

,@ M�,S �- .$�45�9 4 .$�450(9Z	)# ���)�'1 P-�B \.fa��
	)a-45(
�,9*() ;�& 	(@,(- �- �(1�? �
 �H 	(��%(

�+,%=� �- �$��4�=����H 3# ;# 	(�458)# ;�&±	���6 ±
	�,7��±.$1 ",656
 F@�#,H 5�3 ;��0'H#4 �'T� $�#)�H
.$�45�9$�#(�� #�
5H �
5T� "#,@:

	(��%(*() +	(@,(-+�G-- < 	(�458)# +	���6 +	�,7��
 + F@�#,H 

	(��%(*() +	(@,(- +�G<-- 	(�458)# +	�,7�� +F@�#,H 
	��5H,'�3 <+,%=� �8(8)� ;�&)���H3#$65�
 ;�& (

	(�7@��
 �
 
,K,�	(�#56 4 �& �
 
,K,� 	(�7@��G ;�&
��#
 n3#$�# 4 b'K 5c� 3# C*D# ���U'� "�%& $? �
 �&

45(
�,9	)a- $'�#4#5
 �8(@�%/(� ;��/') �
 �H 	)# ���&
E') �
 4 $'8�&$'8�(� N,%T� �@�4�=� ",656
 ;�&.

3 N�%8?# �- 2�#5-�'-��
 �H �0�- �4x �
� ",%'L� ^
#
��� A0z �- "G 2�3�DG P?#5� �8(@�%/(� ;��/') �
 4 �8
�-

.
58�6 ��%+# �
 �
�,LA=? P(70@ �- 5='� 4 .
,- 5@ ;�&

�3.��1 3# ;
� �4x ;��0�- C*D# �H 	)# .$1 :(87@��G ;�&
 .$0� �4x 4 .$1)	(8)�	��5H,'�3 4 �&�8(8)� ;�& (A& �-

	(�#56 .$�3�) �8(�#56 ;�&�%6�� 4 .$�G�
 	_5? �- ;�&
�8),9 ;#):(87@��G (.
�4G
,K4 �- #�$�#.�7'�# �- �K,@ �-

�81,6 A�(@�%6�� 3,'& ��7@��G \�/'&& ;# �81#
 ��#
# A
	)#�k�- #�� �81,6 ;��&��1 3# ���&�8),9 4 ;#�G ;#(sF

��8
�"G M#5&�c@ �H $�#:�#
 M�,S �- �&:�#
 �CH5� ;�&-
	)# ��#
F�� :(
�� ;���,V�45- 4 A�(�,@,*9 �- "��F%& ;�&.

E') �*H �,O �-�xG ;�&�#� $�,�# :(�,@,*9 <+,%=� 2
��6�� .�/8)�L 5c� 3# "#,@"G n$�3�) ;�% �8)
 �) �- �&


5_ A(��@:
���81,6 .�/8)�L �- ;��/')	��,�
 ��&45-�6 $'��� C��D ;# -

	(���,@ 4 �&�&.
o��8),9 .�/8)�L �- ;��/')k�- $'��� C��D ;# 3# ���&

	(�#564F�,�	��,�
,�#56 4 �&�&.
��>*8�� .�/8)�L �- ;��/'))�6�4
 (3# �L5- $'���

F@�#,H	��,�
	(���,@ ��&	(�#56 4 �&�&.
�81,6 .�/8)�L �- ;��/') �*H .�/� �
 ;���,V�45- ��'@ ;#

 ��#
F�� :(
��)MME (�8),9 .�/8)�L �- ;��/') �$��#
 ;#
 �7(� 3# ��15) ;���,V�45- C*D#)�)�7(��,)(4 	(8)� �

	��5H,'�3 	(��%(*() �	�3,�#$�G $'��� 3#$65�
 ;��(��H ;�&
 4E�� .5(@ �L5- �H �6�4
 ;��/') �$'8�& 	���6 $�#)$'���

,H457(�#	��,�
F@�	(���,@ �L5- 4 �&�&(4;#�#
 fg,%T�
��#
F�� :(
�� ;���,V�45- )MME (	��5H,'�3 4F@�#,H ;�&

$'8�& .:�#
 3# C*D# ��/') 2�# .�/8)�L �- "��F%& ;�&
	)# A�(�,@,*9 .	(�#56 3# �L5- �6�4
 ;�&�(5- .4a+ F

�8),9 .�/8)�L �- ;��/') �
 
,K,� ;���,V�45- ;#)�
 �H
$1 �8d6 g�-($'8�& ��#
F�� :(
�� ;���,V�45- ;#�#
 �.

�&3�
 ��#5RS >-#4�;�� "�0� :(�,@,*9 �H $&

�81,6 :(
�� A�(@�%6�� :(�*
 A�(@�%6�� 5- \$�� ;#

�8),9�4 �	)# .
,- ;#�81,6 A�(@�%6�� <'�#
 �.3#$�# �- ;# -
�g,O ;#��8),9 A�(@�%6�� �O �H 	)# .
,- �8? 4 ;#

	)# �81#
 ��#
# F(� "G 3# b9 �%H .A�(@�%6�� ����F%&
�81,6�8),9 4 ;# ;#)L5- �
�"��3 3# �&(����,V�45- <T��U� �-

	��5H,'�3:�#
 ��&:�#
 4 CH5� ;�& �- "��F%& ;�&
N�) 4 	)# .$1 214� A�(�,@,*9=') �k-�@ 3# PS�? 

=')��+,%=� 4 $�,�# :(�,@,*9 �+,%=� �&;� �4�=� (,� F�$
#�	)# [,Y,� 2)N4$K�.(

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                            13 / 16

http://ijcm.ir/article-1-636-fa.html


�&�{) 5|S# �*+ �pi

@:.ATL5- 3# ���%����8L�) 3# �&;	(@�%/(� �
 
,K,� [,'8� "#$%& �2(%() �,'K ;�&.(a@��458)# (�h(b �2�,1(c
�8j(�,(8(4 h
(d@�%6G (h.

$�'IF=') N�)�=') k-�@ 3# PS�? �3# 	��7? �H $�,�# :(�,@,*9 �+,%=� ;��/') 3# �L5- 2�#@�%6�� �_ 
�#
(
�� A�(���3 n�4
 h�
�g,O��4 	)# �81#
 5@�L5- �
 �.�4
 3# N�%8?# �&1,{%&�- ����3 (	)# �81#
 
,K4 :(
�� 4 :(�*
 ;�&3�
 �L5- 2).
#
 4 .
#3 ��4 3# �&
8��H N56��l q 45- ���il 5
 ;���- 4����.(

D
0 U�� /0 /��>� V�!/0 )$�0 �	���� X�Y ��(ZI�� 
	��,� Rb-Sr �l� �N56�8��H 4 .
#3 ��4)����(
	��,� K-Ar �±�/�l N56�8��H 4 .
#3 ��4)�l �(
	(@�%/9 Rb-Sr �±��p 4 .
#3 ��4 N56�8��H )�l �(
	(@�%/9 K-Ar �±�/�� N56�8��H 4 .
#3 ��4)����(

$(I45(
�,9 	(�#56 Rb-Sr �±i� N56�8��H 4 .
#3 ��4)����(
$(I45(
�,9 	(�#56 K-Ar �±)�/����/i�(N56�8��H 4 .
#3 ��4)�l �(
$(I45(
�,9 	(�#56 K-Ar �±ip 45-)����(
$(I45(
�,9 	(�#56 K-Ar l/�±�/�� 5
 ;���-)����(

	(@�%/9 K-Ar �/�± / p 5
 ;���-)����(
	��,�
F@�#,H K-Ar �/�±�/ � 5
 ;���-)����(
	��,�
 K-Ar �/�±�/��q 5
 ;���-)����(

�.
��� 

���%6�� ;�&3�
 ^��F@ 3# $�,�# :(�,@,*9 <+,%=� m�F- k�- 
:(I434F� �
 ]*8��).e�,-)#�4J(h��)�@5H (15@ �@(5;

�81,6 [,'8� ;�&�%6�� 4 �8
56 P71P71 �
 :(87@��G 4 ;# -
;5(6�81#
 k�� "G$�# .�8),9 ;�&�%6�� ;#):(87@��G (�-

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                            14 / 16

http://ijcm.ir/article-1-636-fa.html


	��5_,'�3 k��h�#
 4 ���,V�45- ��& A�(�,@,*9 �- "��F%& ;�&�
. . .�p 

�81,6 ;�&�%6��"G �/8�(�G 3# 4 .
,- "��F%& �&�6 ;# �&
E').$1 PS�? �6�4
 ;�&$�# .����,V�45- <+,%=�

	��5H,'�3:�#
 ��&:�#
 4 CH5� ;�& �- "��F%& ;�&
�� "�0� A�(�,@,*9 <+,%=� ;��/') 3# �L5- �H $'&


 :(�,@,*9	(�#564F�,� 5(c� $�,�#	��,�
,�#56 4 �& C*D# �&
�6e�4�8),9 .�/8)�L �- ;��/') ;�& �#$�� �- �� 4 �$��#
 ;#

�81,6 ;�&�%6�� �
 AH.$1 \�D
# ;#$�# .	��,�
 ��&45-�6 4 �&
	(���,@�6e�4 �&�81,6 .�/8)�L �- ;��/') ;�& #� �R� ;#

"G k�gG �#$�� 4 $��#

,- F(z�� �&	)# ..
	��,�
F@�#,H457(�	(���,@457(� �L5- 4 �& �
 C*D# �H �&

:�#
:�#
 �CH5� ;�& ;���,V�45- 4 A�(�,@,*9 �- "��F%& ;�&
�� .$�
 ��#
F�� :(
��.$�$9 3# ��15) �$�,1 3# �1�� ;�&
$'8�& �&�%6�� �/8�(�G .=') N�)�=') k-�@ 3# PS�? �


,- "��F%& F(� �+,%=� 2�# ;��/') ;�&3�
 3# �L5- "
�� $(I�@ #� :(�*
 4 :(
�� :(�,@,*9$'H .;�&$'�G5
 �8V�#


��� 56
 4 ���)56
 5(c� 
�%=�# 3# b9;�(2�# ;��/') F
8� #� :(�,@,*9 �+,%=���8L�) 5X�6e�4 �&�6 4 $�# �(�4# ;�&

"Ga��_ #� �& ".
5_ ",656
$�#.

�
�!'? � �[\�&
��j%&;A��L ��� #��) �&���1�_ �Y#� 4(5dT? <;)5@ �
 (A

�@ 4 �0��(L5- <�4��@ �$�@ P-�B 5�	)# 5.

�ZI
� 
]�[� "�(+�3 .[ ���B5
 �.. ��(
 �.�"���& 4 $�,�# �8(�#56 .
,@

N4# 	%�B �"G ��,656
"�"#5�@ .�/0�#
 \,*+ .$70�#
 ��50� �
$*K�.��%1 ��)����(�.�����.

]o[� "�(+�3.[ ���B5
 �.
 �. ��(.�"���& 4 $�,�# �8(�#56 .
,@
 \4
 	%�B �"G ��,656
"�"#5�@ .�/0�#
 \,*+ .$70�#
 ��50� �

$*K�.��%1 ��)���� (�.o��o�.
]�[� "�(+�3.[ ���B5
 �.. ��(
 �.�"���& 4 $�,�# �8(�#56 .
,@

 \,�) 	%�B �"G ��,656
".�/0��#
 \,�*+ .$70��#
 ��50�� �
$*K �"#5�@�.��%1 ��)���� (�.����..

]�[�#��#5�\.�"���& 4 $�,�# �8(�#56 .
,@ ;J,�4589 �)�5-
"G ��,656
""���9 �$1�# �)�'1��H ���� .�2(�3 \,*+ .$70�#


 �80�- $(�1 .�/0�#
)�� �(.
]�[\ "�(B
���S.�"E'��) ;J,���4589 ���)�5- 4 2����xG ;���&

 "#$%& "�-��B �%0z ��U'� ��,656
"�"���9 ����� ��)�'1��H
 "#5�@ .�/0�#
 �$1�#)���� .( 

]i[[ �&�{) .#.�"s5/� �- $�,�# :(�,@,*9 �+,%=� ;J,�4589
�&$(I,8(�#56 5- .e�4""#5�@ A*T� 	(-5@ .�/0�#
 �;58H
 ���)� �

)�� �.(
] [[ �&�{) .#.� ;5�34 2(T� �.�"2) 4 �&4a7�# �T��U�

.
,@ �V��@,*9 �+,%=� �
 :(�,@,*9 ;�&$�,�# :(�,"�*=� �
.��%1 �"#5�@ .�/0�#
 \,*+��)�� � (���� ��il.

]�[[ �&�{) .#.�� ;5�34 2(T�.�"�8
�� .��-�
 ,� ;�&
	(@�%/(�4 �& E') :(�,@,*9 �+,%=� �4�=� ��,656
 ;�&

$�,�#""��dS# .�/0�#
 �0&4e9 �*=� �)����.(
]l[[ 5
 ;���- .#.�"E') ;J,�4589656
 ;�& ��U'� ��,

"#$%&""#5�@ A*T� 	(-5@ .�/0�#
 �;58H
 ���)� �)����.(
[10] Vernon R.H., "Crystalization and hybridism in 
microgranitoid enclave magmas: Microstructural 
evidence", J. Geophys. Res., 5, B11 (1990) 17849-
17859.
[11] Pitcher W.S., "The nature and origin of 
granite", Blackie; Glasgow (1993). 
[12] Brown M., "The generation, segregation, 
ascent and emplacement of granite magma: the 
migmatite - to - crustally - derived granite 
connection in thickened orogens", Earth - Science 
Rev., 36 (1994) 83-130. 
[13] Barbarin B., "Mafic magmatic enclaves and 
mafic rocks associated  with some granitoids of the 
central Sierra Nevada batholith, California: 
nature,origin, and relations with the hosts", Lithos, 
80, Issues 1- 4 (2005) 155-177. 
[14] Valizade M.V., Cantagral J.M., "Premieres 
donnees radiometriques (K-Ar et Rb-Sr) sur les 
micas du complexe magmatique du Mont Alvand 
pres Hamadan (Iran Occidental)", Comptes 
Rendus Hebdomadares des Seances de l'Academie 
des Sciences, Serie D. Sciences Naturelles 281 
(1975)  1083-1086. 

]�q[J 45-.�"2(�3 �0�� �51"#58L�- s,6 ���z �)�'1"�
AK58� :2(�3 "��3�) ��@�V� �BG �*+�)�'1 ��,0H)��il(qq

�.
]�i[[ 5
 ;���- .#.�"E') 5- ,� �15/� ��U'� ��,656
 ;�&

"#$%&""���9 �"#5�@ A*T� 	(-5@ .�/0�#
 �$1�# �)�'1��H ����
)�� i.(

[17] Barbarin B., Didier J., "Enclaves and 
granite Petrology", In: Didier, J. and Barbarin, 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                            15 / 16

http://ijcm.ir/article-1-636-fa.html


�&�{) 5|S# �*+ �p�

B. (eds), Enclaves and granite Petrology, 
Elsevier (1991) 545-549. 
[18] Vernon R.H., "Restite, xenolitns and 
microgranitoid enclaves in granites", J. Proc. Rl. 
Soci. NSW, 116 (1983) 77-103. 
[19] Vernon R. H., "Interpretation of 
microstructures of microgranitoid enclaves", In: 
Didier, J. and Barbarin, B. (eds) Enclaves and 
granite petrology, Elsevier (1991) 277-291. 
[20] Vernon R.H., “Problems in identifying restite 
in S-type granites of southeastern Australia, with 
speculations on sources of magma and enclaves”,
Canadian Mineralogist, 45 (2007) 147-178.   
[21] Chappell B.W., White A.J.R., "Restite enclave 
and the restite model", In: Didier, J. and Barbarin, 
B. (eds), Enclaves and granite petrology, Elsevier 
(1991) 375-381. 
[22] Best M.G., Christiansen E. H., "Igneous 
Petrology", Blackwell (2001) 458 P. 
[23] Clarke D.B. et al., (35 authors), "Occurrence 
and origin of andalusite in peraluminous Felsic 
igneous rocks", J. Petrology, 46 (2005) 441-472. 
[24] Didier J., "The main types of enclaves in the 
Hercynian granitoids of the Massif Central, 
France", In: Didier, J. & Barbarin, B. (eds ) 
Enclaves and granite petrology, Amesterdam: 
Elsevier (1991) 47-61. 
[25] Montel J.M., Didier J., Pichavant M., "Origin 
of surmicaceous euclaves in intrusive granites", In: 
Didier, J., and Barbarin B., (eds) Enclaves and 
granite petrology, Amesterdam: Elsevier, 50 
(1991) 528�9.
[26] Gaspar L.M., Inverno C.M.C., "P-enriched 
peraluminous leucogranites in Barca de Alva - 
Esscalhao, NE Portugal, A multistage anatectic 
complex", Acta Universitatis Carolinae -Geologica, 
42 (1998) 35-40.
[27] Wall V.J., Clemens J.D., Clarke D.B., "Models 
for granitoid evolution and source compositions",
J. Geology, 95 (1987) 731-749.
[28] Weibe R.A., "Commingling of contrasted 
magmas and generation of mafic enclaves in 
granitic rocks", In: Didier, J., and Barbarin, B., 

(eds), Enclaves and granite petrology, Elsevier 
(1991) 393-402. 
[29] Clarke D.B., "Granitoid rocks", Chapman and 
Hall (1992) 283 p. 

]��[\ �%1�& .�"$'�G5
 �T��U� �
 ���%6�� N,R@ ;�&
$�,�# :(�,@,*9 �+,%=�"�"���9 .�/0�#
 �$1�# �)�'1��H ����

 "#$%& ��'() �*+,-)���p.(
[31] Pitcher W.S., "Synplutonic dykes and mafic 
enclaves", In: Didier, J., and Barbarin B., (eds), 
Enclaves and granite petrology, Amesterdam, 
Elsevier (1991).
[32] Mehnert K.R., "Migmatites and the origin of 
Granitic rocks", New York: Elsevier (1968) 393 P. 
[33] Ashworth, J.R., (ed) "Migmatites", Blackie, 
Glasgow (1985). 
[34] Brown M., Averkin Y.A., Mclellan E.L., 
Sawyer E.W., "Melt segregation in migmatites", J. 
Geophys. Res. Solid Earth, 100, B8 (1995) 15655-
15679.
[35] Sawyer E.W., "Melt segregation and magma 
flow in migmatites: Implications for the generation 
of granite magmas", Trans. Royal soci. Edinburgh-
Earth Sciences, 87(1-2) (1996) 85-94. 
[36] Sawyer E.W., "Formation and evolution of 
granite magmas during crustal reworking: the 
significance of diatexites", J. Petrology, 39 (6) 
(1998) 1147-1167. 
[37] Sawyer E.W., "Criteria for the recognition of 
partial melting", Phys. Chem. Earth, Part A -Solid 
Earth and Geodesy, 24 (3) (1999) 269-279.        
[38] Sawyer E.W., "Melt segregation in the 
continental crust: distribution and movement of 
melt in anatectic rocks", J. Met. Geol, 19(3) (2001) 
291-309. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
6-

07
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            16 / 16

http://ijcm.ir/article-1-636-fa.html
http://www.tcpdf.org

