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Abstract: Zircon is a tetragonal crystal and records different episode(s) of geology in external 
morphology and internal textures. Factors affecting the shape of the zircon crystals are the 
composition, possibly the temperature of the crystallization and water content in magma. The 
zircon typology of the Ghaleh-Dezh granite mostly introduces the fields P5 in classification of 
Pupin (1990), therefore, show mantle source for the granite. The dominant morphology of the 
zircon grains reveals a strong dominance of {100} prisms and {101} pyramids over {110} 
prisms and {211} pyramids. The dominant morphology shows high alkalinity, the 
temperature of crystallization about 850 ºC and dry alkalic nature for the granite. Absent of 
hydrozircon overgrowth indicate dry magma. Also, the Zr saturation temperature based on 
zircon solubility reflects a mean temperature of 835 °C. All of information is corresponded by 
petrography and geochemical evidences and also with a-type granitic magma that has mantle 
and crust sources.  
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c
I/�/� !7&
#I�J��9��"�Q/l� )MI(B %�"S�E)Ap(.

6)�;�)-0%&-"� &
)�S�.<%� ��%&C-�/ ��/� #/ I!7&
# �C�</%�<�8*T 3)S)*E V�.

��/� ��{1� I/�/� !7&
# I�J I,1<[r&� GJ >/#/)� �< �9"7&S 
I�).1� }){0 $�)<)b-2Lp%�(&6��"< �7/,M
h!
�)*< 

�0/ !7&
# �
�P'�� �"J�� %]��[: �< ��-
�)`�� h�< 
I[7&�3B$&"S �0/ $�)< �� )"C7/)
�/� �/)� [7&PS b5�A �7 
[7&��0/ 3B b5�A R
&�S ��LB ���"� h�< �� �J�' %

()"�/�%/ �/)� �2�E/% �/�)�"-"��C� (�< �6C�-2 >�)5 �<
�� G.F ��)N)b-2�%Lp.(��/� I%�A !7&
# I�J

3�"� �"S�EB #/ �
�J��<)b-2Ap%�Q(%Q/l�)b-2D, 
Gp%�Q(C�J,1.X):!7&
# I�J�)*< =�W  ��� 

%&-"� &C����B I�1�E %��� �p3%&-"� &C� �9�� %X): �< 

�1�E ��/� p�/��0/ $�)< .jN�2 I.A %I.T R"S&S �< 
�/��W %�WW �0/I/�/� %
�X)@S ,�%� CN�12 ��)'��

)T.E.T ( �< &</&<�/p���"� �{�� #/ �7 �0/ �M�� �
)I.A, I.T ( R"2 �<ST/SA)��/,��C0/ n/&@�/jN�2 T/

��/,��C0/ n/&@�/jN�2 (A�� G"0&S ��/d��S �< &</&< �7 �)2

%/#c�)@� !"< T.E.T �)@� %I.A �0/ )b-2�(,�%� �� %

�"�/&' �JI*T"��
�� �/&T �&"')b-2�.($�� �< �M)S �< I,1<
)E !"E)���W] (�[��/� b-2�"�/&' !
/ !7&
# I�J �J3�.�

 
2- Typological Evolutionary Trend 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

04
 ]

 

                             7 / 11

https://ijcm.ir/article-1-589-fa.html


��
� �0�&< �C2&0 % !7&
# �0�12 �8*T �C"�/&' 3)S)*E �
�"P"2)ZV I�J ��#/ �V� �~�

H�/
Q

$�6C0�N \
 K,1J� �C2)' /�
3B I/&< % �0/ b-2 t�0/ &< 
!7&
# �)*<)�<3/)1+ �#"a10��� !(��� II�J�)*< b"-.S 

�%,A �� !7&
#��W �C��0 �M�� �0/ �/&' .!"1_PJ�9�)
!7&
#%�,"J I,2� GJ ["� \.N I�P'�� \
 ,
)��0/.

�P'�� �< �S�	�1� �"J �"S)"< �)M%I��/,� \.N .�"S)"< /&
#
/,M ,1
/&	 �"�%/ ���7
��"� h]��[./,M X): ��
3/["� h

�� $�%[	/ �P'�� �� �)M)� QB QB 3/["� �)*9S I��C�/ �� % �)2
/&< �P'�� �� �	�7I��/� �)M% �"S)"< �)*9S ]��[n&: #/ %

7 �0/ �)Z)*	 I%�A �P'�� &6
��� ���/% QB �< $/&PJ ,�/)S
�)2 �"S)"< ��CN�0.

/��<���/$ �!��&/�	 �/$!���� =�&�� 
�k*U % [7&PSZr�"�/&' �� �J<"0% �< &C."c*�"�?A 

�� !7&
# Q/l��� X&C17 �C"�/&' �)2 .R"7&S \
 I/&<
 !"8�Q/l� !7&
# �"�?A �<"&C. #/ �8<�S 3/)1+ �< ��� 

�� Q)�@� ��)2�%�/
[r&PS !I)C@� �< I�%,A �S X?A 
��/� �6C�< ["� ]�����[)C@� !
/&<�1</IZr Q/l� R"7&S %

���7�� !7&
# I�J 3/)1+ �< ,1�/)S�#"^10��� !��JI
I/&< b�C�� �
�"P"2��� ��%B&<I�/&T $��4C0/ ��)� �P'�� 

�&"' ./&<I&2 �C�
�< �%� !
/ #/ $��4C0/ /
�)M% &
# s
2�< �C2/�1,]��[:

•,2�< t)1"�)�B�C� �C�
�< �P'�� �"J�� 
•$�&< ��/ �< �
 ��
&7)�[' I%�A �C�
�9� !7&
# �"8PM

,2�<.
•��/� ;
#)S `10 b7 �� �C�
�< !7&
# I�J % !6PJ

�CN/)1-
,12�< �C2/� .
•I�J�/�)P� �
�S %� &4S jN�2
�Q�"P7 &�1+ R�A &< 

,12�< �C2/� �41� �6C�9PJ �C�
�<.

6)�>�/ H(Q !7&
# �C�
� ��/%/&	 ;
#)S (!"6��"� �{��(I.A, I.T) �� �/�)P� (I.A, I.T)��
� b��-S,�%� %$,2 �90�@� �0�12(T.E.T.) 

�&��./ 8���/$ !��&/�	 �/$!���� =�&�� ?

3)�
&J % 3)�S/%)����(]��[{</� c�!7&
# �"�?A !"< 
��� R"7&S %Q/l�< /� �>�)5 >�9L/ &
# �&r,�:

Ln D Zr, zircon/melt = {–3.80 – [0.85(M – 1)]} + 
12900/T [K] 
TZr = 12,900/[2.95 1 0.85M 1 ln (496,000/ 
Zrmelt)]. 

M!7&
# �"�?A �< �6C�< �7 �0/ �9"7&S �)C7�	 \
 
�< �9�� SiO2)"1"�)�B&E %�3�)< �Q/l�)��)"S�7 &�7(

0�@� &
# ��
&: �< % ��/��� �9 �)2:
M = (Na + K + 2.Ca)/ (Al.Si) 

3- Zircon saturation temperatures  

Ln DZr, zircon/melt : �k*U �9�� &�1+ �� G"�)7&
#
 ���7 �� 3)7&
# �k*U �< !7&
#Q/l��0/ %496,000 ppm
["� R�A &< G"�)7&
# �k*U �< &</&<�/,�� �� 3)"*"� �� 
Q/l��0/ .TR�A &< ���I!
)*7 � �90�@���)2.

�"J�� �< �M)S �<�"�/&'��8*T V�#/t)"1"�)�B�C� �P7 �S
D.S t)"1"�)�B&E"$,2 b]�=[!7&
# % ��
&7)�[' ,T�	 %

$�&< ��/ �<�0/ %�	&: #/��/� ;
#)S I/�/� !7&
# I�J
,1C�J !6PJ �� %�/�)P� G"�)7&
# R�A &< �"*"0 �
�S%� 

�� $,J�.� �41� �6C�9PJ �)2)b-2�(���G"�/)S/�%� #
90�@�c��� I�19�&< ���I!""8S I/&< !7&
# ]�92/ ��� I
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�8*T �"�/&' �� !7&
# ���7 �)*9S V��&r $��4C0/)X%,M�(
]��.[

�� �)k1� !
/ I/&< #/ GJ 3/)S�%� �%� #/ GJ % �90�@� 
��)P� G"0&S �%� �< $,2 ["���B I�JICP-MS  %ICP-AES 

I%��/�)P� $��4C0/ &r�.�D��1F b-2 �� ��
,$����)2 
�)*9S I��� !7&
#�)S !
/ ��K!"< I,"Z)C"�/&' ��W �%,A �S 

��W &"mC� �/&6"C��0 �M�� �0/,1J� 3�.� �7 K\
���I
�%,A �� s0)C� �)*9S °C�=� �)< ,J/)N .()*8� !
/&<�1<

�� ��� �< ��� !
/ �7 �)2II�19� &< $,�B �0� �< 
��
� !7&
# �0�12]�[�18
��W��0 �M�� I/�/� �/&6"C
�/)�PJ���/� �-
�[� .

���$�	 
� �9�)&<\.N I�P'�� \
 ,
)� !7&
#%�,"J I,2� GJ

�0/ .

� ,2� �).1�I�JR��U }100{�!7&
# I�J�)*< �� 3�)< Y�< 
��&' jN�2�
hJ�7 %&5�1+ U, P, Y !7&
# �)*9S !P� /� 

�� 3�.� ,1J�.
= (&J R��U ,2� !7&
# I�J }101{"��-�B 3�)< Y�< 1/� �C"

�� 3�.� `10 �P"2 �< �7 ,1J��/)�PJ���/� .
p ��
� �0�12��/� &6��"< !7&
# I�J$�6C0�N �C2)'/
�

3�)<�B���0.
� �)*9S I��� Ie)4� K�)S !
/��
� t�0/ &< �0�12 

��/� !7&
# I�J �%,A��W %^10��� I�19� &<�!7&
# ]�92/
!"<��W �S ��W �M�� �C��0 �/&' �0/.
� M)S �<�E)-0%&-"� ;:��� �� �-1
/ �< ��3/%/&	 �"S&E 

$/&PJ�<�"S)"< ���7 )�"�B (�� $,J�.� ��@� #/ �-1
/ % �)2
�"�/&' !
/ �
�"P"2)ZV �< �JA-type �"�/&' �J�C�</%,�/ �

�)M% \
 h�<�C2)'/
�$�6C0�N �� %/� \.N �
�P'��
 3)S)*E !
/ I/&<�� ,"
�S ,117.

6)�@!"< �41� �6C�9PJ h
�P� SiO2%Zr.

A�'%(�a
�C h
��#BIGP-MS/ES `10 I%� �8*T �C"�/&' I�J V��� >�90�@� a
�C� %��� I� !""8S % !7&
# ]�92/ ��I!7&
# �)*9S .
ELEMENT SiO2 Al2O3 CaO Na2O K2O Zr Zr  Saturation 

UNITS % % % % % ppm M Zr.sat TZr.sat.C 
N2-6 73/69 12/94 0/95 3/5 5/35 230/8 1/47 111/2 812/9
N1-4 68/07 14/99 2/46 3/65 5/25 458/4 1/67 131/4 862/5

N2-11 68/44 14/8 2/ 4 3/73 5/19 487 1/68 132/4 867/9

Na2-11 72/1 12/9 0/67 3/43 5/37 226/4 1/42 106/4 815/2
N3-8 72/8 13/47 0/76 3/56 5/37 232/7 1/41 105/1 818/9
N4-2 73/93 13/75 0/77 5/81 2/88 249/9 1/37 101/9 828/3

N2-4 72/31 13/6 0/87 3/88 4/8 268/5 1/41 105/8 831/6
N4-3 70/3 13/81 1/15 3/68 5/31 470/4 1/51 115/2 878/5
N1-2 73/35 13/39 0/79 3/36 5/58 299/1 1/4 104/7 842/9
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Na-2 73/69 12/94 0/95 3/5 5/35 230/8 1/47 111/2 812/9
Na-3 73/26 13/16 0/94 3/56 5/49 227 1/48 112/1 810/7

6)�B�� �/�)P� ZrR�A&< SiO2���I�� b"-.S K&C�' ��W �S ��W�C��0 �M�� �� �/&T �/&' �&"'.
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