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 7$8�# J-�T J�Q>�R� d��� �' 7; 1��] 3� 14[  -�	8

 �D(�C� B���(�5 B\�m
 ���� ��#-�5/1  ��5/2 -�'���;  �

B��� �< 4/767  ��3/789  
��Q���1�� �.  
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���C  7'��' ]5[ ������,; �' LD��� B\�m
 B�! B�!

���� 7' 1D%
 �
�	m	�< ��0 B�! �#�
@(�# -� �(�@!�;

�� -��D$� B��H�' �V�%;��Y� B�-�� � �
�Y 1�$��

M�'��$%! B�� . -� H�' �V�%;� �#�
@(�# 
(��'��'

��
��� B�,#��1(-�(��
��# B1�
��# � �! �-�� B�!

� 7Q>�R�����;��(| �(�@!�; � �	
�-��8 L�S� A( B

�< 9��	� B��'1��!.  

  

 ,�%f1  .  �G��F g������	'��! �� )�*����+(�	 )�������'�( �� ��f�� 
��  

Sample 
gr1 

 

gr2 

 

gr3 

 
Enc 

Location core rim core core rim  core rim      core 

SiO2 3/36 44/36 45/36 2/36 22/36 6/36 04/36 6/36 5/36 8/36 6/36 37 4/37 2/37 

TiO2 02/3 46/2 66/2 85/2 94/2 85/2 3 14/3 94/2 3 85/1 86/2 25/3 86/3 

Al2O3 6/16 61/16 78/16 79/16 76/16 72/16 57/16 95/16 44/15 59/15 95/15 9/15 5/15 6/14 

Cr2O3 09/0 05/0 11/0 06/0 11/0 06/0 06/0 03/0 007/0 03/0 09/0 0 06/0 17/0 

FeO 86/17 96/17 22/18 47/17 93/16 06/16 24/17 31/17 57/18 41/18 67/17 93/17 87/17 53/18 

MnO 36/0 32/0 37/0 33/0 34/0 34/0 36/0 36/0 38/0 33/0 39/0 4/0 34/0 38/0 

MgO 17/11 36/11 21/11 16/11 26/11 26/11 46/11 15/11 25/11 89/10 08/11 84/10 94/10 61/11 

CaO 0 0 05/0 02/0 02/0 05/0 0 02/0 01/0 0 1/0 0 01/0 0 

Na2O 14/0 14/0 1/0 12/0 12/0 1/0 14/0 14/0 01/0 02/0 03/0 03/0 05/0 09/0 

K2O 85/9 75/9 73/9 42/9 6/9 73/9 67/9 91/9 8/9 83/9 9/9 87/9 5/9 83/9 

F 0 0 0 08/0 46/0 0 36/0 21/0 3/0 29/0 31/0 17/0 4/0 0 

Cl 0 0 0 02/0 01/0 0 01/0 01/0 0 0 0 01/0 02/0 0 

O_F_Cl 0 0 0 04/0 2/0 0 15/0 09/0 13/0 12/0 13/0 08/0 17/0 0 

Total 95/3  95/09  95/6  94/5  94/7  95/7  94/9  95/8  95/2  95/1  93/9  94/9  95/2  96/2  

Number of cationes based on  24 (O,OH,F) 

Si 76/5 8/5 77/5 78/5 78/5 77/5 75/5 77/5 84/5 88/5 91/5 9/5 94/5 87/5 

AlIV 24/2 2/2 23/2 22/2 22/2 22/2 25/2 23/2 16/2 12/2 09/2 1/2 06/2 13/2 

AlVI 86/0 91/0 9/0 93/0 93/0 89/0 87/0 92/0 76/0 82/0 95/0 87/0 83/0 58/0 

Ti 36/0 3/0 32/0 34/0 35/0 34/0 36/0 37/0 35/0 36/0 22/0 34/0 39/0 46/0 

Fe2+ 37/2 39/2 41/2 33/2 26/2 39/2 3/2 29/2 49/2 46/2 39/2 39/2 37/2 45/2 

Cr 01/0 01/0 01/0 01/0 01/0 01/0 01/0 0 0 0 01/0 0 01/0 02/0 

Mn 05/0 04/0 05/0 04/0 04/0 04/0 05/0 05/0 05/0 04/0 05/0 05/0 05/0 05/0 

Mg 64/2 69/2 64/2 65/2 68/2 65/2 72/2 62/2 69/2 59/2 67/2 58/2 59/2 73/2 

Ca 0 0 01/0 0 0 01/0 0 0 0 0 02/0 0 0 0 

Na 04/0 04/0 03/0 04/0 04/0 03/0 04/0 04/0 0 01/0 01/0 01/0 01/0 02/0 

K 99/1 98/1 96/1 92/1 95/1 96/1 97/1 99/1 2 2 04/2 01/2 92/1 98/1 

Fe# 47/0 47/0 48/0 47/0 46/0 47/0 46/0 47/0 48/0 49/0 47/0 48/0 48/0 47/0 

Mg# 53/0 53/0 52/0 53/0 54/0 53/0 54/0 53/0 52/0 51/0 53/0 52/0 52/0 53/0 

F 0 0 0 04/0 23/0 0 18/0 11/0 15/0 14/0 16/0 07/0 11/0 0 

Cl 0 0 0 01/0 01/0 0 0 01/0 0 0 0 0 01/0 0 

OH 4 4 4 95/3 76/3 4 82/3 89/3 85/3 86/3 84/3 91/3 79/3 4 
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 C>�9. )�*��� )�15�� 
�������  Q'�(��� �� �h�%>� �� ����B� �� �%�FeO  ��'�� ��MgO C>� ���E� _&J2 �7 %����.  
  

  
 C>�10  . �'����LogƒO2-T  )�*��� ��	'�� 
'�� + ��%���� + )���h� + C� ��E� �� 	�(2070  ���]18[ .HT�%2 j� k�1� �%� 
�';(

 ����B� Fe/(Fe+Mg)*100 )�*��� 
'��%���� )���h� � ��%���� �� �' �� 
�� . ��6��0  � )�!�(�+� 
�'%��! �]�'%P �%��� ��E�

 ��6��100 ��E��� )��F 
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'�� �e�

�����)�������'�( 	' �%�  �G��F 
���� )�'%�'	 � �+(�	( )����� � 
���'%�'	 ��E� ���� d�� ���%6� � �e���' �����(�� �%���

����� 
'�� ����� ���%6� N� n�� �� �'%�'	 )��'�( 	' �%�  �G��F 
��700  �*850 ����� �f��)�' �'�(.  

 C>�11  .'�� �� �e���' �(%� ��( �'���� ��� ��]21[ )�*��� 
'���+(�	 
X�Y� ���* 
�� .��6�� a�'�� ��ƒO2-T  
������ 
'�� '�

%���'-  o��P'HM ))�*���- )���h�( �NNO )C>��- �'mC>�� %��( �QFM ) *�'��- G����m)�- ��h�m)� ( �CO2-CH4 E�m ��

��%��� .aT �+��� �� �%� l3E� ���%6���E� )��� ��?d�� �%��� p�� 
��I  � %�%� � a���� �L�14 ��q �� �%� ���GF

aT �+��� �� �%� l3E� ���%6���E�  �� ��?d�� �%��� p�� 
��I �� ����� r�UF b'%�%� ����P'%��� . C>� 
�O�� ���%6�

���*��E� d��)�������'�( )�15�� �%��� ��)�'%�'	 � �+(�	 ()����� � 
���'%�'	 ��� d�� ���%6� ���E� � )�15�� �%���
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Study of mineral chemistry of biotite in Zargoli granitoid, Northwest of Zahedan 
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Abstract 
Zargoli granitoidis located in the northwest of Zahedan and south-east of Iran.This granitoid is 

composed mainly of granodiorite. Mineral chemistry of biotite wasstudied in granodioite rocks with 

the aid of EPMA and the results of this study were compared with the mineral chemistry data of biotite 

in Zahedan granitoids.Total amount of aluminum in comparison to Fe / (Fe + Mg) ratio in biotites of 

Zargoli granodiorite indicates the presence of aluminous upper crust materials (metamorphosed 

sediments) in magma by digestion process. Total Al amounts of biotites of Zahedan granodiorite were 

lower than those of Zargoli granodiorite and it is indicative that the magma of Zahedan granodiorite 

is less contaminated by crustal rocks.The study of mineral chemistry of biotite determines thatthe 

studied granodiorites were I-type and composed of a calc-alkaline granitic magma. This magma 

climbed in a subduction environment and contaminated with sedimentary rocks of the upper crust.The 

chemistry study of biotite determines a relatively high oxygen fugacity (10
-12

 to 10
-13

 bar) and an 

oxidant conditions for granodioritic magmas studied. The amount of oxygen fugacity in the Zahedan 

granite magma is obtained from 10
-14

 to 10
-15

 bar which in fact represents a weak oxidizing condition 

in the Zahedan granite magma. 
 

Keywords: Biotite,Mineral chemistry, Zargoli Granitoid, Zahedan, Sistan 
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