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Abstract: Two types of tungsten mineralization have been recognized in 
southwest of Astaneh: 1. Stratabound type at Bamsar with calcareous schists 
and siliceous tuffs as host rocks, 2. Quartz-tourmaline vein type at 
Nezamabad, Revesht and Fizaneh hosted in quartzdiorite-granodiorite 
intrusions. Scheelite is the main tungsten ore mineral in both types. 
Generally, two distinct REEN patterns are observed in the scheelites from the 
region: Nezamabad, Revesht and Fizaneh patterns have a convex feature 
varying from Eu-free to highly negative Eu anomaly, having high Na and 
ΣREE contents. The samples are enriched in HREE. Bamsar type REEN
pattern has lower ΣREE and Na, a relatively flat feature and small to large 
positive Eu anomalies. The samples are enriched in LREE. According to the 
REE trends, presence of high-temperature minerals, exsolution textures, 
presence of organic and graphitic parts, the two types of mineralization share 
a high temperature and reducing environment, but some differences lie in 
REE controlling processes. Surface absorption at Bamsar and mixing of 
complexes mechanism at Nezamabad, Revesht and Fizaneh control the REE 
patterns. Therefore, it can be concluded that the origin of REE in scheelites in 
the mineralized areas of Bamsar, Nezamabad, Revesht and Fizaneh share the 
same source and the differences in ΣREE result from the influence of host 
rocks in the areas with vein-type mineralization. 
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 ]77[���� .)?=>��� .

Gr� .
 .2&� �
<.
 �D&�*� 0&� $� �!/ �&CREEN��!A� �� �� ���� �" ��&� :0&q� 8�
 D&�*�REEN.�&F� %�>� ��!A� D�" D&�*� ��� 0&� $ .��9�? $ ��$� ���
5REEN.�&F� D�q"

+��
 ��!A� .
.�&F� D�"&�*� D�"%�>� ���q� �*��&�5 D���� �� �*��&�5 �t�? D�"&�*� �� .��9�? $ ��$� ���
5

 �qqJ��Eu �)l/m, Eu* = (SmN × GdN) ms/m�mm7/m=Eu/Eu* (�qq� qq��K� $ �qq�/
ΣREE����� ��L�
 ..�&F� ��� �� �"HREE��� ��6 ���)�R+q� fe/m–mmf/mCe/Lu = .(
 c�Q �
 �*�q�&�5 �� �q�&,Eu *� �q�� ���q�F# G(q� �q"&�)1�qW� (�q���� .D�q"&�*�REEN

.�&F� %�>� ��!A� D�" �� �� .��9�? $ ��$� ���
5 �/ c�+h� �$= $� .
 ��&� ..�&F� .q��9�? D�"
 �J�� D���� �*��&�5 ���Eu $ΣREE �� ���5 D&�*� 1�W� S/��E $ ��&
 D�L�
 Gd ��q�� 

�*�E �� .�&F� ./ %�>� D�" �Q ��$� $ ��
5 D&�*� �� .r��REEND���� ��q����, �q"���&F� $
�� ��
��� ^)+=ΣREE �*��&�5 $D�"Eu D&q�*� 1�qW� S/��qE $ ��&
 REEN.q
 �q��5 

�F�Ho $Er���� G��F� .
D�"&�*�REEND���� +��
 0&� ΣREE ��M�, NO+� G(� �� 8qQ&/ �RS� �*��&�5 $ �

 �� P�9
Eu)s/<�7/m=Eu/Eu* (+" ��) ..�&F� ��� �� �q"LREE)�R+q�sj/l�7f/m=( Ce/Lu 
��� ��6���.
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.o*�O� �H�# @��'��� �����!A� D�". . .p�

:3�2�)����/ ^�� 9�L��� D�"&�*�REE .�&F� �� D���o� ���q/ `C�q�� ��!Aq� D�" D��q� ��q� 
)B=�+��
 N=%�>� ���
5 R=���$� F=.��9�? .(��� 
 �)����/ ���h� �]77[������
.

�#��? 0 @A? 
����(F" $ D���t >� .
]7<[����� ./Eu I�&q@ .
 Vh? +<Eu q=� ����� �&~qE ���q� �� 

��9��Na 9/F� ����
 c/ ��!A� �� +jREE)G��q�Sm $Gd ( .q_�)� �� ��q�� cq/ 9q��
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���? �D���t��$���" � p�

�RS� �*��&�5 D���� ��!A�Eu ��� .���&@ �� ���h� ./Na � ���9?� ��!A� �� 9q/F� ��
�
Sm $Gd 9/F� �� D��K� ��" ��� ��?�� �"�&# ���9?� Eu �q��� �q"�&	� �&2$ .���
�q�


 �*�qq�&�5 ^���qq��Eu �qq� �"�qq/ �qq
�� .Gqq
�h� �� c��qq� D�qq"���&F�ΣREE $Eu/Eu* 
)D��!r�j$e(�� ���� 9q/F� �c��� ���9?� �
 ./ �"�+jΣREE)G��q�Sm $Gd ( 9q��

 ?�� ���9?� �J�� �*��&�5 ���9?� �'�
 $ .)Eu �� �&� .��!Aq� .q��� 8q� ��o
� �� T!O� ���
 .
 ���� ��"��� G
�t c" I�q��K� �q'�
 ��&!
 ��� ���� �� c��� I���K� .(��&CΣREE $

�*��&�5 ���h�Eu ��� ��� )Gr�l.(

:3�BG
�h� �� c��� I���K�ΣREE.�&F� D���	
 ��!A� D�"���/ D��� .o*�O� ��&� 4hO�� ^��.

:3�C�*��&�5 G
�h� �� c��� I���K�Eu.�&F� ���/ D���	
 ��!A� D�" D��� ��&q� 4qhO�� ^��
.o*�O�.
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.o*�O� �H�# @��'��� �����!A� D�". . .p�

:3�D
 c��� ���$�? I���K� �ab�ΣREE �*��&�5 ���h� $Eu . 9q/� �� c��q� ���h� �&!
 ��� ��
)D(;�C� .
 �� ���� ��9�� ����9?� ��� ��F" $ �&�ΣREE �*��&�5 $Eu �� ���9?� �
��.

D�"&�*�REEN.�&F� �RS� �*��&�5 ./ +��
 ��!A� D�"Eu �� ���� ��q)F/ D���� ���"�
 �c��� ������� ���h�ΣREE �Sm $Gd �q� q/� L�q
 �� .q{�5 ��q�� q
 ./ ��)+" ��q�� 

�&~E �� D�"�&� ���h�Eu �q�� �q)�?� $� I�&@ .
 .���q� �q��
 Vq�&� q�=�� D�q"
 ��&K� �&,9�9']k[.�L ��9�M$�&��!/ $ ����= �9���&/ �� .=� $ �" ����= D�" �q��� ��� $ �&q!


 �� ����(��a� D$�E ^��� 0&� 8� ���� ./ ��� ���� �+��
 ���o� <CO .��/ T2&� L�
 �q���
 ��F" D��� $ ��� �������D�" ���
 .�*$� �=�jlm��OCemm2�� $4D�&� 7<��<m%

X��o� ���$NaCl ��� .���q/ $ .)	��5�� D��)?�
 �&~E �q�� �q�� �q��� L�q
 D�q�� �q
 D�q"
��)+" .�+�� �&~E .hO�� ��� �� ���{F" �
/ D�" ��� ��� ��E� V�W� ��_�� TR� ��� .

�� ��
 D�"��� �� OC<lm V�W� �� �� $��q�E� D�"Eu ���� �&~qE �q)�?� $� I�&q@ .q
 
]7j[..hO�� ��� �� ._�)� ��Eu �RS� �*��&�5 ./ ���
 �)�?� $� ���
 �&q2&� V��� $ �5

 .hO�� ��)��E� V�W� $ .��/ G�(�� DL�
 D��� (�� ���b� �� .)(� ��� ��/.
.
 ����J@� �����oF� >�]7e[%�>� �� ��,&�q��5 .q��/ �&q?$ �&q2$ �
 ��
5 ���q�
 .q/ �

.��/ ���� V�W� �� �"5 �&~E ����q, .)���=&? �5 G�L� �� ./ ��� ����� U� ����J*$ ����
 .)���=&? �� ����J*$ ��� ���� ���+/� G�(�q� ���+/� DL�
 D�" �q� �&q� .�� .q_�)� ��

 %�>� .hO�� ����, G�*� .
 ��
5 �q�� ��q� G�(�q� ��!A� ����+/� .)���=&? ��&
 .��q�{F" 
X&!W� �� ��!A� �q� G�(�� L�
 c�+!/ D&)W� $ ����, .)����� �
 D�" ���&q@ �� ��&q� .q/

 ���� D�L�
 .)����� .
 ���� ����J*$ ���� ..�L $ ���	
 �&2$ �q��� �.�E�� �� �)�?�= D�"
 ��� ���+/� ����, .)���=&? ..q�&F� �� ��!Aq� ��qF" .
 ��*$&, G�(�� %�' ��!Aq� D�q"

 / `C���.�� D��� �J�
 �����&M&!? $ D�� ��J� :�� ./ .o*�O� ��&� 4hO�� ��� �q��5 :q��
 �� ���b� �� .!A+� ��� ��!Aq� �q�� ���� ���+/� .)���=&? ��&
 ����, 
 D��� G�*� ���/

V�W� |#�� ���R�*&� �t�? ��� ���+/� c/ .)���=&? D���� D�"]7l[.
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���? �D���t��$���" � pd

 "? V�&� ��� %�_�� I�o*�O� ���� 
 �����]s[����/ V�W� 
 c/�E V��� �q�� �D���
 �$�� ���)q��# �q
 X�q��&[�" 0&q� �� ��+q��/ $ ��&q
 L�
 ���? $�q�� D��� .�"�&q� ��q�� ��

���/ �� `C��� ��� �� L�
 D�"��� �� D��� $ �q��2 X&q!W� ^�q��, .q!F2 �� D���&q� .
 ��&�
 E ����,&(*�/ $ ��*�J�� ����$�, �� .)	��5�� 1�q���
 $ ����, 1����
 I��t �
 ��*�J�� �&~

 ���/ �&2$ �:�� U� �!#�� �&~qE 9q�� $ ��!Aq� $ ��)�q��/ q�>� L�q
 D�q�� ���� D�"
 �$�E �� ����� ./ �����&F+�
 �$�� �o�RC I&F+�
 OC<lm �� ���b� �� �qH ���q�� ���/

]s[.
��$� .
���REE %�>� 4hO�� .� �� .��9�? $ ��$� ���
5 ���q/ .
 .2&� �
 .
��q� $ �q����

 .hO�� .� ��� �� .��/ 9/F� $ G�(�� V��� $ ���)��# ��&
 ��+(� ^��"����� �`C��� ���
��� .��&
 �L�
 G�L� �� �(�ΣREE8��� $%�q>� .q
 �R+q� .q��9�? 4hO�� ��&
 � $ ��q
5

 .=� ��
9�� :�� �)��&��&��= T�/� ���$� 9���&/ D�"��*���&� �q�� ���� .hO�� ��� �� �
D���� ���&��9���&/ .
 �R+� ���&��&��= `�J� $ � .)?�� @��' D��=����� G�*� .
 $ ��&
 �

�� ���9?� ���9/F� �`�J� ����)�� D�"��? �� $ .)?�� vF_� ���� �� ���� �
��]7�[.
.M��� �"�&� ./ ���� �5 
 �*L� ��� .��/ D��� V��� $ ���� 0&q� $� " �� G�(�� V�W� 

.��/ .=� $ ���
���)�� ���� D�"&�*� ��� ���� ��+(� D�REEN.q/ �+q�� .
��q� 0&q� $� ��� 
X)�/ D�"����? .
 \&
� �"&�*� ;])#� ����/REE�" $�
 >� .
 ��� ���]7s[D&q�*� =� �

^���REE D&�*� D���� ./ ���� �
 ��F� �� REE ? �
 ���� �)����/ �WOq� 1Yq2 ����
 ��&� 0�o� �"�/ ��&� X)�/REE �F� .
 �)�?� .� 7(La/Lu)cn >�� �$�.��� =� ��� 

\])#� ��H$��� V�&� &�*�)Z(![F/ I�q�
/ �q� $ �q��&!? ���+q/$���" �����, D�" (Xq)�/
 T2&� ��&� 0�o� �"�/ ��� ��&�7(La/Lu)cn <�� �&q� .�q�E� }]��q/ V��q� �� )Eu .q
 

&@ I�+<Eu(D&�*� �REEG�(�� ^��� �*�E �� ��"� ���� �RS� �*��&�5 ���
 ���"� �� ./
 Z(![F/ \])#� ��H$��� ���9?� ��&� 0�o� G�*� .
 &�*� ��� ��" �&� 4)?��+<Eu �*�q�&�5 �q��
 

���� �J�� �"� .���)q��# .q/ �q?= .q_�)� ��&)
 ���� �T*�O� ��� ��REE�� q" ��q�Q 
.��/ .hO�� ��� ��+(� ���� ..��/ `C��� �� ./ �_�5 �� .q=� 0&� ���� ���q� �� ��q	
 �D� �� �q"

 �� G�(�� D&2 D��
5 ��"�]7e[��9�� D$� `C��� ��� ��
9�� :�� ����� �O�W� V��� �
ΣREE.)��Y= �ab� ���.

��&K� �&,9�9' ����
 
��
]k[D9!? @��' �+��
 4hO�� �� W�Sn �Zn �Cu $�6���
����$
 D��*&!W� 4F�Q�.
 �� 4!��$ D��Y�
&q�� X�qE �� X���M&!/ Z�!�� $ �*5 ��&� ��"

)G�� ;&� $ �*5 ��&� D$�E �)�!, D�" D���� D�" (��� 1Y2 �q�� .�q� .q�*$� 9���q�� X&qC ��

________________________________________________________
1- Exhalative 
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.o*�O� �H�# @��'��� �����!A� D�". . .p�

��+,��� �� D9!? @��' X&q!W� I�R�/� I�&@ .
 $ z��# �*5 ��&� $ X���M&!/ Z�!�� ��"
���$ �$�� �&� D��
5 .�L ��� D� .q�L �q� �� �q���� �� $�� �q("5 D�q" G�q� �q
 ��� $ �q"
;&� .��/ �&� X&!W� �#Q G�*� .
 ��+�!�� D�" �q>!6 ���9q?� 9q�� $ �q"�� �q�� �� ���

 G�� �� ���5 z$# �
 @��' ��� 9/F)� ��" ���)D��("5 �� �)+��� .�*$� ���)��# :�� ��o�
�� G�� ���� ;&� $ �" ��)+" �+�!�� D�" .( .�E�� ��&==� 4!E� �� Z[� $ �!(q�=� �D�

�)��#
 W� ����9F" 
�q�= D��*&!W� $ ���)�� a� �� 3��q_� �&q!R� $ 3qW� Tq2&� ��
���/ .
 ���� D9!? D�" ���/ ��� ^����� .(��&C �$(�� �"�@ �)E $ ��"� .
 $ .)?�� ���9?� �"

��� �����.
�+��/ �� %�>� �.��/ �.��9�? $ ��$� ���o� ��a5 $ ��
5 �� ��!Aq� I�&q@ .q
 �)+q��� ����

.=� 9���&/ D�"��)��&��9���&/ ��
9�� �
 ��*���&� )%�>� ��$� $ ��
5 (�)��&��&��= $).q��9�? (
��� ���� U� .9�*��5 x��)�XRF ��&q� .qhO�� D�q�M&)���= D�q"]7k[�q�6 �� �/�qE ���q�

 �)+���)ppmel�7l(��&� ��� �� ��&q� .q
 �R+q� �q" .q��/ �qt�? D�q�M&)���= D�q" �q���
)V�&)�ppm7/7(]7f [��� .$ �,&(q�$(�� I�qo*�O� ��)+q��� �*�q�&�5 �&q2$ c6q�!'

 ��&� ��� �� ��!A� 4��/ �&~E %�' �� ���� ��J�
 ���$�� ��L �
 ���
 ���� �" ..q
 ����{F"
 ����)�� D�"��? �F�)��!,5 ����F�, $ �" �"(�q� �"�/ �)+��� ���h� �q
��)ppmk�j.(��

��&� �)���= D�"�.��/ ��)��&��&��= .q=� $ ����q� U� �q��� 9���&q/ D�q"�.q��/ ��*�q��&� ���
 �
&qq�� D�"�qqE�$ �qq
 ��qqF� �� }���qqF' .qq/ ���qq�)��&��&��= $ �qq�)��&��9���&/ .qq
 }��qqW��

�&==� �� �$�W� ���)+" ��� ��&� ..=� �F� .
 ���� 
 �$]' ���&q�� :�� �� ����o� D�"
 �� G�(�� ��*���&� �*�E �� ��&� ���=� D����� �� ./ ����q� �&q2$ ��*���&� ���/ ����� .

.=� I�$�_� �� ��*���&� G�(�� �&
 ��' �/E �
 \�R��� �� |	�� �&C .
 �"(B) ^��� �� 
.��/ �_�� �
 ./ ��� ���&�� :�� �F� .
 �����/ .
 _�� �T���� V��� ���q� ��*���&� ����
��� .���� �� �)+��� X�h)�� �� c�� @��' �� �(� �&
 ��= D�"
��� �..��/ �)+q��� D���

 V�W� �� ��� ��' $� ��� ����� \�R��� ^��"����� ����&
 D�"]<m[.T*�O� ��� 4'&F_� ��
�� D�qF=�� X&qW� X]q# �� .q/ �q?= .q_�)� ��&q� %�q>� �)��&q��9���&/ $ �)�*�q�&� ���q
5

X&!W� .��/ �� X&A+� D�" �&# �+� D&2 D��
5 �
 \])#� �Fy �����]7e[�� ��q= �C �
.��/ D����� .q_�)� �� $ .)+q� �� D9q!? q@��' ��� $ �)+��� ��&
 �+��
 4hO�� �>� ���

 �5 �� ��)�*��&� $ �)��&��9���&/ ���F=�� X&W� �����, X&!W���� ��� ��6 �� .X&!W� ��� D�q"
 ���9?� $ ��� �"�/ �
 ���F=�� 4F�Q �� ��� �$� $ L�
 �F� .
 �/E �Fy ���pH$
$� 

.
 �.)�=.{=� $ .=� I�&@ ��= D�"
.��/ �� .
 �)+��� ������� T2&� �� ��!A� I�&@��� .
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2- Uplift 
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���? �D���t��$���" � ��

��'��? 
0&� $�REEN��!A� �� 4��)q�5 1K
&�2 �)+��� ��#� D�" �q� ��"��q� 3��� .qH ��&q�

 �� �����R' :.=� ��#� %�>� D� +q��
 ���
���)�� ��� 0&� $ .��9�? $ ��$� ���
5 .D���� X$� 0&q�
 ���F# G(�)1�W�(�ΣREE �qJ�� ���� �*��&�5 D���� �� �*��&�5 �t�? $ L�
 Eu �� $ ��&q
 

HREE ��� ��6 ��� .D���� %$� �$=ΣREE ��M�, +� G(� ��NO8Q&/ �RS� �*��&�5 $ �
P�9
 ��Eu  �� $ ��&
 LREE��6 ��� ���.

.��/ 0&� $� " �� ���/ �&~E G�*� .
 ����� L�q
 D�q�� �q
 D�")�� )�q�
°C<lm (�q����
 .��/ .)	��5�� D��)?�
 �&~E $ ���)���/ $ ��!A� 9q�� $ �q?= I�&q@ L�q
 D��� �� D���

 �
/ D��)+�� �&~E �� �� ��� .=� `C��� �� �)�?�= D���	
 $ +��
 4hO ��E� �� �/�E D�
��� V�W� ��&
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