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 G@�6.  ]^),:    &�^� ��,�\^_ �^����    ��^� �^CD�� ��),	�^�  �^�   .2��^�3+ � ���^�P:      ��),	�^� &�^� ��^�� �^����`:  ���^a0 

    8^)�N �� �^� ��),	�^� &�� 	, �#�@���@��XPL     .8^�, �?^� �^���ER:  �^����      ���^!��?�, ��^��N �^� ���^�)�, �^���B� 	, ,
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 G@�7  .�CK+ �,����  ?��SiO2  G��C� ��K2O+Na2O  � ,��@�� � m���) 	,1979�(:b  �,���� �CK+  ?��Nb/Y  G��C� ��Zr/Ti   �

:e �,���� �CK+  ?��Nb/Y  G��C� ��SiO2  �?��B� � ��!n���) 	,1977  (  

  
 G@^̂ �8. ]^̂ ),:  �,��^̂ ��SiO2  G^̂ ��C� ��K2O  ���^̂ B�0 � �B��^̂ !#)1976 �(P : �,��^̂ ��Yb/Ta  G^̂ ��C� ��Ce/Yb  �J�^̂ �#)1982  �(
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8���^̂ ���  �G^̂ #�A � "^̂ �@�) �^̂ �19722 �(:  �,��^̂ ��SiO2  G^̂ ��C� ��K2O/Na2O     ��^̂ � V�^̂ ���# � V�?^̂ � ��^̂ �L0 8^̂ 3-
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 O�?-1  .���Y ���� � �k�� ��B_, �_��k ������� ��"60 	, G_�N o����  Z!N��ppm  <�� ��ICP-MS  

KS1 KS6 KS12 KS32 KS54 T3 T5 T8 

 

SiO2 
77/48  38/46  49/48  97/45  11/46  43/46  86/46  63/48  

Al2O3 
04/14  53/13  46/14  89/13  98/13  57/13  61/13  23/14  

Fe2O3
(T) 45/8  75/9  68/8  72/9  85/9  5/9  54/9  86/8  

MnO 12/0  14/0  12/0  14/0  14/0  14/0  13/0  12/0  

MgO 94/6  51/7  84/6  57/7  48/7  96/8  29/8  75/5  

CaO 92/8  49/9  98/8  58/9  76/9  26/10  25/10  52/9  

Na2O 04/5  22/5  5 37/5  24/5  73/3  27/4  65/3  

K2O 92/2  1/3  04/3  16/3  75/2  42/2  7/1  87/1  

TiO2 
06/2  37/2  16/2  36/2  41/2  85/1  92/1  00/2  

P2O5 
19/1  56/1  22/1  6/1  6/1  02/1  08/1  97/0  

Total 67/98  91/98  1/100  95/98  2/100  100 51/99  63/98  

Sc 14 13 14 13 13 17 17 

 

14 

Be 3 3 3 3 3 2 3 3 

V 157 169 162 172 171 164 175 179 

Cr 230 190 180 180 170 290 270 120 

Co 32 34 32 35 34 41 39 33 

Ni 120 120 110 120 120 210 180 120 

Cu 60 40 40 40 40 70 50 50 

Zn 110 120 110 130 120 100 100 100 

Ga 22 22 23 23 23 20 21 22 

Rb 58 73 59 75 64 44 33 22 

Sr 1368 1486 1384 1505 1724 1684 1817 1881 

Y 23 28 24 27 27 21 22 21 

Zr 263 294 268 300 303 220 233 253 

Nb 58 73 61 78 76 41 43 43 

Mo 6 8 7 8 7 5 4 2 

Cs 7/1  4/2  7/1  4/2  6/2  1/1  4/1  3/1  

Ba 954 1262 975 1293 1497 990 1009 1541 

La 1/82  101 7/83  103 101 2/94  7/95  7/87  

Ce 155 191 155 197 192 179 182 170 

Pr 6/16  4/20  7/16  1/21  5/20  8/19  20 7/18  

Nd 62 6/77  3/62  9/77  5/77  8/72  7/74  6/69  

Sm 11 7/13  1/11  8/13  3/13  6/11  4/12  11 

Eu 98/2  65/3  95/2  74/3  79/3  25/3  49/3  22/3  

Gd 5/8  8/10  5/8  7/10  4/10  3/8  6/8  1/8  

Tb 1/1  3/1  1/1  3/1  3/1  1 1/1  1 

Dy 1/5  5/6  2/5  2/6  4/6  8/4  1/5  1/5  

Ho 9/0  1 9/0  1 1 8/0  9/0  9/0  

Er 1/2  6/2  2/2  5/2  6/2  3/2  3/2  3/2  

Tm 27/0  31/0  26/0  31/0  32/0  28/0  29/0  28/0  

Yb 5/1  8/1  5/1  6/1  7/1  6/1  6/1  6/1  

Lu 21/0  23/0  2/0  23/0  23/0  23/0  23/0  23/0  

Hf 1/5  6 2/5  9/5  9/5  5/4  6/4  5 

Ta 3/3  3/4  4/3  3/4  5/4  3/2  4/2  5/2  

W 2 2 3 2 2 2 2 1 

Pb 12 13 11 11 11 16 13 15 

Th 12 1/14  1/12  14 2/14  10 9/9  3/10  

U 8/2  2/3  8/2  2/3  1/3  3/2  4/2  3/2  

  

87  



��������	 ���� �� ������� ����� ����13����� � 26  ��!�	 � "���# �98  

 

 

 P���� �_��k R,���p0 ?���  

���� 	?��K ��l�� � � $�	7 ���&� �.�%  ���� $�2

 �)���;&2 � �����.��) 3 ���. q*	� �7 38�� ��D6�E�

1989H;�) ���� T�	/ � ��G�!7 (9 - .(r6� $��6�

 �.�% 	?��K �
��.�	"����  ��&�����D6�E� ���� $�2  �7

 � �� ���� T2(� $�2  �NE��/ � ��/ y��J V 	0

�'4�  $�L8 @��&. 	?��K ��  (LREE) 	?��K 3& �7

 ���� @��&.(HREE)  )����� ��2� . ��8 	N/ ����

���&� � � )��; )1 )��;  ���'�% �7 �2��	7 �2 .��	


 $�	7 �� ��&'_� ����M �
�� ���&� $�2 LREE �� )��/ 

 �. � � �;  :34	
 	l� ��)�eLREE �� 	/��
���� �2 

HREE ��'�2 �2  ��	�7 � ]�;�	.)1976 �( �;&�

 �� � �&
�� CR�=/ 	P� �� 3�(� $�2  �NE��

 �K�7 �. $	� � H��K .����7 ��� O.	&'���M �
�� 

(� $�2  ��_�� L ��LREE  �2�� ���  �. 3� � �

 � �(� �2 	4 V-��� �� :����H�;�/  ���  ����7

 �	'� �)2001.( (� � � �8�� )��7 ��>�"  �� �2HREE 

�� ��  F�K � �6�0/ ��4 �� 3���
 )���� �X�7 �7 )��/

 ���e .3���� @�Y� ��6�/ �� �	4 �� ���. � � 3.����

 ���_) T. ��U7 @�A H?�_ �'6���7 $�2�&
��2  �/3 

�� �'��
 (�?�� ����7 �7 @�A H&K �  _� �� �� � ��&'

����=� 3���
 $-  �. 3� ���'4� ��0/� 3�6��	6 H��I�

 ���_ V&K ��100  �������2) 3� qX�� $	'��5�.

2014.( 3l5M $�2 $R�7 ����7 LREE  Le�. C�*��

@�A  Q��� L  �7 ��U7��M ��� 	?��K �� LREE  ��

 )����� �2����NK �7 . ) C����1982 � ���.�� � (

) )���;&22005 �( ��M  �� �
��LREE  �7 38��

HREE �ZU�� (� $ L6�. � �6�;61 $�2 �6�;61

�� ��M .���7 �
��LREE (� � � �� �� �G�'� �� �2

���. V 	0/ �)���;&2 � Le�2) �22002 ��6�� q8�� � (

 �� ��MLREE  ��*�/ H7�X (��� ��M q8�� L  �����)

��� L  ���� �.�% 	?��K �5. 36�_ �� .3� ��2�. �

 ��La  L8 �.�% ���� 	?��K)LREE �/ (Lu  	?��K)

 ���� �.�% ����HREE�� )��� ( T2 .��2� R�7 ���e

38�� )��7 $�2 LaN/YbN  �LaN/SmN  �SmN/YbN 
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Abstract 

At the structural of Sanandaj - Sirjan, Zone of Iran (Kurdistan providence) Kuh-Siyah and 
Tahmoures young volcanic rocks are exposed. The main phenocrystals of these rocks 
consist of olivine and clinopyroxene. These metaluminous rocks are combinations of trachy 
basalt, basalt to havaiite have shoshonitic to alkaline affinities. Based on geochemical 
studies, the partial melting of a garnet - spinel Lherzolitic source was responsible for the 
magma generation. The basic rocks, have LILE enrichment and low content of HFSE. 
Enrichment of LREE can influence magmatic evolution (High depth and low partial melting 
degree) and tectonic setting of the formation of rocks, attributed. Significant depletion of 
HREE could be as a result of residue of the mineral garnet phase in the liquid production 
process. The studied alkali-basalts have all the high Nb basalts signatures such as Nb>18 
ppm, Sr/Y>25, La/Yb>14, low Rb/Sr and Yb. Hence these are high Nb basalts, but isotopic 
investigations are required to confirm it.  
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