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�$&�6!"$@0&$56 �� �$-�9 �<1!"7�# �� �<�! �3<');� �0�<> �1
 �) "3C6,h%�$&$% �� !�. �1gh%�%)  ;' "1�� .�$�<
0�

 �$&�6!"$@0&$56 �� ~�	 k6 �);�� �71��  ;
� ��0' .(
0<$�)
�$&$<<<% �� �<<<. �<<<1!"7�# �� �"8<<<j �<<<1g�� ! ;<<<j�� 

�$&�6!"$@0&$56 �. �1�h%�� S
)/	) ;<7�
 .;$�<6) T<$6". �)
 �5j) "j�&B)Z$5$<% �<7 �-�<� �<$5J Q0C:�]v([ �� 2)"<7

 U&% �
�$C$'0KL 2;&7 ;<'  ��83<%) "<% �+1 �B0C:� 2�1
)DG'c.(�$&�6!"$@0&$56  "3�# �� �1 �<1!"7�# ��
;<$K0	 2

 "3�# �� �$&$% ! ��)��7 �6)". 2 "3�# �� �1 �)"J �$6)". 2
�3	"#;�).
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;5X�� ��C' ��E�3�7�. ��{�� �B0C:� �C$'0KL6 "% �+1 4$�0.05@ 2"-$5\E)"
) ^"_��C' �z�


! �) $��6 T�%�&'��3� 1�j�V )26".جدول��� �–:&% ��+	 �@ ! �1!"7�# $&�6!"$��12�) �3	"#"7 �"% �+1 ]c.[
SiO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O Total ��6�

!"7�# 
,h/ch ah/, d,/�a �h/, dg/u hd/h ch/�a au/�, cd/, d,/� �,/ue 8�9$`0- 
hh/ce h�/� ac/v ha/g ad/a ,,/h vv/�, �c/,a ga/h h/h ah/�hh 56$@0&$(�6!"
e/cg h/h h,/h g,/h h/h h/h h/h a,/�e ,e/� h�/h uu/uu L�@
��60 

56$@0&$&�6!"$�
vu/ch a�/, a�/�c �g/, ad/e h�/h ,c/�c au/�, �u/, ec/� gh/ud 8�9$`0- 
g,/cu d/h ce/g cu/, ae/c he/h vg/�a cg/,a ,,/h hh/h uc/uu 56$@0&$(�6!"

25;�$�1 (�6
�2�3جدولj) "j�&B �U&% �12�0.05@ $�B0C:� 4256 "% �+1 $�-%�I� �7  )"C1 "-2]�0� CIPW.
%$&$� !"7�# 56$@0&$&�6!"$�

AZ28 AZ38 AZ1 AZ25 AZ29 AZ30 AZ33 AZ34 AZ39 AZ11 AZ17 AZ22 AZ32 AZ35 AZ37
�{/z� ��/z� ��/�� {�/�� �{/�� {�/�� ��/�� {�/�� z�/�� ��/{� �z/{� ��/{� z�/{� �z/�� ��/{� SiO2

�z/� ��/� ��/� �z/� ��/� ��/� ��/� ��/� ��/� {�/� ��/� ��/� �z/� ��/� ��/� TiO2

z�/�� ��/�� ��/�z ��/�� ��/�z ��/�� ��/�� ��/�� ��/�� ��/z ��/�� �{/� ��/z ��/�� �z/� Al2O3

{�/� ��/� ��/�� ��/�{ �z/�� ��/�� �z/� �z/� ��/�� ��/�� ��/�� �{/�� z�/�� {/�� z/�� Fe2O3

��/� �{/� ��/� �{/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� MnO 
��/� ��/� ��/� �z/� z�/� z�/z z�/� ��/{ ��/z ��/�� ��/� ��/�� ��/�� �z/z �/�� MgO 
��/� ��/� {�/� {�/�{ z�/� ��/�{ ��/� ��/� �{/�� ��/�� ��/�z {�/�� ��/�� �{/�� z�/�� CaO 
��/z ��/� ��/� ��/� ��/� ��/� {�/{ z�/� ��/� ��/� ��/� ��/� ��/� �{/� {�/� Na2O
�z/� ��/z ��/{ {�/� ��/{ �{/{ �{/z ��/{ {�/� ��/� ��/� ��/� z�/� ��/� ��/� K2O
�{/� �{/� {�/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� P2O5

��/� z�/� z�/� z�/� ��/� {z/� {{/� z�/� ��/� ��/�� {z/� ��/�� z�/� ��/� ��/�� LOI 
z/�� ��/�� z�/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�� �/�� �z/�� ��/�� �/��� Total 

�3�
]�0� �-%�I� �
zz/� ��/� � � � � � � � � � � � � h Q
z{/{� ��/{z �{/�� ��/� ��/�� z/�� �z/{� �{/�{ {�/�� � � � � � � Pr 
{�/�� �{/�� z�/�� ��/� ��/�{ ��/� ��/�� ��/�{ � � � � � � � Ab 
��/z ��/� z{/�{ ��/�� �z/�{ �/�� ��/�� z�/�� z�/�� ��/�� z�/�z ��/�� �{/�� ��/�z ��/�� An 
� � � � � � � � ��/� �/� ��/� ��/� ��/{ ��/� ��/� Lc 
� � �z/� ��/� {�/� {�/� ��/� {�/� �z/� ��/� ��/� ��/� ��/� ��/� �/� Ne 
� � ��/� �{/� ��/� ��/�� ��/� z�/� ��/�� {�/{{ ��/�� {/{� ��/{� �{/�� ��/{{ Di(wo)
� � ��/� ��/� �z/� ��/�� ��/� ��/� ��/� {z/�� ��/� ��/�� ��/�� ��/�{ ��/�� Di(en)
� � �z/� z�/{ ��/� �/� ��/� ��/� ��/� ��/�� ��/� ��/�{ ��/�� ��/� ��/�� Di(fs)
� � �/� ��/� ��/� ��/{ {z/� ��/{ ��/� z�/z �/z ��/� ��/� ��/{ �/� Ol(fo)
� � ��/� ��/{ �/� ��/� �{/�� ��/� ��/{ ��/� ��/� �/z �{/� ��/� ��/� Ol(fa)
��/� ��/� ��/z ��/z ��/z ��/� z{/{ ��/� {{/z {z/� z�/z �z/� ��/� {/� ��/� Mt 
� ��/� ��/� ��/� ��/� �{/� �/� z�/� ��/� z�/� {�/� �/� �/� �/� ��/� Ilm 
��/� ��/� ��/� z/� �{/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� �z/� ��/� Ap 
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($�> �;
y� ��":� �)� E)"
) �%�&' ���6 ! �%�&'�057 �5:� ���

�&$ ��-� (0C�2_.$$�6) �)"$5j) "j�&B ;��6�(�2�1شكل ;$/
�1;>)! �� k2	�� $	��)"3�!) ! 4$�B0C:� 42�Y9 
"% �+1 (.�<6)$�1;2
TiO2, Fe2O3, CaO&� �7 $/
�q7 )� k2�3�� $! kK2O, Al2O3, Na2O;��)� ZGB �q7)� E9 �7 .

ابيعناصر كم
�)!)"	�YU&% �� �12)
<@ �B0C:� (K�$�<%) ()�)ppm�, 
56 ��$@0&$&�6!"$��<. �1ppm,g ! �<1!"7�# �� ppm,e �� 
<<%$&$��<<1 .( �);<<��Nb�<<$ <<�! �<<%) k<<6 D<<6 �� /��)
56$@0&$&�6!"$��1)�) "<3C6ppm�(�<1!"7�# �<.)ppmc(!
%$&$��<1)ppmz(<%$�0H<j "2��)� ) .`!;<Xa.(Rb�<$/
&o$3��> (�56 �� ! �3<')� $@0&$&�<6!"$�"<3C6 �<1
�� ! (
%$&$�7 �1$"3+
�)!)"	 (�;<��)� )� .��<M3�) �<G��&o D<7��� ��
��56 �� �q%)! "j�&B �!�$@0&$&�6!"$�*C+o �0�> �1$"2

;<<��)� .) ��<<
� (<<$ E�V<<7 �<<7 $�) Sppmvhh�<<-.� 2)� `!) 
! �3')�Ni, Co �!;> �7 ppmdh �� �� �12;H7 2<� �)"J �-

#$;�" .)
�# �� "j�&B (<% �) T.)"� �7 �1!"7$&$�;<�"3�)!)"	 �<1
)`!;X �7a�0' �HX)"� .(�1�)�0C� ��2C6 "j�&B "6��1 <$^�

�<7 �-��MgO�<$� /<$E)/Co, Ni &� �<7 �<B0C:� �� <$/
k
�)0�C1���-�� Rb, Y, Nb�q7)� E9 �7 28&� �<� E�+<� �-

;1�)DG'a.(�)!)"	�Zr ) �� 
U&% (_. �) D�3�<� �1 <$$ �)"
&�$/
) k��
7�����0')DG'a.(

�<
�@ "<7 �<B0C:� (<
) ���� 2�C#�� �$1�� ^�<$C6 "<j�&B 2
)�)�0<<C�Ce/Yb�Ta/Yb]d([�$&$<<% 2)"<<7 ��3$�0<<'0' �<<1

�$&�6!"$@0&$56 �G19 �1��. �3$�0'0' Q0� �) �1!"7�# ! �
�$5J 
�G19��� �7�
��) �
�$5J �0')DG'c.(

j�&B ($7 �-�� ! ��)!)"	 �7�
��) 2)"7 ��<
��� ! ^�$C6 "-
U&% �7 E9 2U&% D$G+.  �*
�X �) �1�#9 2)"7 �7�+� 2�1-

�+1 �B0C:� (
�Y9 2�1 �<7 �-�<� �<6 �.0-G&B �)�0C� �"%
 U&% (
) 2)"7  ;' ��:&1 �7 �$�!) �3'0# ;' k$%". �1)DG'

g.(�$&�6!"$@0&$56 �� ��)!)"	 ^�$C6 "j�&B "3+$7 �1�h�<. 
gh �3'0# �7 �-�� "7)"7 �<� E�+<� �$�!) 2�<G$��> �� ;<&1� 
Nb �3'0# �) "3C6 ���9 �� �<%) �$�!) 2."<7  !�<BNb �<�. 

�#;' �) �
�1HFSE !�) �#;' �&mBa, K, Sr, Ti (
) �� 
��  ;1�+�  !"#�0'.

�&m �1!"7�# �� �) ;
;<' �#;'U, Th, Rb, Ba, K, Pb  
�) �X0. D7�J !Sr, P, Eu, Gd��  ;1�+� �0<' .�<�. �#;<'

 �) �I�)!Nb, Ta, Ti, Hf, Zr��  ;1�+�  !"# (
) �� �0' .
"j�&BLILE D$-J �) Rb, Ba, U �-�� 2��:&�$7 �1!"7�# �� 

�� E�+� 2;
;' ;&1�)DG'g.(
�$&$% ����. �1 �) �#;'Ta, Nb, Ti /<$� !Ba, Sr, P 

�%) �X0. D7�J ."3+$7 D7��� ��LILE ;&��� Rb, Th, U, K 
# (
) �� ;&3�1 E)!)"	  !")DG'g.(
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;5X�� ��C' ��E�3�7�. ��{�� �B0C:� �C$'0KL6 "% �+1 4$�0.05@ 2"-$5\E)"
) ^"_��C' ���


 �3�3جدول/:. �
C6 "j�&B �$�B0C:� ^�2�0.05@ $56 "% �+1 4$"-.

0C�$$C6�(� ._3شكل "j�&B �)"$�1;>)! ^�2	�� $	��)"3�!) ! 4$�7 �-�� �B0C:� 4MgO .�$E)/Co, Ni) �� 
U&% ()/	) �7 �1
&� S$/
k
7$��> ��  ;' "3+$�);�� �) �GRb, Y, Nb�)!)"	 ! �%)  ;' �3%�6 �Zr) �� 
U&% (_. �) D�3�� �1$$&� �)"$/
��) k
7�����0' .��� kK�B ;&

5-J DG'��%) .

%$&$� !"7�# 56$@0&$&�6!"$�
AZ28 AZ38 AZ1 AZ25 AZ29 AZ30 AZ33 AZ34 AZ39 AZ11 AZ17 AZ22 AZ32 AZ35 AZ37 

g/gh g/�ev �hch ��cg �,vg ddv ��,h uag �heh ,/uh ,ud �/d ,d, g/��d a/da Ba 
�hd g/��, ,/v� e/,d g/va g/dg c/uv dv g/�h, �/g a v/h a/�c e/, d/, Rb 

d/c, �u� �hdh �edh �,ah �,vg �ggg �vgh g/�ca g/�cc ��hh ,/u, ,hc �heg g/�,a Sr 
d/,a d/,e g/,� ,a ,g e/,h v/,e ,/,a c/�u a/�c v/�� g/�, �/�, �� c/�, Y
e/cu ,d� c/u� a/gv ��� u/dc e/gg g/eh �/d, a/av ,/,, �/,g v/aa ,/a, �/,u Zr 
u/g e/v ,/a d/� g/v g/, c/c d/, ,/a a/h e/h ,/h g/h a/h v/h Nb 
uu/c a/ac dc/d eg/, ga/d d/c g/a g�/v ce/g gu/h ,c/h ��/h da/h c�/h av/h Th 
aa a� �c g e �c ,g �e �v g< �d g< g g g< Pb 

�/�d c/,, c/�d v/�u d/�e ,/�v e/�g c/�e �v d/�g g/�d v/�d �g ,/�d e/�v Ga 
ae ,a e, ev gd u, dh ud ug u, da uu ug vh u, Zn 
�, d� ��h �d, ,ha �a, �,, �e� �dv �d au� �a ac u ,d Cu 
d g �e d ,c ,u g e ,, vh u va dh ca gc Ni 
vd cu ahe cca ,vg age ,,, aav aea ggc ceh vdc ghu agg geh V
a/� c/g a/, v/� d/, , c/� e/� e/� c/� � ,/� a/� a/� a/� Hf 
e,/h ce/h ,/� c�/h de/� ud/h ,v/� ge/� g�/� hu/h hv/h h,/h a�/h he/h hd/h Cs 
� u/h a/h ,/h g/h ,/h g/h ,/h a/h �/h �/h �/h �/h �/h �/h< Ta 
u/, a/c c/,v ,/ac v/av e/au v/�� g/,v c/ch vv ,/ca �/dv va a/ae v/d, Co 
ec/h g�/g �a/, ga/h ad/, ,,/� du/h hg/, dc/� �v/h he/h hg/h ,g/h �a/h �e/h U
�h d u u v �� c �h g d u u c u a W
� � � � , � � � � , � , , � � Sn 
,< , , ,< a , ,< , ,< ,< ,< ,< ,< ,< ,< Mo 

vh ch gh ch eh ��h ch ch ch �gh ch gh ch gh ch Cr 
�< �< �< �< �< �< �< �< �< �< �< �< �< �< �< Ag 
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($�> �;
y� ��":� �)� E)"
) �%�&' ���6 ! �%�&'�057 �5:� ���

(�2U&% �12�0.05@ $�B0C:� 42��  7&;4شكل  ��83%) �7 "% �+1 t�)(5J Q0C:� �)�0C� $��
% �7 �-�� $5$Z]v[!^(H. �)�0<C� $<$ (
U&% Q)0�) �'"%�12�Y9 
�B0C:� �� �0X0� (2~%0.  ;' �K)�) "% �+1 ]d[E�+� �6 ;&1�21�� $G19 ���5J$��
56$@0&$&�6!"$�! �<1

�0'0'$3�% ! �1!"7�# $&$��%�1 .

%"� �12�B0C:� t53�� 2� )�0C� !� !"#� ��� "j�&B �)"�.0-G&B� 6�V$$._2 (�*50شكل �+1 .����
��<% ��:&�7 "2�)]e[ ;<' �<3	"#
�%) .��0C� ��3	� �7�+. �7�12�0' �X0.  !"# "1 .

يعناصر نادر خاك
1�#9 l;1 �7��))"	
�1;&2�0. �7 �3�7)! $_. !  �);<# ;<$$ �)"

;H726". �$6�V ���� "j�&B T�U&% �12%�"7 ��0� ��-�<� 
�;<<<&6 �<<<7
;�;<<<' ��<<<:&1 �<<<7 �.0<<<*�) DG<<<'2REE 

56$@0&$&�6!"$�-�<� ^;<I. �7 �1���0<� �� P�<7 �C<% �<7 
LREE ' !$8&� T���
�C<% �7 kHREE <� [�+<� �-

�0' .� ���-B �7
<' "<@ S<�7 "<*$T)<
�� 0<*�) (MREE 
��m9 �C�J ! � ;'  ;1�+�
�@ ! (
����@ ���> E9 <$ ;<'  ;

الف

ب
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;5X�� ��C' ��E�3�7�. ��{�� �B0C:� �C$'0KL6 "% �+1 4$�0.05@ 2"-$5\E)"
) ^"_��C' ��{

�%))DG'g.(1$7 �$��:&�2��0<� �� Eu !  ;+<�  ;1�+<� 
)
@ 0*�) DG' �) "�&B ($!"2�%)  �"6 .�)!)"	�)
�� "j�&B (

�1!"7�#2%�"7 ��0� ��h)��0� ��HREE ( �.�hh)��0� ��
LREE ( �;&6 "7)"7
�%�1�.0*�) 2"j�&B  ;' ��:&�7 REE 

)�)�2<<' $<<8&� T�)P�<<7 �-�<<�2LREE/HREE ( �) � �0<<7
HREE �. ��) !LREE &m ��<%)  ;' .) �� <
 <1 0<*�) ($�

�.�#;'���+� ��)Eu C�  ;1�+� ��0')DG'g.(0<*�)2
REE)"<<72<<% $&$�<<' "<<@ �<<1$�) � �0<<7 TLREE<<&m ��) !

HREE �. ��%) .�)MREE �. HREE <' �q�<� 0<*�) DG
��0� �� ! �%)Eu 7$��:&�28&� �<�  ;1�+� ��0<')DG<'

g.(�)!)"	�6�V ���� "j�&B Q0C:� �56 �� $@0&$&�6!"$��) �<1
�7$�1;>)! �2�<%) "<3C6 T<.)"� �7 �B0C:� )ppmgh�ch.(

6�<<V ���<<� "<<j�&B Q0<<C:���<<1!"7�# �� 2�) "<<% �+<<1 
56$@0&$&�6!"$�7 �1$% �) ! "3+$&$�3C6 �1  �07 ")�!;<> ��

ppm�gh (% �� !$&$��7 �1ppm,�h��dg��;%�)`!;<X
c.(

و بررسي  بحث
و خاستگاه جايگاه زمين  ساختي

���<6 T<$6". (3<')� �<%� �� �<7 �<X0. �7 �� �0<X0� 2�<1
 �5<j) "<j�&B �<�)!)"	 �) �!"7�<# ! �$&�6!"$@0&$56 2�1;>)!

 �05-. ~$I� ($$H. 2)"7 (�6!"$@0&$56 �� �0X0� ;'  ��83%) .
���6 (
) ��3	� �7�+<� !"7�<# ! �$&�6!"$@0&$56 ;>)! !� �� �1
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