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Abstract: Acidic and basic volcanic and intrusive rocks of Harzandat-Divan Daghy as 
individual masses, are located in North and Northwest of Marand (Harzandat) and South of 
Jolfa (Ghareh Gose-Divan Daghy) trending NW-SE.These rocks are located under Permian 
progressive deposits, which are covered by an igneous sole unconformity. Lithological 
composition of the acidic volcanic rocks ranges from dacite, rhyodacite to rhyolite, and basic 
volcanic rocks range from basalt to basaltic-andesite, where as plutonic rocks are of quartz-
syenite. Major minerals of the acidic volcanic rocks and acidic intrusive bodies are quartz, 
plagioclase and K-feldspar and of the basic volcanic rocks are plagioclase, pyroxene and 
olivine. Minor minerals of these rocks are biotite, amphibole, sodic pyroxene, apatite, titanite 
and zircon. Emplacement of intrusions was in shallow depths as dyke, sill and small stocks 
and are of A-type. Studies show that acidic volcanic rocks are cognate to intrusive bodies and 
these rocks are A1 type. Basic volcanic rocks plot in two field on the discriminant diagrams 
for basalts: oceanic basalts and within plate basalts, therefore two possibilities may 
reinforced:1) either these basalts are the remanents of early Paleo-Tethys oceanic-crust or 2) 
these basalts were erupted in post collision and within plate environments perior to acidic 
eruptions and intruding of acidic masses. With respect to shoshonitic characteristics of these 
basalts which have been determined on the basis of immobile elements, and considering 
absence of shoshonitic rocks in oceanic environments the latter idea seems to be more 
acceptable.                                      
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Rhyolite Application 

AR3f2 DR-15 AR3g2 ER-15 BR-3 Sample name 
Value Value Value Value Value Unit Compound 

h�/����/����/��~�/�~h�/��%SiO2

��/����/��h�/����/����/��%Al2O3

��/�~�/��i/���/���/h%Fe2O3

ii/���/���/���/�h�/�%MgO 
�h/��~/���/���/���/�%CaO 
~�/�h�/h��/���/�~~/�%Na2O
��/hi�/���/hh�/h�h/�%K2O
��/���/���/��i/���/�%MnO 
h�/�h�/�h�/�h�/���/�%TiO2

��/���/���/���/���/�%P2O5

����~��ppm Cs
����������ppm Ga 
�����ppm Mo 
���i���i�hppm Sn 
�h����~��ppm Ni 
�ii�i�����i���ppm Rb 
�i��i�����h�hppm Sr 
�����i���ippm Y
�i~����~���ppm Cr 
h�~ih�hi�h�~hi�ppm Zr 
h�i�hhh�h�ppm Nb 
�i���h����h���~ppm Ba 
��~��i�i��ppm La 
���i���h��ppm Ce 
����i�ppm Yb 
�����ppm Sc 
���h������ppm V
hi����i��ppm Pb 
��h��ppm Cu 
��ii�ppm Co 
hi~�~~~h�ppm Zn 
���������~ppm Th 
����������ppm Nd 
hhihippm Sm 
�����ppm Ta 
�����ppm Eu 
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Rhyolite Application 

DR-18 ER-13 ER-14 BR-2 BR-12 Sample name 

Value Value Value Value Value Unit Compound 
��/�h  ��/��  ~h/��  ~i/��  ��/�h  %SiO2

�i/��  ~�/�h  hi/�h  �~/�h  �h/��  %Al2O3

�i/�~�/�h�/hi�/h~�/�%Fe2O3

��/���/���/���/���/�%MgO 
i�/�i�/�i�/���/���/�%CaO 
~�/�~�/��i/h�~/h��/�%Na2O
��/���/h~�/���/h��/i%K2O
��/��~/��h/���/���/�%MnO 
��/���/�i�/�hh/���/�%TiO2

��/���/��i/���/��i/�%P2O5

�� ���h��ppm Cs
�~ �������~ppm Ga
����hppm Mo
~� ��������ppm Sn
�� �������ippm Ni
�~ ��� ��� ��h ��� ppm Rb
�� ��~ ��� �ih�ppm Sr
�� ���h��i�ppm Y
�~ ��� �i����� ppm Cr
i�� h�~ i�� h�� ~�� ppm Zr
h� hii�h�~�ppm Nb
��� ��h �i� ��h �ii ppm Ba
~� �~~���i ��� ppm La
�h ��������ppm Ce
�~������ppm Yb
�~���ppm Sc
�~ ���~�i��ppm V
�� ~�h����ppm Pb
�������ppm Cu
h���hppm Co
�� ��� ��h ����ppm Zn
�� �~�����hppm Th
�� ��������ppm Nd
��ih��ppm Sm
�����ppm Ta
�����ppm Eu
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Basalt Application 

CR-3 ER-3 BR-13BR-18CR-2 Sample name 

Value Value ValueValueValue UnitCompound

��/i�  h�/ih  i�/��  ~�/i�  ��/i�  %SiO2

��/�h  ��/�i  �h/��  ��/�h  ��/��  %Al2O3

��/�i  ��/~i�/~�~/��  ~h/��  %Fe2O3

~i/��i/�~�/�~�/iih/h%CaO 

~~/���/���/��i/�~�/i%MgO 

��/�i�/���/���/���/�%K2O

~�/��i/�h�/h��/h��/�%Na2O

h�/���/�~�/���/��~/�%MnO 

h�/�h�/�~i/���/���/�%TiO2

h�/���/���/���/���/�%P2O5

�h� ��� ��� i�� hh� ppmBa 

�h ����i��hppmCe 

h� ��h�~~~ppmCr 

�����ppmCs 

�����ppmEu 

�h���ppmHf 

�~ �h�h�h��ppmLa 

��ih�ppmNb 

�� �����i��ppmNd 

�� ����i�hppmNi 

�� ��������ppmRb 

�� ���h�i�~ppmSc 

ii���ippmSm 

i�� h�� ��~ h�i ��� ppmSr 

�����ppmTa 

�����ppmTb 

�� ��i�����ppmY

�����ppmYb 

�~� ��� ��� �~� ��� ppmZr 

Basalt Application 

DR-23 AR-2e BR-20 BR-16 Sample name 

Value Value Value Value Unit Compound 

��/i�  i�/hh  ��/i�  ��/i�  %SiO2

�h/�h  ��/��  ��/�i  ��/�h  %Al2O3

��/��  ��/��  ��/��  i�/��  %Fe2O3

h�/���/���/���/~%CaO 

hh/���/~��/���/�%MgO 

��/���/��i/�h~/�%K2O

��/i�i/�i�/���/�%Na2O

��/���/���/��h/�%MnO 

�h/��i/���/���/�%TiO2

i~/���/���/��~/�%P2O5

��� ��h ��� hhh ppm Ba

�� ����h�ppm Ce

�h����ippm Cr

����ppm Cs

����ppm Eu

i���ppm Hf

�� ���~��ppm La

�� i��ppm Nb

�ih hi�h�~ppm Nd

�i~��i�ppm Ni

~������ppm Rb

�� ���h�hppm Sc

�i ����ppm Sm

��� ��� �~� �hi ppm Sr

����ppm Ta

����ppm Tb

�� ������ppm Y

����ppm Yb

i�h ��~ ��� ��� ppm Zr
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�/�~�/ii�/i%Fe2O3

��/���/�~�/�%MgO 
i~/���/���/�%CaO 
i�/�~�/���/h%Na2O
~�/i��/i��/h%K2O
��/���/��h/�%MnO 
��/��~/���/�%TiO2

��/��h/��i/�%P2O5

��������~ppm Rb
�h��ii���ppm Sr
������ppm Y
��������hppm Zr
���������ppm La
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���ppm Eu
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����ppm Cu
���ppm Co
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���ppm Th
����i��i�ppm Ba
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% !7l�) S��l  &40l". ��/�l� !l
) �� �:lG:� �K&	 6��"��F

�"*�589�).

<2�Ba(/�� �� Z
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RQ5 �� 6��/�l� 6��0l70*8 �
9"�)6�:� ���b�� XPL �c(��/�� �� Z
&"	�:5%&�:,' �	�.6��070*8 �9"�) 6�:� ���b�� XPL �d(��/�l� �� &"	:l�)&' �	�. 6��0l70*8 �
9"�)6�:� ���b�� XPL.

 نور بازيك منطقه،ي آتشفشاني اوليوين ايدنگسيته شده در سنگها)XPL ،b بازيك منطقه، نوري اتشفشاني در سنگهايفت ميكروليت با)3aشكل
XPL.
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