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Abstract: Both Sangan and Tannurjeh magnetite deposits are Iron-oxides 
type. Geochemistry and petrography of source rocks at Tannurjeh and 
Sangan were studied in detail. The source rocks at Sangan are compused of
quartz hornblende alkali syenite porphyry and quartz biotite-hornblende 
alkali syenite porphyry ; while The source rocks at Tannurjeh varies between 
hornblende quartz diorite porphyry and hornblende granodiorite porphyry. 
The Au content of Sangan deposit is up to 32 ppb, while Tannurjeh contains 
up to 700 ppb Au. Based on major oxides analyses, the source rocks at 
Sangan is ultra-potassic (K2O is 8.5 to 13%), but in Tannurjeh the K2O is 
lower than 3.5%. The MgO, TFeO, and CaO content of Tannurjeh source 
rocks is higher, therefore the rocks are slightly mafic in comparison with 
Sangan source rocks. The content of HFSE elements such as Cu, Ni, Co, Cr, 
V are higher in Sangan source rocks and the LILE elements such as Th, Zr, 
Ba, Rb are higher in Tannurjeh source rocks. The La and Ce content of 
Tannurjeh is higher. At Tannurjeh the Sr and Zn content is higher while at 
Sangan Nb and Y is higher. The source rocks for IOCG deposits in Chile, 
coastal belt of Peru, and kirona areain Sweden are high to medium K-
content, and alkaline to calc-alkaline diorite-monzonite-granodiorite; there 
fore the source rocks at tannurjeh have very ligh similarity in composition to 
these rocks. 
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 �� �����i/] �� � ���@ ��R�@ 
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��
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��� . ��9��TFeO) ��� =��
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)9&  .��,�M
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&E � h�
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����
�
� P .�@���� �)�? ��� /���

 ������(��@ %��	 
A)�9� �� A) ����x�
7� 
2�A2� (%(��	 ���4 =��2'��  9����: S�:�� � 

� ���� �� '���� 
2�A2� 9����: � '����
2�; �� ?
�� ��� %:/��� %&���� �(��@ �� 

��	 
A)�9�MP) �I:�).I> (9���9����: ?')��)�9����: 
;�� � =��2 ')��)�����	 � ')��)��
 '��) 6A�` .( ��
U� ���@ R�@ %@ %7� � �)�K2O%��,� ��  ���@ R�@ � ����� =��TFeO  ?

MgO ? �CaO%��,� �� 
��@ %&���� =�����	.
 I!'�>)9K�M%��,� 
7N� =��
� !�  ��� =��/�������� .

San-5 San-4 San-3 San-2 Wt%
nF/`iG`/`iFE/``Ei/`GSiO2

h`/Hhi/Hih/HEE/HTiO2

ih/gh`n/ghn]/ghE]/gEAl2O3

iE/FhF/F`h/gFE/gTFeO

Hi/HgF/HHi/HHh/HMnO

]n/HGE/HnF/Hhn/HMgO

iG/FHh/EGG/FHn/ECaO

ng/HiG/gHH/Egi/FNa2O

]g/gFhE/gggi/nGH/]K2O

gG/Hg`/HFF/HgH/HP2O5

EH/gFG/gHH/gEn/FL.O.I

gi/gHF`h/gHgiH/gHHFi/nnTotal

 I!'�@)9K�M%��,� 
7N� =��
� !�  ��� =��/���%&���� .
TM-7 TM-6 TM-5 TM-4 TM-3 TM-1 Wt%

Gh/iGhi/iGFh/`F`g/`En`/`EE]/`HSiO2

`n/HGg/Hi`/Hi]/Hii/H`H/HTiO2

FE/giEH/giFn/gh]F/ghiH/ghgi/ghAl2O3

Gi/GgG/]hg/`g`/`i]/iin/FTFeO

gh/Hgh/HH]/HgH/HHn/HH]/HMnO

`E/Fgg/E`g/FHi/Fg]/FFF/FMgO

iF/GGn/GnF/EFi/Hin`/h`g/`CaO

gG/Egg/EgF/EFh/EnG/F]h/`Na2O

EF/FHn/FEi/EF`/E`G/EtK2O

FF/HFE/Hg`/Hg`/Hgi/Hgh/HP2O5

]i/H]G/H`g/gnH/HEn/gHE/hL.O.I

F`/n]nG/n]Ei/n]gE/gHHHH/gHH`h/nGTotal
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 I!'�A8��B�M%��,� 
7N� =��
� !� ���� �@ |���  ��� =��/�������� 
San-5 San-4 San-3 San-2 

GE/]H]/n`i/nhH/gGQ

GH/iGih/`GHG/ihhg/igor

hG/EnF/ggEn/Fign/g]ab

E]/Hg`/gan

G]/hnF/Enh/h`E/Fdi

hy

EH/FG`/E`F/g]F/Ewo

GE/EFH/gac

`G/H`H/Hmt

]G/H]i/Hgg/HHn/Hil

Fg/HgF/g`h/gFE/ghem

En/HEG/Hig/HFE/Hap

gn/gGH/Htn

C

]i/gHHEG/gHHiH/nn]`/n`Total

HHhn/gHg/`AN

� =6J4��%��,� '�1 ��� =��/���� �����  ����,� �� %&����K2O-SiO2.
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 =6�K ��� =�������/��� ��� %@ |��� 0�8��B� ���� �@ %&���� � ����� %U3�� �� ��� 
C.I.P.W.

 I!'�h8��B� M%��,� 
7N� =��
� !� ���� �@ |���  ��� =��/���%&���� .
TM-7 TM-6 TM-5 TM-4 TM-3 TM-1 

ng/gHEH/gH`h/gGHh/g]gF/gn`n/]Q

Gg/gEEi/gF]H/gnF`/gn`n/Fgor

]F/F`EF/F`hH/F`hF/FGgE/Fi]]/iGab

h]/FH`g/FgHn/giFG/g`En/ging/Gan

]H/gF]G/gFGF/FFF/GGi/`nE/ggdi

GH/Gi`/n`G/gHiE/`gG/`hy

`g/Ewo
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g]/EFH/Enn/FHF/EnG/FgH/Hmt

Eg/gEi/gH`/ggH/gHh/ggh/gil

HE/Fhem

ig/HiE/HEG/HEG/HEi/HEF/Hap

tn

C

hg/nGgH/n]Gh/n`FE/nn`g/n]`g/nETotal

Fn/hEgH/hiEG/E`Fh/EGnn/EGHF/gFAN

)9K� L)�(�Mgi%��,� �� 
T�� ���T �=��2�
& �� %&���� � ����� =�i � `�
� %-��� 
�� .
%�;I� 6@�4 0��I(�� ��� �� �N��T �)� ��
U� �� =�/���
� �
���� %U3�� �� ���.
%��,� �� |�)����� ��
U� �� �D:�
; ����� =��ppmh`
2�; �� ?'�� %��,� �� %: =��
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� {� ��
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U� %&���� =��

 =R�@ {�ppmg] �� � ���@ ppmgFF
� 9�� 
�� . 
���,� =�� ��
U� ��)� �N��T[�� 9�� 
%��,� ��'�� ��R�@ %&���� =�� . ��
U� �� ����� �� ���T �)�i` �� ppm`F 
2� '�� ��C(� 

 =R�@ %&���� ��ppmG` �� � ���@ppmggi
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��) 6A�n.(
%��,� �� |�)
�@�� ��
U� ��� =��/��� =R�@ ����� ppmF`] �� � '�� ppmEgi


�
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U� �)� %&���� =��iH �� ppmgg`C� � ��
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��  0�x�
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2�A2� . {AT
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U�'�� ��R�@ %&���� =�� . �� ���T �)� ��
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2�  �� ��@ %&���� =��ppmEFh
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San-5 San-4 San-3 San-2 ppm
hihgh`F`V 

iG`n`niGCr 

n]i/`iCo 

EhEEEhEHNi 

nFgH]iCu 

iG`Fi`EgZn 

EgiF]GFGiF`]Rb 

nhgEGgh`g]hSr 

nh]nnngHHY 

FF]FnHFGEF`iZr 

FhEHE]hENb 

ttFGtLa 

gGGnGHh`Ce 

g]F]gGhEg]hngG`nBa 

ihGhnEgg]Th 
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 I!'�K)9K� L)�(�M%��,� 
T�� �N��T 
��@  ��� =��/���%&���� .

TM-7 TM-6 TM-5 TM-4 TM-3 TM-1 ppm
g]FgGngFngFhggFnEV 

`ighngGhFgHFgHiECr 

F]FEgnFHg]g`Co 

hiE]hHhFh]hiNi 

gFFgHi`i`iiEg]Cu 

ggiggHG`gHigHF``Zn 

`HiEggggHhgg`iHRb 

hgGhFHEFiEEnEFhhFGSr 

]iE`EFhHhnY 

nG]ng]gg`Eg]nEFhZr 

gtgigEghEiNb 

gniFGFGgggGLa 

gFhgiHgHGggGggiGECe 

gHgigHH`gEgEgFg]gFnigFGiBa 

tthnhGhHgg`Th 

 =6�L )�U�MCo-V%��,�  ��� =��/���%&���� � ����� .

 =6�M )�U� MCr-Ni%��,�   ��� =��/���%&���� � ����� .
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 =6�N )�U�MZn-Cu%��,�  ��� =��/���%&���� � ����� .

 =6�>O )�U�MSr-Rb%��,� � ��� =�/���%&���� � ����� .

%��,� �� |�)�()� ��
U� =R�@ ����� =��ppm]n
2�; �� ?'�� %��,� �� %: %&���� =��
 %@i��ppmhn'��%!%��,� �� �(,! '�� ����� =�� .%��,� �� 9�� |�)�� ����� =��

 �� �(,!ppm]H'��
2�; �� %��,� �� ���T �)� %: �� ��@ %&���� =��ppmGF'�� � 
 ��ppmgiH
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��) 6A�gg .(
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U� %&���� �� %:S7p� �)� ppmgi'��  . %��,�TM-1 

 =����ppmEi |��@�8� '��)  6A�gF.(
 ��� �� |����:�)� ��
U�/���'�� %&���� �� ��R�@ #�,K� �� �����  . |����:�)�
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� 
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�� %&���� �� %:
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U�/��� �� ��R�@ ����� 

 ���/���'�� %&����  . =R�@ ����� �� P)��@ppmgGhE
2�; �� ?'��  %&���� �� %:
 ���T �)� ��
U� �D:�
;ppmgEgE'��)  6A�gE.(
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��XRF ���@ 
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; �� ��)� hH ��ppmgg` |�)��� %(���
��)  =��2�
&i � `.(

 ������
����	� ! $��	
 ��	� �	 P
� �
�	�� "�9���?�+ %��� �) Iron-Oxide

'�� ����� %@K�(� %@ 
@�)M j�73� "��@��o�(�! =���(����> 
��!" '�(��� �� IJ ���; 
 ?����� '�(��� %@ '8 � %&���� ���/��� ��� �@ ����� /��� P�� =���� ��! 
��@ 

 w�� '�(���Iron-oxide?
�( � =���(4� 
; �� IJ =���� %! 
� % )�U�  .7,& ��M�)� 

=6�>> )�U�MCe-Y%��,�  ��� =��/���%&���� � ����� .

 =6�>@ )�U� MNb-Ce%��,�  ��� =��/���%&���� � ����� .
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 =6�>A )�U�MBa-Zr%��,�  ��� =��/���%&���� � ����� .
L&


� �)��* �)��* %@ ���� 
7�� 
�@�,! '�(���)6D�El Algarrobo ?El Dorado?Cerro Negro

 �El Romeral( ��> 
7;�� 
�@�,! �)��* ?)  6$D�Marcona ?Eliana � Monterossas(  �)�$�* ?
�;�� ?
�I�� o�,�MEl Laco
7�� ?�;�� � M ����� 
-�� �� �����! �!� .   �� 
$��@ =I$J ��
U�

 o�
& �� ���� ��! �)�G�� �
�� '.
 I!'�L )�U�M �@ %&���� � ����� '�(��� =IJ ��@


=��(�(���Iron-oxide]i ?gg ?]� gh�� g][.
�� ��! |�� IJ(ppb)
����� �D!�
;EF
%&����iHH

El Algarrobo=���(4� 
; ��
El DoradoFFHHH

Cerro NegrogHHH
Marcona=���(4� 
; ��
LaurinojaFHH

 )�U�M�  ��/������� ?M � ����� 
T�� �N��T 
��@ � 
7N� =��
� !� 0����C� 
 =��2�
& �� %&����] � n'�� �
� %-���  . )�U� �� 6N�; P�� L)�(�M ��� 
,���-. /���

�@ %&���� � ����� #�� '�(��� �)��* ��)�Iron- oxide�� 
����8T  :
gt ��� /���,� M #�� =��(�(��� Iron- oxide�����  �2�: �� �2�A2� =
��� �� Q���
; =

 �2�A2��(��@ � 5�,T %,�� ��@

�( � 5�,T  .
Ft ��� S�:�� /����7: �@ ����� M'�� 0��_(� '�(��� ��)� �)��*  . � %&���� �)��* ��)�

 �
� % )�U� =����/�����  �� ?
�( � ')��)�����	 � '���9��� ?')��)��9��� ?')��)� 
;

2�;����� �� %: ��� '���� 
2�A2� 9����: � '���� 9����: ?/���'�� �
� 
���A��  .

Et ��� /��� ��
U� �@ ����(>��(2� #�� �� ����� K2O 
;�� ]��gE
2�; �� ?'�� 
N�� 
 ��� %:/���'�� Q��(� P���(> �� R�@ P���(> #�� �� �)��* ��)� � %&����  .
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ht =��
� :� ��
U� TFeO ?MgO ?CaO? � Na2O ��� �� /��� �)��* ��)� � %&���� 
 #�� '�(���Iron- oxide ��� �� ��R�@ /���'�� �����  .

it
,� ���� �� 
��
�� 0����C� ��)� =��
� :� 
��� .
` t ���T V
� ���� �����: � %&���� �� 
N�� 
	
� 
�p 
2�; �� ?
�� ����� �� %:

'�� ��)�> .Cr � Ni���� �� =��)� 0����C� 
� 
��� . ��
U�Cr � ����� �� %&���� �� 
'�� ��R�@ �����: .

Gt ��
U� Cu � Zn�� �� #�,K� �� �� %@ '8 � ����� �� 
2� '�R�@ �����: � %&����
��)�>'�� �� .

]tRb  ��� �� /��� ���� 
(���� =���f@ �� � ����� Raing Lake�����: �� � '�R�@ 
 � %&�������f@ ��)�=��: ��)�> ��� ��'�� .Sr�@  {AT Rb'�R�@ �����: � %&���� �� .

ntY'�� ��R�@ �����: � %&���� %@ '8 � ����� ��  .Zr
,� ���� �� 
��
�� 0����C� �� � 


� �
)� %&���� �� �� ��
U� �)��R�@��� .Nb��
U� �)�(��@ 9�� �� � �
� ���9	 ����� 

���� �����: �� �M: �� 0����C� '�� P .
gHtLa  ��� �� /���� '�R�@ �����: � %&���� 2
 ��� /���'�� �
�� ���9	 �����  .

 ��
U�Ce ��� �� /������� R�@ %,� �� %&'�� ��.
ggt ���T ��9�� Ba'�� ��R�@ �����: � %&���� �� ����� ��  .
gFtTh
,� ���� 
��
�� ���C� %&���� � ����� ��  ��� @ 6: �� � 
������ �� ��R�@M ��
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