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��@�*EF\ �� "U�)] . . .���

* �;< �J@I �([�{JM �)�(� �� �
"�Z ��
"�ZE)&�O ! ��J-
/!�Q:� 8�L TN* �� w �(� ,�%� $*.

ايهاي رودخانهژئوشيمي رسوب
�Z8���
EI�*EF\ �6 �
�)] �6  �� n
��1 ��7)� �� �
��@

��E@� c
�:����3 8�L! ��')& 8�L  �!$0� ���L`f�6 $��( 
,E�("�Z ! �E1t)& ! 8PEQ� 8�L,�62�� 8�L,O�L�6 !

�*(�"6�����A�!� KE&� ��E@��&(  $* H�X�( 8( )TN*x(.
�
2X1��E@� �
��@�* 8�L���A�!� KE&� 8�L8(��0� �6 !

�,�E@ +��E@� 88�("�1 �8("6 ;<_!� �68�PO �X)&���] 
)Fire Assay(8("6 !wx"k)] �� ?;0�( "'
�HF/Multi 

Acid  ICP-MS) !(ICP-OES �'%
���O �� Amdel 
$* H�X�( ���(":&(.

KE&� �@�*EF\ c
�:�8�L���A�!� 8()RZ�(�)
2'
�I 
 �(�8���O ���� 8�L _�(�"Z ! ��E�)& 8�L (�( �3�d �EI!

 T����:Zi&�)�;< "k)] !�Emd "U�)] , Zn Cu, Bi Co, 
W, Sn, As, Sb, Co, Fe �L("6O ��  �
! �6 �6 ��:)� 8�L

 �E18PEQ� 8�L�&( .5�&( �
( "6 �W^� �':�W@L ;<)�6

"
���� �( ":%�6v/�(8�(� �).� !"U�)] �6 Ti, Fe, Co, Bi, 
 Cu, As, W �� ,�%�$L� .�6 ;< �':�W@L �
":%�6

"U�)]=�)&�O6 �:�')1 ! /E@��6 ��,(E)]�	��@L;< �1(P �
�IE1 �EA���&(.��E@� �� R��L("6O KE&� 8�L 8(

 "U�)] �6 (� 8"W:.� �':�W@LSr, W, Au, Fe, Ti, Co, Bi 
,�%�&(  �(� �./E@��6 �6 R� �':�W@L �
"1Y�6)���/�(

!;< �6 "k)] �
( �':�W@L �{d;� T6�> �&(.
�
":%�6��E@� �� =�)&�O �':�W@L KE&� 8�L

�L("6O8(�;< �6 �&( )u��/�(�"U�)] �6 =�)&�O �':�W@L 
Sr, Ti, Fe, Co, Bi, Cu �� �� 8$.6 8�L�� �(">$�"�#.
�':�W@L �($�� "^g($dPb �6,(E@�:�O "k)] �
":%�6 !

�Q)� �':�W@LE���(":&( �6 K"& "k)] (�$��(� H.Zn 2�� 
�':�W@L 8�L8"�'@%S K"& ! ���Wg �6 ��(� .�� �:�')1

��E@��L("6O KE&� 8�L! �W^� �':�W@L 8( �6 8�(� �).�
 "U�)]Ti, Cu, Bi, Au, Fe  �(� ,�%� !�':�W@L �
":%�6 

�6 �:�')1 �LO )���/�(�&( .�':�W@LW�6 Au  �� �� 8
8$.6 $d �� !�r/~�&( .

� Z")3($#� ��8���3%�4شكل�')& 8�L;< ��! ��J[*�
"�ZE)&�O ��{JM �)�(� �� �
"�Z/!�Q:� 8�L.
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G
"3 �8E>�@�d� �8���> �8"L�{� ��EZ,("
( �&�)* ���3 ! �&�)*�EJ6 �JX� ���

 خاك شيميزمين

�6���L �
�&�)* ! �6�
��( �E{)� 8�L�#$)3("Z "U�)] ���!� !
�6 �
�&�)*8��X)L�6 �:�6(! 8�L���3 8��& ]�v[��($.1 

�w�h�A ��E@� I"6 �)TN*x(��W* �� G{)� 8�L��v ":� 
���v":� �� !��7)��!$d �.&! �6 8(qb6"� ":�EJ�g !

�)��6 K��:�( �( RZ  �($�( �
"1)u�f�(�	( �(Bh�A ]��[
$* �*(�"6�$���E@� ���(":&( �6 ?�&�( �( f�Z �L) �'%
���O

Amdel(��Jd"�8 ���O 8��& ) �($�( �1 K��&O ���f�((�
,("
( �� ��(�# "& �%Z $�( .8("6 a�A �
��@�*EF\ 2����O��

_!� �6 ;< "k)] �3 �	"# /�EU sJ:�� "k)] �X)&���] 
O8�P"U�)] �As, Cr, Mn, Mo, Ni, Pb, Sr, Zn, Ba, Be, 

Ti, Fe _!� �6 IC3E "U�)] !Hg, Ag, B, Bi, Co, Cu, 

Sb, Sn, W _!� �6IC3M 2����O $*$��_!� �
( �L ��
�]E@X�8ICP-MS !ICP-OES$��(� �("> .���%1 $d�

�� "U�)] 2����O �E� ! �L�':&� ��&��d ?!$I� $*  ��!O -
$�(.

�7A ?":)3 ! �L2����O �>� /�W&�0�8�L�':&� �W�� 
! 2����E@� 5�&( "6 8�("�1 8�L )���E@� T3 $U�� �L(�( !
�76(�8∑ ×+−= 1002 2121 )/(/.. XXXXnEAR$* �6�
��(�$

]��[.?E�"	 �
( ��)RAE(��L�':&� �W�� 8�7An�($.1 
��E@� ! �LX1!X2��E@� "
���� 8�("�1 ! �JU( 8�L ,�%� (� 

��$)L�.5�&( �
( "6 "U�)] �6 �7A �
":@gPb, Ti, Hg, 

Zn, Sr, Ba �:�6(! ! $�( 8!��� �
 ":@g 8�7A �6��%!
�7A �
":%�6)��X� 8�7A $d��(%�:�6(!"U�)] �6 Cr, 

Ag "
���� !"U�)] 8�7A Au, Sn, Mo GL �6�%� 2�� $):�L
)T�*v.(

ضرهايافتهش پرداز  عناصر يب همبستگياو محاسبه

RZ�
2X1 �( 8��E@� �
��@�* �L8("6 !�6 �
�&�)*8��X)L -
,O ��W:]( �&�"6 ! 8�LL��"U�)] �( �:&� ,O8823"@1 �3 

���%1 $d �( 8":@3 �
 ":%�6�:*(� �L�':&� $�() �(� 8�L
��E�)& (�6KEJ7� 8�$] "
���� 6 !$d sk� _!� �
���%1 ]��[��
2'
�I $�$*.8!�d "U�)]  �(� 8�L

 $U�� ���E�)&,O�L $* �
2'
�I "
���� !?!$I ��+,�%� 
$*  �(� �&( . �(� "�e:� n1 8�(�"Z  "��e:� $)S !�6 �

8���O 8�L":�(��Z ���.1I�.��88�(�"6 ��E@� ) �(� H�A 8�L
�@:
��'� !(�(���'���� �J@I ������ _("Z)R��
�(!(V("0�( �-

i
"p ! ���.� /("��e1 �&(  $* H�X�()?!$I x.(�� ":�# -
�Z 8�
EIn
��1  ���/("��e1 i
"p )V("0�( G���1 TU�d

��'���� �6 ���.�(��:�')1 � E�I �;< �K"& "U�)] =�)&�O �
@��6"U�)] �( f�6  "�� ! R� �/E!  �E6 "'
� ,��� �
( �(�

�
E�!( �( H�A 8�L  �(� �6 �IE1 �6 R� ! =�)&�O �;< "U�)]
�EA"6 8":%�6$��(�.

!1جدول _!� ��&��d $d2����O�L)ICP(8("6sJ:�� "U�)] 
 عنصر روش*حد تشخيص

�FA3 Au

r/~IC3E As

+IC3E Cr, Mn, Ni 

�/�IC3E Mo, Sr 

�/�IC3E Pb ,Zn, Ba, Be 

�� IC3E Ti

��� IC3E Fe

�v/�IC3M Hg, B 

��/�IC3M Ag

�/�IC3M Bi, Sb, W 

�/�IC3M Co, Cu, Sn 

�&( . ppm  i�d "6 "U�)] "'
� ! ppb  i�d "6 Au  �8("6  
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$JI ��� ��@* �����6�x�� ���L �
�&�)*8�L $)3("Z ���!� 8b
�E1 !�
��@�*EF\ �� "U�)] . . .��x

�5��E@� 2شكل���O �W�� 8�7A �($�� ��7A �(�E@�� a�A 8�L�� ,�%� "U�)] �( 8�($.1 8("6 ($L�.


")8�L)Censored &(�E�� �)� 2جدول���� !��E@� ��  $* �
2'
�I ! "��):����A�!� KE&� 8�L ! 8(h�A.
*Au پارامتر محيط نمونه برداري Hg Ag B

��E@� �($.1��E�)& 8�L �w ��� �� +q� 
a�A 

 �(� $U����E�)& 8�L ��/v �u/�� v�/�� ��� 
��E@� �($.1��E�)& 8�L x x� �� x� ���A�!� KE&�8(
 �(� $U����E�)& 8�L xu/� �v/�x xu/uw ��� 

 �':&� ���%1 $d � �v/� ��/� v/�
 $* �
2'
�I"
���� v/� ��v/� ��v/� �v/�

�&(. ppm  i�d "6 "U�)] "'
� ! ppb  i�d "6 Au  �"
����  


=� a�A ��E@�8� �Z6��:�( "U�)]�+q�  ":�#���O 8�L":�(�38جدول��1  ��) �(�H�A 8�L.(
"k)]* ��'���� ����� ���.� V("0�( �)�@3 �)�%�6 _("Z** �'�ES ***i
"p /("��e1 %
Au �� x �� v/� ��� u�u v �x� 
As uv x� �xv �� ���� �u�wu �/w �vu 
Cu u� vx ��v v/�x ��� �xx�� v/v �xx 
Mo � � �/� �/� �/u w�/� �v/v v� 
Bi � �/� � �/� �/�v � v �w� 
Sb � � �/� v/� w/w x�/� �v/� xw 
Pb x� �w uw x/� �x�� ���x u/�w ��� 
Sn x �/+ ��/~ w/� x/� w�/� ��/� �x 
Zn ��w �� u� �/x� x���� ���� � �� 
Co �� �� �x � �w ��� ��/� wv 
Cr �v v/�v �� �� �u� ��� �/� xw 
W v w � w/� �xw �w �w ��w 
Ag �/� �/� �/� � �/� � v/w ��� 
Mn ���� ��wv w�� x�� ���� ��v��� � x� 
Ti w�v� wwwv �xv� ��x� �vx�� �u����� x �� 
Fe vxxux v���� ��u�� ���� �ux�� ���xu�w�� v/� �w 
Ba wu� wu� �� �x� ���� �u�x �/� �� 
Sr ��� �v� ��v �� �w�� �/����x �/w u� 

�&(. ppm i�d "6 "U�)] "'
� ! ppb i�d "6 Au  �"
����  
** Variance 
*** Coeffictiont of Variation 
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G
"3 �8E>�@�d� �8���> �8"L�{� ��EZ,("
( �&�)* ���3 ! �&�)*�EJ6 �JX� ��w

f
�@�8�(�E@�  �(� �@:
��'� ! H�A 8�L ��E@�8�L 
h�A �
��@�*EF\ 8�)W� "6 �� s
".1 f�Z �( 8�L  $*

)��E:& 8�L�(�E@�(��'�ES H$] �
 �EI! �b
�E1 b6�1 �E� !
,O �W
"�1 ,(2�� ���.19�$
�@�.�&�"6 �( �g �l�O

�(�E@� 8�L��E:& ! H�A b�(EI ��E@� �@:
��'�8�L 
6 h�A �
��@�*EF\�$�O �&� �3 �&( �
( �( �3�d �$� $U��

��:W�� �(� �( �
Y�6 )] 8�L�"U E�I  "�� ! �E6 ���E�)& �&( 
! �(� b�(EI b
�E1 b6�1 U�)] H�A 8�L "Cu, Mo, Pb, Sn, 

Co, Ti, Hg, Au, Sr, Zn, W, Ba, As !Bi �'@L �g
�T
$W1 �( RZ ��:*(� �W^� �'�ES �6�@:
��'� �.��I��1

b6�1 �6 8�!$d��X)�6 $* n
�2� �($)TN*�.(��)l@L
"U�)] b�(EINi, Be!Fe  �����d �6 H�A ���d��X)�6 

n
�2�$�"1!� �
( �( ��� "
���� ��{:�( 6��X)�,O �( s�.p �L
&(�.

�W&�0�8�':�W@L i
"p "U�)],O ��W:]( �&�"6 !�L�6

�&( "
�B����( sJ:�� -"< .�)��6 _!� K��:�(8�1�W&�0� 
$*�6 �:*($� b
�E1 b6�1 �E� �6 8��
� �':�6(! �g�����6 

��@L(��(� .fL!�Z �
( ���)�(�8�:	��@L 8�)W� "6 "U�)] 
�W&�0�8W@L i
"p �':�Spearman )�':�6(! �g

b
�E1 b6�1 �E� �6 /�W&�0��&( G3 (�:	"# /�EU�&( .��
� ��W:]( $d �W&�0���X)�6 �(� ,�"g �:	"'� /�EU �L�&( !

�)W����E@� �($.1 8 �E6 fX)& ��E� !��W:]( $d2�� �6 �!$0� 
 $* s
".1 ! �6�� 8�($��)r/~±( �EW� �&(]��[.c
�:�

6�O �&��':�W@L �(  $� �� ;< ��IE1 T6�> ! �W^� 8�L
��E@�U�)] �6 h�A 8�L"As, Cu, Bi, Fe  !Co��(� ,�%� .

)] �
( �':�W@L �'�E'S�KE&� �@�*EF\ 2����O �� "U 8�L
�L("6OsJ:�� ��@:]( �E7& �� 8(��&(  $* �6�
��( 2�� �g

,��� �W^� �':�W@L �
":%�6�!� "U�)] Au-Cu  �Cu-

As �Pb-Zn �W-Cu�&( )?!$Iq.(


:@��)�  �@(�E� 6��E:&شكل��'� ! H�A 8�L �6��:�("U�)] Au, As ��E@� �� a�A 8�L =
��1 ��.
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$JI ��� ��@* �����6�x�� ���L �
�&�)*8�L $)3("Z ���!� 8b
�E1 !�
��@�*EF\ �� "U�)] . . .��v

�( *$/ �W@L:'�4جدول�"�B&( (&�"6 �� sJ:�� "U�)] ��6��L8KE&� �@�*EF\ �L8���A�!� 8()St.s(��E@� !a�A 8�L )Soil((�,�%�
���':�W@L �$L� $* �J�A 8�L
�� �$ �6("> �EI! �( �*�� $�(E1���3 8�L$*�6 8��&.

�':�W@L ,(2��"U�)] 
j&E:�)v/���/�(8E>)�/��v�/�(8E> �J�A)�/����/�(

j�0� "k
)]

Mn, Sr, Ti, Hg, Ag,  Sb, W Fe, Bi, Co As, Cu Soil 
Sr, Sb, Zn, Sn Ti, Fe, W As, Bi, Cu, Co St.s Au 

Sr,Ba, Hg, Mo, Sb, Zn, Sn Mn, Ti, Fe, Co, W Au, Bi, Cu Soil 
Sb, Zn, Sn, W Sr, Ti, Fe, Co Au, Bi, Cu St.s As 

Mn, Ba, Ti, Hg, Mo, Sr, Sb, Zn, Sn WAu, Fe, As, Bi, Co Soil 
Mo, Sb, Zn, Sn Sr, W Au, Ti, Fe, As, Bi, Co St.s Cu 

Mn, Be, Ti, Ag, Mo, Ni,  Pb, Zn, Sn Au, Fe, Co, Sb, W Cu, As Soil 
Mo, Zn, Sn Sr, W Au, , Ti, Fe, As, Co, Cu St.s Bi 

Cr, Ba, Be, Ti, Fe, Hg, As, Bi, Co, Cu, 
Ni, Pb, Zn, Sn, W Sb -Soil 

Co, Ti, Fe, Bi, Cu, Ni, Pb, Zn, Sb, W --St.s 
Mo 

Cr, Ba, Ag,  Bi,  Co, Mo, Sn, W Be, Ni, Sb ZnSoil 
Co, Mo, Sn Zn, Ni SbSt.s Pb 

Cr, Mn, Ba, Be, Ti, Fe, Hg,  As, Bi, Co, 
Cu, Mo,  Sn, W Ni, Sb PbSoil 

Au, Co, Ti, Fe,As, Bi, Cu, Mo, Sn, W Ni, Pb Co, Sb St.s 
Zn 

Au, Mn, Ba, Be, Ti, Hg, Mo, Co, Pb, Sb, 
Zn Fe, As, Bi, Cu, Sn -Soil 

Sr, As, Mo, Zn, Sn Au, Ti, Fe, Bi, Co, Cu  St.s 
W

Cr, Ba, Be,  Fe, Hg,  As, Bi, Co, Cu, Mo, 
Ni, Pb,  Zn Sb, W -Soil 

Au, Ti, Fe, As, Bi, Co, Cu, Ni, Pb, Zn, 
Sb, W --St.s 

Sn 

Au, Cr, Mn, Ba, Be,   Ti, Fe, Hg, Ag, 
As, Cu, Ni, W Bi, Co, Mo,  Pb, Zn, Sn -Soil 

Au, Cr, As, Co, Cu, Ni, Mo, Sn  Zn, Pb St.s 

Sb 
 

Ba, Hg, Mo, Ni, Pb, Zn, Sn, W Au, Mn, Ti, Fe, As, Bi, 
Sb, Cu Soil 

Sr, Mo, Ni, Sb, Sn As, W Au, Co, Ti, Fe, Bi, Cu, Zn St.s 
Co 

Sr, Ba, Mo, Sb, Zn, Sn Au, Mn, Ti, As, Bi, Co, WCu Soil 
Mo, Zn, Sn Au, Sr, As, W Ti, Bi, Co, Cu St.s Fe 

 جمعي معيارو معرفيهاي ژئوشيمياييسرشتي
�( ��
  (�"
���� �&�"6 8�L ��X)L�� ,O �
E�@L ,���( !�L

�6 "'
$�
� ��Q:&(�(�:*"&�
��@�*EF\ 8�L��&( .��E� �� 
�&( ��
$6 ��':�W@L i
("p� �(� ���@1 �g �&�"6 ��E� �L

 �(">��$�"�#�&( ��@� !��.>(! "'���6 i
("p �
( �
$)*�W� "U�)] �':�W@L H$] �
 �':�W@L .�W&�0� �� ��( 

�� ��)1 "U�)] �
E�@L ! �L("@L �
��@�*EF\ 8�L �k�%�
�~ %,O �.��I 8Y�6�� �&�"6 �L �6 �IE1 �6 ���.� �
( ! �E*

 ":�#8b
�E1 ����(��EA"6 8":%�6 ��W:]( �( $�(E1*�6$]��[.
 �(� �
("6�)6���@1 8("6 �L "U�)]i1"��!�~%,O 8Y�6 �L

 
1 - Geochemical Signature 
2 - Sort 

) \!"Z �
( ��+r��E@� (�&(  $* ��%� .�( H($g "L RB&
�)W� "k)] ,(E)] �6 ��W�
 "U�)]� �(� ! �:	"#�("> ,O 8�L

�� i1"�$�E* ."U�)] �L("@L �l��)S"'
� ���( �@����E@� -
�L)�!$d�+��E@� (�
( �6�)W� "k)]��E* ��0� ���,O ,(E1 -

�"g �	".� ���]"Z "
���� �� �:�W@L ,(E)] �6 (� �L.�6 �IE1 �6
 i��7�Y�6h�A j�0� �� "U�)] �&�"6 !�6 "
� �]E@X� �

�
":�6 ,(E)]�:*"&6��� �	".�  $�O �&� �E*:
1-Au, As(12, M), Bi(12, M), Co(15, M), Cu(15,M) 

M�:	"# �("> ��@� �� b>(! �$] ! "k)] ,O "^g($d �($�� 
��E@� �($.1 2:�("Z 8�L��%�� ,�%� (� "k)] ,O 8Y�6$L�.��

8$)6  ��Y�6��]E@X� ?!( "k)] �"{� �� �)W� "k)] ,(E)] �6 
�&(  $* �:	"#. �(� G�&"1 b@I 5�&( "6 �]E@X� �
( 8�L
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"3 �8E>�@�d� �8���> �8"L�{� ��EZ,("
( �&�)* ���3 ! �&�)*�EJ6 �JX� ���

 "
����Z-Score �6 �g "
���� �
( b@I �( ! �&���O ,(E)]
���.� $* 8�(�'��� �.@I �!�:	�
�L9� �&$6 �
$
O6 �g �-

��  �(� f
�@� �%�� /�EU�E* .�6 H�Y8�!O��
�g �&( 
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 شيمي هاي زمينيافتهتحليل عاملي
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���� �6 ! �
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 $*$�( ."
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 $��@�>�6 �(2	( H"� j�0� ��(! �@:
��'� /�Ek6 SPSS ! $�$*
 �($.1v/�W&�0� �( �Jd"� �
( ,�
"I �� T��] "
� �"* �6

(  $* TU�d$�:
?!( T��] :"U�)]As, Cu, Au, Bi, Mn, Ti, Co, Fe, (W, 

Sb)  
H!� T��] :"U�)]Sb, (Zn)  Pb, Sb, Be, Mo, Cr, Sr, Ni, 
HE& T��] :"U�)](Sn) Hg, W, 

H���S T��] :"U�)]Ba, Zn, (Pb)  
GX)Z T��] :k)]"Ag, (Ti, Mo)  

�� "���1 �
":%�6?!( T��] )F1(=�)&�O "U�)] �6�R�
,�:�1 �6 "���1 �
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 �6 �]E@X� �
( �L("@L

���g �EI!�� �
E�1 ��7)� �� (� ;< 8��&$)g .H���S T��] 
�6 "U�)])Pb (Zn, Ba, ��$)�(E1 V".� 8�L":�(��Z

���3 8�L":�(��Z �
 ! �N
\E�E:��8��& 8!� ! K"&)�#� 8�L
���#�(�($*�6 �
��6 t��# �6 .

 عناصر پراكندگي دومين هايهالهشناسايي
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 �E{)� �6 "U�)] 23"@1 ! b
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( ���fL! �(
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�(! _�("6)��'�"��e1 ( �(� �(  ��Q:&( ! �@:
��'� 8�L

 
3- Factor Analysis 
4- Outlier 
5- Extreme 

,O c
�:�t)�X
"g _!� �6 �L��&(  $*  ��Q:&(]��[.
�Jd"� ��8_�("6 �$)S6 T��] ��e:� ,(E)]�8�L"

�W&�0�8e1��'� "���:	"# �(">  ��Q:&( ��E� $�()?!$Ir(.
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 �:	"# !�6 ?$� �6 �6�71 H$] /�EU ����)8�:&(� ��qr!
�~G�&"1 �I�� $�$*.R�(�EJ1��8�
(!� �6�r�+~!x�

�I�����/�W&�0� �(">  ��Q:&( ��E� �:	"# �&(.Z�)�8H�#u�
H�# �(�L8��� ��v� ���� ���� ���v !�u� ":� ��

��'�"��e1�L$*  ��Q:&( .�($.1 H�#�L��"
���� ��E� ��  ��Q:&(
 �Jd"� �
(�r�+r!4~�&(  �E6 H�# .�.7> "�( 8(���6 �-

8"{� /�EU"QU ! $* �:	"# "{� ���.7> "�( �W&�0� 8(
( �6 ?$� �)0)� _�("6 �( RZ �W�� ?E�"	 �(  ��Q:&C1/C 

�W&�0��3 $* �,O �� �C0s�& �($�� �C1�.7> "�( 8(!C1

+ C0�($�� Tg s�& )C(�&( .�
( �g�W�� $
E� b>(! �� 
/("��e1 �( $U�� $)S �g �&( �
(�J�&! �6 ��'� "��e1 8

$*  �(� f*EZ�&(  .���%� �$] �
( ,�E6 Y�68_�("6 H$] 
 �E6 �)��6�&(.��.*"���1 ����E@� �L2�� �JU�	81 �)��6 �"��

 �&( �!�X� ��E@� !��3��E@� �JU�	 �
( 8(�! �� "���1 $>�	 �L 
!�
�((�8�@g ����6"�("'
$�
 "6 �E6 $)L(EA.�W&�0� �6 

�����"
����)X(���.� V("0�( �)S(�6 � ��6 �� 8��X)L8�L 

Med + S ��(Med + 2S ),(E)] �66 ���:&O $d�8��X)L (
"
���� !Med + 2S ��( Med + 3S )�68�L 8��X)L

�N@� (�� !��( "1Y�6 "
� Med  + 3S �6 ,(E)] �68��X)L8�L 
���@:d( $* ���.1 $�()?!$I�("6 !5�&( �
(8��&($I 

�	"# /�EU ����E�O.�%�� �68��X)L)] 8�L�?�@]( �6 "U
�)�@�1 "
������  �(� �( TU�d�'� 8�L ��6�� �@:
�8�L 

�6 � $* s
".1� $�O �&� i��> �
( �� �%�� �W1"� GL 8�L
"U�)] �#$)3("Z! ;< �J@I �( K�
�� ! jW1"�As, Cu, Bi, 

Sb, Pb a�A �� 8�L ":�#8=
��1  $* G&�  ���&( 
)TN*�.(

6- Krigging 
7- Telorance 
8- Lag width  
9- Number of Lag 
10- Nugget Effect 
11- Range 
12- Cross Validation 
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Au � x� ��v x� �x/� �x/� ��/� v/� 4~~ 

As � �� �v� x� �x/� ��/� �/� xx/� x�v 

Cu wv x� �v� x� ���v/� ��u/� �v�v/� ww/� x�� 

Sb � �� ��� �v ���/� ���/� ��u/� xx/� w�� 

Pb � �� ��� �v ��v/� ���/� �x�/� w�/� ��v 

Bi � � � � � � � � rr~ 

Ag � �� ��� �w ���/� ���/� �v�/� ww/� x�v 

Mo �� �v �u� �v ��v�/� ��ux/� ��w�/� �w/� xv� 

Ad* �~ x� � � � � � � xv� 
�Direction, +Telorance, ٣Lag width, qNumber of Lag, rNugget Effect, �Range 

��.@I ���.� 
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WAgSbBiPbCuAs*Au b
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b
�E1 8�L":�(��Z 
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�q/~4�/��++/~�q/~�4�/��/��q/���/~��'���� 
+�/~q+/~�q/~44/~++/~+�/~q/~r�/~V("0�(���.� 
4/44r/4~��q �/++����/�r�+/�r�/+4  �q/�r/("��e1 i
"p 

��/~4/��+4/~++/~�4�/��4/��/�q�/~����� 
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~4/�q�/~�r�/~qq/~��/�4�/+q/+�q/��6�N@� 8��X)L  

. ppm  i�d "6 "U�)] "'
� ! ppb  i�d "6 Au  �"
����  
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q+/�+ !4$�$* ��!O"6 �1 �� H"# �J�� !2����O 8�7A ,O��
��EW> T6�> $d �&()TN*r(."U�)] �6 "k)] �
( Sb, Ag, 

Cu  !Bi�� ,�%� �':�W@L $L�.�
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