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 ���f' �%'!N �<Bf7N ��f
-��� � �f%��< �f �)*_�� �f\(� �-f�

 ��-ff� �ff�+)��ff �!" Rff"�6=B��ff�� Bff�< &< Bff)N��;: �ff'�(
-fff' ��%fff�9'�fff%N�!%� ��
!��Afff < �$��fff( ��fff
!%� �?N�< ±
�
!%�-)ff �> ±�ff
!%�-@��'��(�ff
!%� �?N�<-ff' ��%ff�9' ±
�ff
!%�-@��'��_(�%ff�9' ±$ff
< �� ?N�<-ff'��ff\(� $%ff"

�fff%N�!%� ��
!��Afff < �$��fff( ��fff
!%� �?N�<-fff' ��%fff�9' ±
�
!%�-)fff �> ±�fff\(� $
!fffN 1<�<!fff	 �fff
!%�-@��'�fff < .

�ff\(� �(Bff* Off+6 �ff"<�� g�ff <!"�ff��ff\(� ���%ff�9'
�ff%N�!%� ��
!��Aff < �$��ff( ��ff
!%� �?N�<-ff' ±�
!%�-)ff �> ±

�,
Bff6 �ff
!%�-@��' $
!ffN =�-ff" �ff'�ff" ��%ff�9' �ff\(�
�ff
!%� �?N�<-ff' ±�ff < =Bff* Off+6 �ff
!%�-@��' .$%ff)\,�
 �%ff�9' �ff\(� ±�ff� Y-ff�C� $
!2�<-ff. ?N�<-ff'�-ff* 

)R@*#�� aG� � Y.(
���ffL #�ff[	 =Bff))'!� :ffL #�ff[	 =Bff))'!� �ff	�" &< ���

�	�" #�f� �f�+)� �� �-f.-� ��-f� �f �!" �f < .�f	�" $f
<
 W-ff,7� ��%ff�" Bff��<� #��2L�ff  W!ff2)' �ff' �
����ff���' ��

 � �ff <!2ff�%" ���ff' 1��ff�N �ff" �ff\(� �,ff  �� �� �ff�
�ff� ��ff���-ff* .��-ff� �ff�+)� ���ff �!"��ff" �ff	�" $ff
<

 ��%f�9' ��f
!%� #&�f  ���f' R��f* 1��f�2� �f\(� 8�-�
��
!��Aff < �$��ff( �ff%N�!%� ±�
!%�-)ff �> ±�� �ff
!%�-@��'

�;� �f2	!( R@f* ?f'!� �� �%f�9' �f
 ?N�<-' ��f <)R@f*
aG�.(

�ff
-��� �)%ff���. :�ff	�" $ff
<&< =Bff�>!" ���ff' R
Bff;N #�ff�
 ���f' �f" �%��< �f
-��� #�f� <�f  .�f	�" $f
< ���f' $
!f2,��

 �ff%N-(=�-ff" R
Bff;N &< �)%ff���. 8�-ff� �ff" !2ff�%" �ff'
 � �f" � �
!%� �<Bf� !f2,' &< �f
!%�-@��' �f2	!( R@f* �f < .

�f\(� �� �
!%� �fN �f�`�� Bf��� ���f( f"�-f0 �&< Rf��'
�;� =B* R
B;N �%N-( �" ?'!� �" � < )R@*aG�.(

�I2�%�>�ff� :�ff	�" $ff
< ����ff%'!N &< �ff[7"#�ff� �
�ffN���ff" 
��-f
 ��f" � ��7* =�f
��1�-f" s�f" Rf%�� �f" �-f9;N 1�f�& ��

 � ��-ff@�-� r;ff). 1�-ff" !ff%j2�=&<Bff�< �ff" ���ff6 �@;ff*
�2L�ff  �� �'!ff*�B)2ff�� ���ff' Tff
 .��ff2;�< �-ff9;N &< bff�

 �ff%;�N Rff%�� �ff"=&<Bff�< �@;ff*�ff0 ��ff3
< � 1Bff* �!ff 
 K/2fL< �-f9;2� �@;f* �f" 1> ��-f
 ��f" � ��7f* �f' �;%'!N

�fff� ���fffL �9fff�< �@;fff* &< ���<� B�-fff* �<� =Bfff
B� $fff
< 
�I2�%�>�� ��Bf)
-( .g�f <!" �f �!" #�f� �f	�" � �L�f 

 ���fff' �� �fff�+)� �� =Bfff)
�,� � �
!��Afff < �fff	�" $fff
<
 ���f' � =�-f" �
!��Af < �9f�< ���f' �f' B)2�� �
!%�-@��'

 � < �
!%�-@��' =B* ���L �@;* &< �')R@*aG�.(
=Bff)'<!� :���ff'=Bff)
�,� �ff" �ff' ��ff < �ff
!%� �ff	�" $ff
<

 !
�����G��� =Bf)'<!� 8�-f�" Bf��� �f;� �f(� #�f�'�f��-
#!%	�-ff� �ff
�-
� $ff�'�!%� 1�ff"?%� S)ff  �ff" �<�=Bff
� 

�ff��-ff* .�9ff�� !ff%X Eff�5 �ff" �2ff � �ff�-,� �� ���ff' $ff
<
 Rf"�6 =B��f�� R@ff* 8�-f�" �-@ff �!@%� !f
& �� � ��ff <-

R@* �,%� � �<��� =B
� �<� �-*)R@*aG�.(

$%�&�,%* 
!" g�f < �
�f2� $%f�& �
�%,%f* ]��[�=&<Bf�< !
��f�� #!f%(

� �� =Bff*�ff�-,=�!ffL #�ff� �+ff  �� =Bff* �ff*<�!" �I)ff 
 &< Y!ff  #<!ff"�m�ffN�a��� #�� �$ffN �� H!ff(m��ffN

�`��� &< /ff0 �$ffN �� H!f(��fN�^_` �$ffN �� H!ff( �ff9%�
 &< bff�m�ffNa/c�a &< =!ff�� �$ffN �� H!ff(��ffN���� H!ff(

 H-%���fff' �$fffN��fffNa�T%)fff �> � $fffN �� H!fff(��fffN
���^a �ff < $ffN �� H!ff()W�Bff.�(.�9ff�< ��Bff7� =��ff�

 �ff" <� =!ff�� ��ff < T%)ff �> � H-%���ff' �/ff0 �#�� �Y!ff 
�� �:!	 W-�C� 1<-):�	!( !d� �� 1<-N.

� $
!2f�%" �<Bf� H-%���f' �=!f�� �bf� �/f0 �#�� �Y!f 
 =��,ff* �ff(� !ff" Vff;+)� � �ff�+)� ?ff'!� �� T%)ff �> ��

)�ff��<!NG2T5 ( #!%	�-ff� �ff
�-
� $ff�'�!%� BffD<� ��)�ff"
 ���ff !(�ff;��T%2%ff !  #<G8�ff)"!'G�ff�%9%  (�ff <
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�m� =�<?@9� �#!;'< �A*�#��� !'E
-��1<!
< � �)* ���' � � �)*�-9" �93� 

)R@ff*c.(� $
!2ff�%"�<Bff� ���ff' �ff" w-ff"!� Y!ff  � $��ff(
� $
!2�%"�<B� ���f' �f" w-f"!� #�� #�f� �f%��<)�
!��Af < (
�ff
-��� �)�ff,��ff%	�-� (�ff(� �� #���ff �� .$%ff)\,�

� $
!2ff�%"�<Bff� ���ff' �-ff[D �ff" w-ff"!� bff�#�ff� �ff%��<
fff%'s�� �fff
-��� � �fff
!%�-@��'�fff < �.� $
!2fff�%"�<Bfff� 

�ff < �
!%�-)ff �> ���ff' �ff" w-ff"!� T%)ff �> .�ff" /ff0
 =Bf�� =Bf
� �<&> 8�-� �f < ��f" W�f,2D< ��%f�" �f��6 ��

���'��<� �-[D #B%A�-  #��.
1-ffff !%� �
!ffffP &< =��A2ffff < �ffff"]�`[�� w�ffff;N�<

 !
��ff�� �ff' �Bff* �ff �!" off92�� !ff��): 1�ff%� �I2ff�;,�
 W�Bff. �� !ff��): �I2ff�;,�_��>=Bff* =��ff < .$ff
< !ff"

 #�� �fff" Y!fff  <� �I2fff�;,� 1<?fff%� $
!2fff�%" �g�fff <
)`�c/�(#�� �ff" E%���ff' �)`��/�(Y!ff  �ff" =!ff�� �)m^�/�(

bff� �ff" /ff0 �)m_`/�(��<� .�I2ff�;,� bff� $%ff)\,�
 #�� �" $%��)`^�/�(�� 1��� B��)W�B._.(

=B�&�ff  !ff" 1�?ff	< $��ff( ���ff' �-ffL �9ff�< #�ff�)Pb �
S(�fff� �Bfff�<-N �8-,fff�%" �=!fff�� 1-fff5 #!fffI
� !fff��):

 �ff" <� bff� � H-%)9ff  �H-%���ff' �#�� �T%)ff �> �1<-ff,%2�>
 Bff�� #�ff. �-ffL ��2L�ff  �� �ffv?. 8�-ff�]��.[�ff" =!ff��

 s�ff" �ff;�� �I2ff�;,� Y!ff )m^�/�(+�ff� 1�ff�� Bff��
)W�Bff._(�ff� �ff' �� =!ff�� �-ff[D =Bff)�� 1�ff�� Bff�<-N

Bff*�" $��ff( ���ff' ��2L�ff  .�� �I2ff�;,� H-%���ff' s�ff" �ff;
)`��/�(��<� #�� �ff")W�Bff._.(!ff�): $ff
< �ff' �ff. 1> &<

�ff� $%ff���. �
!��Aff < �� �ff9X<�ff� ��-ff* �ff' �ffA( 1<-ffN
��<� �-fff[D 1> ��2L�fff  �� H-%���fff' .g�fff <!" $%fff)\,�

 !ff��): #��ff3)��� �
�ff2�]��[�ff��<!N �� T%)ff �> � /ff0 �
�%
-ff. �ff�G2T5 !
��ff�� #<�<� �ff%N!N �ff"��ffN�^_` 

�fff9%�H!fff( � $fffN ����/��fffN_�/���^a $fffN �� H!fff(
 w�ff;N�< Eff� �ff" �ff��> #��ff3)��� !
��ff�� r
<?ff	< � �B)2ff��

��<�.

W�B.���-,� �
?3N �
�2�=�!L #���5-6 ��+)� �� �+  &< =B* �*<�!" �I) .
Zn 

(ppm) Pb (ppm) Cu 
(ppm) 

Cd 
(ppm) 

Ag 
(ppm) Au (ppb) YX���<!N 

�^�� ^`�� ^/�`�  �/��  �/��_a am°�c' ma/�_ "_�°�` ' ^�/�� "G1T1-S1 

��� �c� �/�a  �a/����am°�c ' �m/�� "_�°�` ' �^/�� "G1T1-S2 

�_�� ���� ^/m`  m/����am°�c ' �`/�� "_�°�` ' mc/�_ "G1T1-S3 

`/c�`  _/^ca  m/^a  ^/�^/���am°�c ' c�/�a "_�°�` ' �^/�_ "G1T2 

�/�m�  a^ �/�_  �a/�m/�^^am°�c ' m�/�^ "_�°�` ' `_/�� "G1T3 

�/�_`  �/m`  �` �a/�^/_��am°�c ' `c/�a "_�°�` ' m^/�� "G1T4 

m/_^�  �/�c�  �/��  �/�^/�_^am°�c ' ��/�� "_�°�` ' ``/�^ "G1T5 

m/`a  �/�^  �/��  �a/��a/�a/�am°�c ' �c/�a "_�°�` ' �`/�� "G2T1 

�/ac_  �/_cm  �/a�  �/��a/�a/�am°�c ' �a/�c "_�°�` ' �_/�` "G2T2-S1 

m� �m m/�m  �a/���ac am°�c ' �a/�c "_�°�` ' m�/�m "G2T2-S2 

ac�� m��� a/_m�  �/_a  �/^�m_ am°�c ' ^^/a� "_�°�` ' a�/�m "G2T3 

�/m^  �//a�  m�a/�^/�^am°�c ' _�/a_ "_�°�` ' _�/�c "G2T4-S1 

�/���  ^/ma  ^/�_  �a/�m/�cam°�c ' _m/a_ "_�°�` ' �c/�c "G2T4-S2 

�`��� �a��� a/c�a  _m/a�  ^/��  �^_` am°�c ' ��/aa "_�°�` ' m�/�^ "G2T5-S1 

c��� ^��� m/�cc  �/�`  �/^�m^ am°�c ' ��/aa "_�°�` ' `�/�^ "G2T5-S2 

�/`��  _`� m/��  ^/��/�a/�am°�c ' `�/a� "_�°�` ' c�/�^ "G2T5-S3 

c/���  �/c�  �� �a/�m./��_c am°�c ' ��/a` "_�°�` ' ^a/�� "G2T6-S1 

�/_�m  m/�c  m/�`  �a/��/�mam°�c ' �c/a` "_�°�` ' ��/�� "G2T6-S2 

mc�� �m_�� `/���  �/m�/_�c_ am°�c ' �c/a` "_�°�` ' �_/�� "G2T6-S3 

�/m�_  �/��c  ^/�_  �a/�__cam°�c ' �c/a` "_�°�` ' �_/�� "G2T6-S4 
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.B9_�=��,* �_?%
�� ����� � �!"$%�& #�����' ���� !(� �� �)* � �	�" �� �)* . . .�ma 

R@*c�����
-. �� ��+)� �� b� �/0 �#�� �Y!  !��): 8<!%%jN �,%* $%�& #�� �5-6 

W�B._���' �� !�): �A. !� �" w-"!� �I2�;,� �
!P �5-6 ��+)� #&�  +++) �s�" �;�� �I2�;,� ++ �� -2� �;�� �I2�;,� +
�o%7P �;�� �I2�;,�G�o%7P �A)� �I2�;,� GG �� -2� �A)� �I2�;,� GGG s�" �A)� �I2�;,�.(

Au Ag Cd Cu Pb Zn 
Au � +++ +++ +++ +++ +++ 
Ag m^�/� ** � +++ +++ +++ +++ 
Cd m_a/� ** `�m/� ** � +++ +++ +++ 
Cu m_`/� ** mc�/� ** `�^/� ** � +++ +++ 
Pb `_�/� ** m^�/� ** ma�/� ** `a�/� ** � +++ 
Zn `�^/� ** `�^/� ** `��/� ** `^�/� ** `c�/� ** �
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�m^ =�<?@9� �#!;'< �A*�#��� !'E
-��1<!
< � �)* ���' � � �)*�-9" �93� 

���' WB�#&�  
�5-ff6 ��Bff7� �<BffL� ���;ff* #��%ff�" ff"�#����ff���'

 #/ff0<��ff" �2ff�" =�-ffN �
�ff%D< #M-ffA� #�ff�)RIRGS(
��<� .=�ffI
�.�2L�ff  $%ff�& ����ff���' $ff
<�ff9X< #�ff�&!�

�P-D �<!I,� �f�� � 1�,'-9. �f
 1�f,' �f)�� ��-fL!" #�f�
=��ff6�ff < #< ]��[.ff  $ff
<����� #M-ffA� �ff" =<!ff,� �ff� #�ff�

 �
�ff%96 �ff,%� �
�ff%D< #B%ff < �ffN �ff <�BD $%�-�>�ff2�
)�f
�-
�-�<!( �fN �f%�<!( (#!f  $%f" &!f� Tf
�?� �f'#�ff� 

�ff� =Bff
� B)2ff�� �ff%2)I� � �ff%),9
<B�-ff* ]��[.$ff
< ��
ff ������ff�����ff' 1�ff
?%� S)ff  =�-ffN <� /ff0 #&�ff  #�ff�

 �ff� R%@ff�N #M-ffA���Bff) �
�ff,(�� �-ff� &< �G�"�ff�!(
B)2fff�� .�$2fff�I)N Offf96 �8-,fff�%" R��fff* 1> !fff��):

 � 1<-ff,%2�> �E
�-ff9N �1Bff;%�-� �T%)ff �>�ff,' ?9	#�ff� �ff
��
B)2ff�� ]�_[.�ff(� #B%A�-ff  ���ff' �<Bff�� �ff9X< � Eff' �ff�

 &< !ff2,'a�ff < Bff��� ]�a���[.���ff' � �
�ff%D< 1> #�ff�
 �ff
!%� ��ff%N�!%� ��
!%�-)ff �> R��ff*B)2ff�� � �ff%2)I� �

��<B� �-.� �%N�,� .f $f
<����� ���f !(� �f��� �f� =�!2f�( 
���ff' =<!ff,� ���ff !(� � Bff��<B��ff < #&�ff  .���ff !(� �ff�

�fff* R��fff)�� ��N�fff)"!' ��2%fff !  �T%N��fff B9	 #�fff�
 Tffff%9
U�> � $%��ffff��-N �8�@%9%ffff  �1?ffff
!( ��ffff�%9% 

�ff < �2	!ff�%� ]��[.���ff' �ff\(� 8�-ff� �ff" #&�ff  #�ff�
�CAff��!ff" �#<�ff(� ��"�ff�!( #�ff��CAff� ?N�<-ff' #�ff� �#<

�� =B
� 1��	< �
 1?
!(B�-* ]�^[.
1<��ff@,� � 8��ff� ]�c[g�ff < !ff" <� ����ff���' $ff
<

	���ff' �9ff�� E%ff��N rff�" �ff  �ff" #M-ffA� =�-ffN &< #&�ff 
=�!ffff'<Bffff�:�(���ffff'� #&�ffff  1��=�-ffffN #M-ffffA� #

)Intrusion-hosted (R��ffffffffffffff* �ffffffffffffff'Au-
Bi±Sn±Te±As±Mo±W �ffff < .�(���ffff' �� #&�ffff 

��fff)' =�-fffN #M-fffA� #)Proximal ( 1��@fff < R��fff* �fff'
W±Cu±Au �Cu-Bi±Au±W �fff < ._(���fff' #&�fff 

=�-ffffffN &< ��� #M-ffffffA� #)Distal ( R��ffffff*Au-As-
Sb±Hg/(Ag-Pb-Zn).

#���)fff�%� #&�fff  ���fff' WBfff� g�fff <!" �fffL!"
1<!Ifff����� ]�m��c[����fff' �fff��D � R@fff* � #&�fff 

#��3)��� $%f�& �f(� �� �,%f* �f
 =<!f,� rf�" �f  �� �f�
�1��=�-ffN �#M-ffA� #��ff)' =�-ffN rff�" � #M-ffA� #�ff;� #<

 =�-ffN &< �9ff��	 �ff" �ff' ��<� �<!ff6 #M-ffA� #Eff� &< 8��ffA2�
B)2ff�� .g�ff < $ff
< !ff"�� rff�" ���ff��� =�-ffN =<!ff,� �ff
 #

���' #M-A� =�-fN R@f* �f" #&�  �f(� ��f*!" �#< �f)X #�f�

�ff(� � 1Bff;%�-� &<�CAff� #�ff� �ff� =Bff
� �<�/ff0 #<�-ff* .
���ff' �ff��D � R@ff* rff�" �� #&�ff  #�ff���ff)' =�-ffN #

1��@ff < rff�" �� �ff" #M-ffA���ff)' 1��@ff < � �N�ff;� #<
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